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The original team had 24 Brazilian members and four members from the
University of Massachusetts Medical School (UMMAS, EUA). Three new members
were affiliated in 2010: Luiz Carlos Lima Silveira (UFPA), Miriam Garcia Mijares
(USP), and Raquel Maria de Melo (UNB). Marcelo Benvenuti (USP) was affiliated
in 2012. Five researches joined the team beginning January 2013: Andreia Schmidt
(USP/RP), Debora H. Souza (UFSCar), Renato Bortoloti (UFSCar; now at UFMG),
Edson M. Huziwara (UFMG), and Paulo Roney Kilpp Goulart (UFPA). Adriane Lima
Moret Mortari (USP-Bauru/HRAC) joined the team in 2014. During the time course
of this project the Institute also lost two members: Jorge Mendes O. Castro Neto
left in 2010 (due to a new job position), and Maria Cecilia Bevilacqua (who died in
July, 2013). The current number of members is 36, 32 Brazilian researchers and
four researchers from the University of Massachusetts Medical School (EUA).
Years of participation are indicated in parenthesis.
The researchers affiliated to the Institute have different backgrounds: Audiology,
Computer Sciences, Education, Neuroscience, Psychology, and Speech Pathology.
Some of them work on symbolic behavior (The Institute’s main line of research),
whereas others contribute with their expertise to an interdisciplinary approach to
research issues and/or take responsibility for technical developments to support
research and applications (e.g., the development of software for computerizing
experimental and teaching procedures, educational games; data analysis; studies
on color vision to support technical decisions – variables and parameters, in studies
involving visual discrimination).
Several of the Brazilian researchers are recipients of Research Productivity
scholarships (PQ) from the National Council for Scientific and Technological
Development (CNPq) as indicated individually.
The Institute is directed by an Executive Committee and by site coordinators
(one from each affiliated institution), who work closely with the local members.
The Advisory Committee, which is composed of renowned national and
international scientists, provides support and external evaluation.
INCT-ECCE Executive Committee and Advisory Committees
National Advisory Committee

Executive Committee

International Advisory Committee

Ana Luiza B. Smolka
(UNICAMP)

Deisy G. de Souza
(UFSCar)

Armando Machado
(Univ. do Minho, Portugal)

Dora Selma F. Ventura
(USP)

Elenice S. Hanna
(UnB)

Douglas Greer
(Columbia University, EUA)

João Cláudio Todorov
(UnB)

Gerson A. Y. Tomanari
(USP)

Kathryn Saunders
(University of Kansas, EUA)

José Aparecido da Silva
(USP/RP)

Júlio César de Rose
(UFSCar)

Krista Wilkinson
(Penn. State University, EUA)

Maria Beatriz M. Linhares
(FMRP/USP)

Olavo F. Galvão
(UFPA)

Michael Dougher
(University of New Mexico, EUA)

Maria Teresa A. Silva
(USP)

Murray Sidman
(EUA)

Relational Learning and Symbolic Functioning: Basic and Applied Research
ANNUAL REPORT # 6 (2014-2015)

9

The institute (INCT-ECCE):
context and scope

10

Relational Learning and Symbolic Functioning: Basic and Applied Research
ANNUAL REPORT # 6 (2014-2015)

The National Institute of Science and Technology on Behavior, Cognition, and
Teaching focuses on behavioral science and technology to address symbolic
functioning and functional deficits, particularly in children (e.g., dysfunctional
communication skills, delayed language development attributable to congenital
deafness, failure to achieve basic competencies in reading and mathematics,
etc.). Functional deficits in symbolic behavior represent a substantial challenge
for affected individuals, their families, and their larger communities. The primary
approaches to prevent and remediate deficits in symbolic functioning include
behavioral intervention, enhanced educational support, and other interventions
to reduce their impact.
Our network currently integrates basic, translational, and applied research
in a multi-institutional program that addresses numerous aspects of symbolic
functioning in children. In continuity with previous work conducted by the same
group, in the context of the PRONEX Program (1998-2003; 2004-2007), the primary
objective is the scientific analysis of symbolic functioning and their determinants.
This objective includes (but is not limited to):
(1)

Identification of the necessary and sufficient conditions for development of
age-appropriate symbolic functioning;

(2)

Development and/or refinement of specific procedures for managing
challenges of inter-individual variability in response to therapeutic and/or
educational procedures, including those designed to improve function and
also those to manage symbolic function deficits prosthetically;

(3)

Investigation and development of methodology for establishing symbolic
functioning in therapeutic and educational settings.

The Institute is also committed to mentoring to accelerate the professional
development of young scientists within the program, and the training of doctoral,
master and undergraduate students in the field.
Other objectives include: disseminating methods for delivering efficient, costeffective, evidence-based behavioral technology to the educational system and to
therapeutic settings; disseminating the findings of the work to the general public
in a form that will be readily understandable for individuals without formal training
in or experience with science and technology.
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RELATIONAL LEARNING AND SYMBOLIC FUNCTIONING:
BASIC AND APPLIED RESEARCH
Stimulus Equivalence is an experimental model to simulate symbolic functioning
in the laboratory. This model provides procedures to establish symbolic relations
and operational criteria to assert that relations are indeed symbolic. Arbitrary
relations between stimuli are symbolic if they have the properties of reflexivity,
symmetry, and transitivity.
If equivalence is a model of meaning, then a series of implications can be
experimentally evaluated. For example, a meaningful stimulus should transfer
its meaning to abstract stimuli that are equivalent to it. This is what is required
in learning tasks that involve arbitrary relations, such as those that are typical
of language acquisition (e.g., oral language, sign language, picture exchange
communication systems [PECS], etc.) or reading with comprehension (text only
acquires meaning when the student learns to relate the symbols to the word’s
sounds that, in turn, are symbols of other meaningful stimuli).
In the pursuit of behavioral science and technology goals that address symbolic
function and functional deficits, three major components of the program are under
development: Basic Science, Translational Science, and Applied Science (for a
more detailed description, see Annual Report # 1 [2009-2010], at www.inctecce.
com.br).

Relational Learning and Symbolic Functioning: Basic and Applied Research
ANNUAL REPORT # 6 (2014-2015)

13

Overview of scientific
topics addressed by
the institute: basic,
translational, and
applied science

14

Relational Learning and Symbolic Functioning: Basic and Applied Research
ANNUAL REPORT # 6 (2014-2015)

The Basic Science component is charged with the development of new
knowledge and new methodologies relevant to the understanding and potential
prevention or amelioration of symbolic function deficits. Targets of the Basic
Science component include the following:
(a)

Investigations of the necessary and sufficient conditions for the development
of symbolic functioning, its components, and its precursors;

(b)

Investigations of attentional processes (e.g., observing behavior) that are
necessary for the development of symbolic functioning;

(c) Further development and refinement of animal models that may inform
the analysis of the determinants of symbolic behavior and development of
remedial procedures for individuals with deficits in symbolic functioning.
The Translational Science component is charged with effecting the validation
of new principles or new procedures derived from basic studies in initial clinical/
educational trials under quasi-controlled conditions.
As in translational research in the biomedical sciences, translational behavioral
research represents initial efforts to validate laboratory findings and methodologies
in environments that emulate certain aspects of laboratory control but introduce
also features of environments in which educational or clinical services are provided.
The goal is to establish that success of laboratory-derived methodologies does
not depend on the highly controlled environments that are typical of basic science
projects.
Targets of the Translational Science component include research on preacademic and academic instruction; on basic symbolic functioning in children with
post- and pre-lingual deafness addressed via cochlear implants; the transition from
preverbal to verbal behavior in infants and toddlers (studies that may serve as
foundations for further translational research to model early intervention potential
and ultimately applications in early intervention for infants and toddlers at risk for
neurodevelopmental disabilities); new populations and behavioral capabilities
with a specific focus on investigating relationships between brain and behavior.
The Applied Science component is charged with developing feasible and
cost-effective solutions to widely disseminate evidence-based educational and
therapeutic procedures to typical service settings (e.g., schools, hospitals, clinics,
among others) that concern improvement of behavioral functioning, especially that
relating to symbolic functioning.
Ongoing Institute initiatives investigate computer-assisted instructional
technology to promote dissemination, such as that which is increasingly possible
via the Internet. Related projects concern the development of individualized
instructional technology that implements instructional procedures derived from
the Institute’s Translational Science Program.
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This section summarizes the main results of the scientific investigation carried
out by the Institute, as documented by its scientific production.
The most advanced contribution of the symbolic behavior approach is the
demonstration and control of the processes by which a person can respond to new
stimuli as if they were already known, a process long referred to as generativity. The
approach has allowed the investigation of the conditions under which a repertoire
of responding under the control of symbolic relations evolves to new situations
not previously experienced.
Considering the ongoing status of the research program, some specific projects
were completed, some are already well developed, and others are underway and
have generated preliminary results. Some projects for which we had to acquire
new equipment have been implemented along the last years. Although the present
report covers the past two years (May 2014-December 2015), the findings, as
well as methodological and conceptual issues relevant to the main research topic
have been described cumulatively, overlapping with the results already presented
in Annual Reports #1, #2, #3, #4 and #5. When appropriate, recent or new results
will be emphasized (see references for thesis and dissertations completed in 20142015, and for papers in press or published in 2014 and 2015).
In presenting the Institute’s production, a relatively short summary of the results
of each of the sub-projects proposed in the original plan has been prepared. Note
that we practically restricted the citations in this text to work produced by the INCT,
with few exceptions (if the work of other laboratories is directly related to our own
investigations).
The description of the status of each project follows the sequential structure
listed in Table 1, that includes transitions from basic (Projects #1-3) to translational
(Projects #4-6), and to applied (Project #7) research.

BASIC RESEARCH
COMPLEX RELATIONAL LEARNING METHODOLOGIES
SubProject 1A: Categorical-dimensional interactions in
symbolic categories
The major goals of this subproject were to (a) increase the validity of stimulus
equivalence as a model of meaning using well-established measures of meaning
together with equivalence assessments and (b) investigate whether and to what
extent stimuli that comprise equivalence classes, determined by matching-tosample tests, can vary in their degree of relatedness.
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Table 1. Components of the scientific program and research projects included in the original proposal.
COMPONENTS
BASIC SCIENCE

RESEARCH PROJECTS
LABORATORY INVESTIGATIONS OF BASIC PREREQUISITES
FOR SYMBOLIC FUNCTIONING
1: Complex Relational Learning Methodologies
1A: Categorical-Dimensional Interactions In Symbolic Categories
1B: Recombinative Generalization of Symbolic Repertoires
1C: Development of Automaticity and Fluency of Symbolic Repertoires1
2: Selective Attending and Observing in Symbolic Task
2A: Procedural Control of Observing Behavior in Matching-to-Sample Tasks
2B: Procedural Control of Observing Behavior in Go/No-Go Tasks
3: Animal Models of Symbolic Behavior and its Prerequisites
3A: Relational Learning in Cebus apella
3B: Relational Learning in Dogs
3C: Relational Learning in Bees
3D: Relational Learning in Pigeons2
3E: Relational Learning in Rats

TRANSLATIONAL
SCIENCE

POPULATIONS WITH DEVELOPMENTAL AND/OR ACQUIRED
LIMITATIONS IN SYMBOLIC FUNCTIONING
4: Perception, Discrimination, and Equivalence
4A: Development of Symbolic Function in Infants
4B: Fast Mapping Strategies in Toddler-Age Children
4C: Relational Learning in Newly Hearing Children
4D: Promoting Symbolic Function in Preverbal Populations
4E: Investigating and establishing correspondence between language and the nonverbal environment3
5: Relational Learning in Basic Academics
5A: Basic and Remedial Instruction in Reading
5B: Basic and Remedial Instruction in Mathematics and Related Skills
6: Extensions to Neurobehavioral Science
6A: Laboratory-Derived Neuropsychological Methodology
6B: Translational Studies of Neurobehavioral Effects of Mercury Exposure

APPLIED
SCIENCE

DISSEMINATION OF METHODS FOR DELIVERING EFFICIENT,
COST-EFFECTIVE, EVIDENCE-BASED BEHAVIORAL TECHNOLOGY
7: Behavioral Technology Delivery Systems
7A: Reading, Writing, and Mathematics in the Classroom
7B: Computer-assisted Instruction
7C: Augmentative Communication (CI, AAC, etc.)
7D: Motivational Analyses in Instructional Environments
7E: Virtual Reality Applications

The project was canceled because the principal investigator on this topic (Jorge Mendes O. Castro) left the Institute in 2010.
Projects 3D and 3E are additions to the original proposal; their objective is to allow for inter-species comparisons.
Project 4 E was added to the original research program.

1
2
3
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The empirical research focused initially on evaluating the transfer of meaning
from facial expressions of emotions to abstract stimuli that became equivalent to
the faces in the course of the experiments. Different behavioral methods showed
transfer of meaning from faces expressing emotions to the abstract stimuli
equivalent to them. The main procedure used an instrument of semantic differential
(Bortoloti & de Rose, 2009) that measured whether the faces and the abstract
stimuli (with or without a history of equivalence to the faces) were or not evaluated
in a similar way. Other methods were used in some experiments, such as the
semantic priming (Bortoloti & de Rose, 2011a), the Implicit Relational Assessment
Procedure (IRAP; Bortoloti & de Rose, 2012), and cortical event-related potentials
(Bortoloti, Pimentel, & de Rose, 2014).
The results confirmed that the magnitude of meaning transfer varied as a
function of different parameters: the transfer is an inverse function of nodal distance
(Bortoloti & Rose, 2009), is a direct function of the amount of training (Bortoloti,
Rodrigues, Cortez, Pimentel, & Rose, 2013), and is higher when training for
formation of equivalence classes is conducted with delayed matching-to-sample
(Bortoloti & Rose, 2009, 2012). The indication that equivalent stimuli may differ in
their degree of relatedness raises questions about the very concept of equivalence
that has been addressed in several papers (e.g., Bortoloti & de Rose, 2011b;
Bortoloti et al., 2013).
It was also shown that the magnitude of transfer depends on the directionality
of training (sample to comparison stimulus x comparison stimulus to sample,
cf. Bortoloti & Rose, 2011a); the transfer of function may also vary for different
emotional expressions: given the same training parameters, the transfer of meaning
from expressions of happiness is greater than of expressions of anger (Bortoloti &
Rose, 2011b). The nature of the emotional expression also affects the maintenance
of equivalence classes (tested 30 days after training) and the maintenance of the
transfer of functions (Silveira et al., 2015).
One of the goals of this subproject was to investigate electrophysiological
correlates of stimulus equivalence and transfer of meaning. To reach this goal the
Institute implanted a laboratory for the study of event-related potentials (ERPs). An
initial study of this lab showed reliable occurrence of the N400 potential (indicator
of semantic relations) with equivalent abstract stimuli (Bortoloti et al., 2014).
Some other studies have been recently completed; the data analysis is currently
underway, as well as the preparation of manuscripts. Preliminary analyses show
differences in ERP as a function of the nodal distance, suggesting the possibility
that ERPs can also reveal differences in the magnitude of transfer of meaning.
Other objective of this subproject was to investigate the psychometric properties
of the semantic differential instrument developed specifically for these studies. The
instrument proved to be reliable to evaluate the valence of stimuli and reached
marginally reliable significance to evaluate power/activity (Almeida, Bortoloti,
Ferreira, Schelini, & de Rose, 2014).
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To expand the range of significant stimuli used to assess transfer of meaning
was another goal. Some studies related to this goal have been completed, while
others are still in progress. Results have already been obtained with an expanded
range of emotional expressions used to verify transfer of meaning, with the use
of expressions of sadness, and fear. The transfer of meaning of fear expressions
proved to be of even greater magnitude than expressions of happiness (Cortez
& Rose, 2014).
Additionally, this subproject had some derivations, not foreseen in the original
plan. One was the investigation of the transfer of meaning related to the change in
attitudes, or more precisely, of valence of socially relevant stimuli. An example is
the study with children showing negative bias relative to faces of black individuals
(de Carvalho & de Rose, 2014). After training designed to establish equivalence
between faces of black men and positive symbols, three out of four children did
not form the classes, confirming the difficulty of reversing the meaning of socially
loaded stimuli. However, with a change in training parameters, Mizael (2015)
showed the formation of the expected classes and, possibly of most significance,
the results showed that after the formation of equivalence between black faces
and positive symbols, the evaluation of the faces of was more positive both in the
semantic differential and in IRAP.
Important results were also obtained by Almeida and the Rose (2015), showing
that change in meaning after the reorganization of equivalence classes depends on
the parameters used in the reorganization training: when training for reorganization
is conducted with DMTS, the change in stimuli meaning is more intense.
This line of research opened a translational dimension of this sub-project, aimed
at changing “attitudes” or preferences. An example of application has been the
change in preference of children for healthy food (SL Santos & de Rose, 2014;
Straatman, Almeida, & de Rose, 2014). A recent master’s thesis (Portela, 2014),
also applied this paradigm to investigate the change of adjectives related to body
silhouettes (obese, median, and lean). A similar paradigm is being used in working
with children with autism spectrum disorder, in the APRENDE lab (see Activity
4D), as an alternative to increase the visual contact of autistic children with human
faces. Even when there is no aim of changing attitudes, these techniques can be
used to investigate existing attitudes, as in the study by Rabelo, Bortoloti, and
Souza (2014), which investigated gender stereotypes in children, using the IRAP.
A study that included the participation of a member of INCT-ECCE (Haydu, Gaça,
Cognetti, Costa, & Tomanari, 2015) extended this paradigm of class formation with
socially loaded stimuli for the investigation of romantic jealousy.
Another branch of this sub-project was a series of experiments evaluating the
transfer of memory functions between equivalent stimuli. resulting in the production
of false memories (Aggio. 2014). Robust effects of false memories were found
in classes containing emotional stimuli. In this case, participants studied a list of
nonsense words and then, when equivalent words were presented they recognized
them as if they had been on the list. This effect was modulated by the inclusion of
stimuli with emotional content in the equivalence classes.
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A further development of this sub-project was the investigation of the
transformation of meaning of abstract stimuli through the establishment of relations
other than equivalence, as opposition relations (Perez, de Almeida, & de Rose,
2015): abstract stimuli with an opposition relation to a happy expression acquired
the meaning of a sad face. These results indicate that relational learning, not limited
to equivalence relations, can modify the meaning of abstract stimuli.
Therefore, the objectives of this subproject were generally achieved, and
additionally, new lines of inquiry, that were not in the initial project, have been
opened, generating original results and contributing to extend knowledge on
symbolic categories.
SubProject 1B: Recombinative generalization of symbolic repertoires
This topic focus the emergence of novel behavior through the process
of recombinative generalization, defined as “differential responding to novel
combinations of stimulus components that have been included previously in other
stimulus contexts” (Goldstein, 1983, p. 281).
Several of our studies have generated recombinative generalization in
textual reading and identified variables that favor or precludes the development
of recombinative reading (de Souza, de Rose, Faleiros, Bortoloti, Hanna, &
McIvane, 2009; Hanna, Karino, Araujo, & de Souza, 2010; Hanna et al., 2011;
Hübner, Gomes, & McIlvane, 2009; Leite & Hübner, 2010; Mesquita & Hanna, in
press). Some critical factors are the use of overlapping stimuli components, the
variation of elements to be recombined within the larger units and among different
compound stimuli, the size of the compound stimuli from which the elementary
control is abstracted, and the amount of training. A doctoral dissertation (Coelho,
2013) investigated the effects of teaching one-syllable words on reading novel twosyllable words that combined the individual syllables. A study conducted with literate
blind adults extended the results of Hanna et al. (2011) to reading texts in Braille,
showing rapid acquisition of textual behavior to tactile stimuli and generalization
to novel stimuli (Quinteiro, Hanna, & de Souza, in press). Taken together, these
studies supported the distinction between combining and recombining elements
(of stimuli and/or of responses) as underlying processes in the generativity of
novel repertoires.
An important condition for recombinative generalization is control by smaller
textual units. Rico, de Freitas, de Souza, and de Rose (in preparation) showed that
abstracted control by minimal textual units can be established by multiple-exemplar
training. This abstraction of minimal textual units is a component of phonological
awareness, a cluster of discriminative abilities that is strongly linked to reading
acquisition. Bandini, de Souza, & Santos (2013) also showed that phonological
awareness is strongly linked to working memory and lexical knowledge.
Other studies sought to identify similarities and differences in symbolic
processes involved in musical and textual reading. The results indicated that
for both, textual and musical reading, overlapping stimuli components used in
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training are a critical feature of the development of stimulus control by the same
components when embedded in novel stimuli (Hanna et al., 2011; Perez & de
Rose, 2010; Hanna, Batitucci, & Natalino-Rangel, in press).
Also concerning musical reading, recent results confirmed that visual-visual
relations are easier to teach and to maintain than auditory-visual relations that
involve musical stimuli. Teaching a productive response (i.e., touching keyboard
notes) was more effective than teaching receptive responses in a matching-tosample procedure for establishing equivalence class formation and stimulus control
transfer to a new response. Finally, teaching visual-visual matching relations
between musical notations and keyboard positions showed transfer to playing the
keyboard without direct teaching. These results, together with previous findings,
may suggest parameters for a program to teach musical reading.
Other studies have focused recombinative generalization of words within
sentences. The abstraction of words and their position in sentences are critical
for both semantic and syntactic repertoires. Correa, Assis and Brino (2012) found
that the overlapping of words in dictated sentences engendered the composition of
sentences under conditional control. Golfeto and de Souza (in press) demonstrated
the comprehension of novel sentences by prelingual deaf children using cochlear
implants, based on the recombination of previously learned relations between
spoken sentences and the corresponding actions presented via video clips. In
a related line of research, it was found that when spoken pseudo sentences are
included in equivalence relations with meaningful actions and pictures, they acquire
meaning and exert instructional control on the behavior of performing the actions
specified in the sentences (de Souza, Postalli, & Schmidt, 2013).
The generality gained on the variables that are critical for the occurrence of
recombinative repertoires has important implications for designing instructional
procedures and organizing teaching conditions to establish or enhance symbolic
behavior.
SELECTIVE ATTENDING AND OBSERVING IN SYMBOLIC TASK
SubProject 2A: Procedural control of observing behavior in
matching-to-sample tasks
Performances in discriminative and conceptual learning tasks critically depend
on how participants look at particular stimuli and the stimulus display. Failures of
children in these tasks, particularly children with intellectual disabilities, often result
from insufficient or incorrect observation of the stimuli. Even when participants
look at the stimuli, their behavior may be controlled by stimulus features, or by
relations between stimuli, that may be detrimental to the intended performance.
Participants may acquire a baseline that is a prerequisite for conceptual or
symbolic behavior, and yet they may perform the behavior under stimulus control
that is incompatible with the emergence of the intended conceptual and symbolic
behavior. In experiments of conceptual and symbolic behavior, it is important to
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verify the stimulus relations that control baseline performances and ensure that
the stimulus control of baseline performance will not interfere with the intended
emergent performance are important.
Learning of symbolic relations, as any other discrimination learning is affected
by the observing of stimuli. In a Matching-to-Sample (MTS) task, correct responses
can depend on the selection of correct stimulus (Sample – S+ relation, also named
Selection), but can also depend on the rejection of incorrect stimuli (Sample – Srelation, also named Rejection). Selection relations would lead to stimulus class
formation and rejection relations would fail to produce class formation (Perez, &
Tomanari, 2013, 2014). Occurrence of those types of control may be affected by
different patterns of stimulus observation by participants.
The main objective of this project was to analyze the observing behavior in MTS
tasks identifying (1) response characteristics in different experimental settings, (2)
possible relations between the response and the selection and rejection controls.
A computer-controlled procedure was developed in which stimuli were covered
by individual masks and during the task they could be uncovered by participants
performing an observing response. Thus, (a) after opening the first mask, looking
at the correct stimulus and responding on it without opening any other mask may
reveal a selection control, (b) Responding on the last stimulus without uncovering
it after opening all the masks with the incorrect stimuli and looking at them may
reveal a response based on rejection of incorrect stimuli. This procedure was
an important methodological development, which allows the identification and
monitoring of controlling relations established throughout the MTS training in
experiments with human adults.
MTS tasks with three comparisons were used, which would lead to formation of
three classes, each one composed by three stimuli. Results showed that, during
acquisition of conditional relations, all stimuli are observed, making possible to
establish selection and rejection controls. During the training, selection controls
became predominant: participants responded on correct stimulus right after
observing it. Regarding rejection control, first studies were inconclusive because
participants seldom responded on the last stimulus without observing it.
Following, two steps were taken. First, the computer-based application was
restructured in order to allow better control of experimental variables and higher
amount and more details in data recording. Because of its flexibility and reliability,
the software PRC, originally developed for studies in the Escola Experimental de
Primatas (UFPA), was adapted to set observing contingencies in a MTS task. Using
the new software, previous study was repeated with college students and extended
to children in early schooling. Data obtained confirmed previous results with adults.
Next, in both populations the observing schedule was gradually increased to favor
the occurrence of rejection control. Results were positive and it was noticed that
both types of control can occur during acquisition of conditional relations and, once
established, both are usually maintained.
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A further step was the experimental isolation and manipulation of both selection
and rejection controls by increasing the probability of presentations of the correct
stimulus under the first mask (induction of selection control) or under the last
mask (induction of rejection control). That manipulation was implemented in
experiments with adults and children. Results showed that the rejection control
led to class formation in adults and children (Perez, Tomanari, & Vaidya, 2015).
In a MTS task with two comparison stimuli, an alternative strategy was used for
producing selection and rejection controls. College students performing the task
were precluded of uncovering the mask that would let observing the correct stimulus
(as a way to favor rejection control) or the incorrect stimulus (as a way to favor
selection control). In that case, results agreed with Sidman’s and collaborators
analyses (Carrigan, & Sidman, 1992; Johnson, & Sidman, 1993), showing that
different types of controlling relations in the baseline produce different effects on
class formation (Perez, Tomanari, et al., 2015).
The role of selection and rejection controlling relations on equivalence class
formation was also investigated using MTS with one-comparison stimulus method,
in which one a black mask is substituted by one of the comparsion stimuli. In a
study by de Rose, Hidalgo, & Vasconcellos (2013), four children in schooling age
showed equivalence class formation immediately, even using a linear training
structure, which has been regarded as poorly effective for equivalence class
formation (Arntzen, & Holth, 1997). Arantes and de Rose (2015) reported a
systematic replication of those results.
Observing patterns can also be considered when describing the eye movements
themselves. Thus, the third goal of this research was to assess the controlling
relations using eye-tracker technology. In this regard, it was noticed that selection
and rejection controls are quite similar when compared by measures of eyefixations. Results suggest that the types of controlling relations mainly affect the
duration of observing by participants (Huziwara, de Souza, & Tomanari, in press):
in a MTS task, the duration of fixations was much higher for the sample stimulus
than for comparison stimuli; among the comparisons, observing S+ was longer
than observing S-.
An additional study investigated the relation between observing behavior and
functional class formation. It is acknowledged that in any pair of discriminative
stimuli the stimulus paired with reinforcement (S+) is observed more frequently or
with longer durations than the stimulus paired with absence of reinforcement (S-). It
is also known that functional classes can be established using repeated reversals of
a simple discrimination. In that procedure, after successive reversals, the formation
of two functional classes (the correct stimuli class and the incorrect stimuli class) is
evident during the first trials of a new reversal, when a previously correct response
is now considered incorrect. When functional classes are formed, the responses
from the second trial on are performed according to the contingencies of the recent
reversal, even in absence of exposure to every single pair of stimuli. Studies in the
literature have shown that humans and non-humans successfully form functional
classes under the repeated reversals procedure. Using the eye-tracker technology
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with adults, we investigated whether, after establishing functional classes, those
stimuli would control observing responses as a whole class too. Results pointed
to a positive answer: functional classes formed through repeated reversals of a
simple discrimination also controlled the observing responses as a functional class.
In parallel with the goals of this subproject on observation of behavior, progress
was made on other fronts in the study on the observation of behavior, in a simple and
conditional discrimination cases: (1) Verbal instructions can affect a discriminative
process turning it quicker and more accurate than when established using mainly
reinforcement contingencies; (2) In a simple discrimination process, attention spent
on discriminative stimulus, measured as the duration of eye-fixations, is affected by
variations in irrelevant stimuli that accompany the discriminative stimulus. Absence
of variations or variations between-trials variations led to faster discrimination
training than within-trials variations or combinations of between and within trials;
(3) Variations in irrelevant stimuli not only affect the discrimination process, but they
can be the focus of attention during the acquisition of discrimination. Humanlike
stimuli allow more effective discrimination than abstract stimuli in discrimination
acquisition and in recognition tasks. Remarkably, a similar phenomenon was
observed using geometric shapes, where control by irrelevant elements seemed
to depend on stimulus configuration (Clavijo Álvarez, 2014); (4) In a simple
simultaneous discrimination with compound stimulus, human participants, just like
non-human subjects, tended to respond on the component where they fixate for
longer durations (Perez, Endemann, Pessôa, & Tomanari, 2015); (5) The average
duration of an observing response to discriminative stimulus, when measured from
the eye-fixations, is longer when the discrimination is successive than simultaneous
(Huziwara, Silva, Perez, & Tomanari, 2015).
Subproject 2B: Procedural control of observing behavior in
Go/No-Go tasks
Studies in the early period of this INCT extended the initial results of Debert,
Matos, and McIlvane (2007), indicating that the go/no-go procedure with compound
stimuli can be an effective alternative to generate equivalence relations (Debert,
Huziwara, Faggiani, De Mathis, & McIlvane, 2009; Perez, Campos, & Debert,
2009).
New research has confirmed the potential of this procedure (Debert, 2014),
and showed that the performances it produces are independent of directionality
of training (Grisante et al., 2013). These results imply that it is not a difference in
directionality of training that produces different performances in the equivalence
tests, but the successive and simultaneous discrimination involved in each type of
directionality. Studies with adults and children with typical development (Canovas,
2013; Canovas, Debert, & Pilgrim, 2015) indicated that simple successive
discrimination training could generate equivalence classes that could be evaluated
through tests with the go/no-go procedure with compounds stimuli. This study has
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been replicated by an international laboratory, which confirmed and extended its
results (Dickins, 2016)1.
Studies with identity matching procedure, also with compound stimuli have
shown that this procedure can be useful for teaching. It was applied to the teaching
of musical notes (Salvatori et al., 2012) and ideograms (Rebello et al., 2010).
A doctoral dissertation (Modenesi, 2013), recently published (Modenesi &
Debert, 2015) showed emergence of contextual control from the go / no-go
procedure with compound stimuli. This work indicates that the contextual control
can also be produced by the go / no-go procedure with compound stimuli.
Therefore, this procedure may be useful for teaching symbolic behavior to
individuals with atypical development and for individuals who have difficulties in
learning more complex tasks such as those often taught through the matchingto-sample procedure.
The go/no-go procedure with compound stimuli was also employed with pigeons
(Campos, 2009, 2013; Campos, Debert, Lionello-DeNolf, & McIlvane, 2015). These
studies have indicated success in establishing symmetry relations. The study by
Campos et al. (2015) showed that small manipulations on the spatial separation of
the elements form the compound stimulus can affect the production of symmetry
relations. All these studies confirmed the effectiveness of the go/no-go procedure
with compound stimuli as an alternative to matching-to-sample procedure and its
relevance to study other basic research questions involved in complex behavior.
Ongoing studies are investigating the effectiveness of this procedure in establishing
a baseline, which could foster emergent conditional relations in people with
developmental disabilities.
ANIMAL MODELS OF SYMBOLIC BEHAVIOR AND ITS PREREQUISITES
SubProject 3A: Relational learning in Sapajus apella
During the term of the INCT-ECCE the studies of relational learning in capuchin
monkeys (Sapajus spp., formerly designated by the name Cebus spp.) promoted
development of methods for (1) teaching identity relations and generalized
identity tests; (2) teaching category relationships; (3) teaching arbitrary relations
and evaluation of potential properties of symbolic relations and, permeating all
items; (4) the development of methods of assessment of stimulus control along
the establishment of the intended repertoires and test performances. Additionally,
(5) we conducted new research on color vision of new world monkeys specifically
capuchins and howl-monkeys.
Beyond the processes already documented before the INCT-ECCE’s project
(concerning the item 1), it was demonstrated that multiple exemplar training of
Dickins, D. W. (2016). A simpler route to stimulus equivalence? A replication and further exploration of
a simple discrimination training procedure (Canovas, Debert and Pilgrim 2014). Psychological Record.
published online. DOI 10.1007/s40732-015-0134-3.
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identity relations resulted in almost perfect performances in generalized identity
tests, with positive results in tests of selection and rejection relations (Brino et al.,
2014). Also, a study underway already found evidences of generalization in natural
categories (item 2), using repeated changes of combined simple discriminations.
Concerning item 3, two methods of teaching arbitrary relations were developed:
(a) the insertion of arbitrary pairs of stimuli interspersed with trials of a baseline
of identity matching (IDMTS), taking advantage of the exclusion process (Brino,
Assumpção, Campos, Galvão, & McIlvane, 2010; R. S. Campos, Brino, & Galvão,
2013) and (b) the use of a go/no-go procedure (Queiroz, 2015; an extension of work
in SubProject 2B), evaluating the potential property of symbolic relations under
direct training (Picanço & Barros, 2014). Concerning arbitrary class formation, a
study simulated the critical aspects of natural environments with clear indication of
functional stimulus class formation using a 3D apparatus simulating food search
(Barros, Souza, & Costa, 2013).
Virtual reality was used for teaching discriminations with promising results. Next
steps will include virtual reality interactive environment to evolve from discrete trial
choice procedures. Concerning the item (4), it was shown that a result compatible
with the emergence of symmetry after an arbitrary relations baseline including
exemplars of symmetric relations was due to the exclusive control by rejection
(sample – S-), notwithstanding that controlling relations by selection and rejection
were verified in the baseline. Still concerning item (4) studies demonstrated the
development of restrict control during the application of a stimulus control shaping
(Brino et al., 2011; Brino, Galvão, Barros, Goulart, & McIlvane, 2012), indicating
possible failures in emergent performances tests, and the need for refinement in
the procedure for the gradual transformation of stimuli (the development of a new
software is underway).
Concerning item (5), we demonstrated the viability of identifying dichromat
and trichromat individuals with a color discrimination test based on a simple
discrimination with the singularity procedure, using a low cost computer system
(Makiama, Goulart, & Galvão, 2011). Beyond the work with capuchin monkeys,
it was possible to assess color discrimination in the howl monkey (Alouatta).
The Experimental School for Primates established a partnership with Dr.
Givago Souza (Núcleo de Medicina Tropical, UFPA). for developing a program
for automatic control of hue and luminance, and additionally, variation of the
chromatic differences between target (S+) and background, contingent on subject’s
performance, according to the psychophysics adjusting method. The availability
of low cost alternatives could provide the adoption of perceptual assessment in
practical contexts of diagnostics and investigation where the cost is prohibitive, as
in schools. health centers, field research, research with animals etc. Additionally, we
developed a color discrimination training and test protocol, based on the Cambridge
Colour Test (Cambridge Research Systems), adapted for the investigation with
monkeys. This technology allowed the behavioral measurement of color vision of
the capuchin monkey (Goulart, Bonci, Galvão, Silveira, & Ventura, 2013), including
an albino monkey (master thesis, Leonardo Henriques) and of howl monkeys
(doctoral dissertation, Leonardo Henriques). The success in assessing color
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vision in non-verbal subjects encourages the adoption of the same technology to
investigate color vision in persons with atypical development or for whom the use
of instructions is ineffective.
SubProject 3B: Relational learning in dogs
The high sensitivity of dogs to human behavior (i.e., to survive, dogs must
comprehend human signals) is probably attributable to their co-evolution. One can
ask whether this would facilitate the acquisition of arbitrary relations, a subject not
quite explored in the field, and that could shed light on the precursors of symbolic
behavior. A recent study in partnership with the University of Arizona suggests
that the accuracy of the response of following the gesture of pointing in dogs
improves with the coexistence of the puppies in domestic settings, compared to
the performances of dogs living in shelters (Zaine, Domeniconi, & Wynne, 2015).
Other studies with dogs showed that these animals formed functional
classes (Dahás, Brasiliense, Barros, Costa, & Souza, 2010), showed accurate
performances in visual discrimination reversals (Fenner, 2015), and with compound
visual and olfactory stimuli (Dahás, Brasiliense, & Souza, 2014).
In contexts of simple discrimination, exclusion responding was also investigated
and demonstrated (Costa & Domeniconi, 2009; Zaine, Costa, & Domeniconi,
2014), as well as learning by exclusion and formation of stimulus classes, after
the teaching of successive pairs of stimuli (Zaine, 2015 Zaine, Domeniconi, &
Rose, Submitted).
The difficulties encountered with procedures that establish the baseline
of arbitrary visual-visual discriminations, required for tests of class formation
(Huziwara et al., Submitted; Fenner, 2015; Zaine, Domeniconi, Moreno, & Brino,
Submitted) were reported and described, aimed at informing and providing
reflections on the meaning of these difficulties with dogs and also with bees and
capuchin monkeys.
An ongoing study (Langsdorff, doctoral dissertation) has produced positive data
in establishing visual-visual and auditory-visual discriminations, and improved the
protocols used so far, using a response topography adequate for the species and
investing in intensive training, aimed at favoring stimulus control relations coherent
with those programmed by the experimenter. To date, one border collie acquired
while a puppy and that is trained daily, made over 3.500 trials of auditory-visual
discriminations, and 4.200 trials of arbitrary visual-visual discriminations and has
reached the learning criteria required in the experiment.
SubProjec 3C: Relational learning in bees
Discrimination learning in New-world bees (Meliponidae) is understudied,
except by the pioneer work of Isaías Pessotti. Our studies showed that Meliponidae
learn simple blue-yellow discrimination, quickly and accurately; their behavior
comes under the control of elements of compound stimuli (no restricted for most
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subjects; Moreno et al., 2014); they show little behavioral variability in tests of
controlling relations by selection (but see alternative interpretation). They also
learn identity matching-to-sample (Moreno & de Souza, 2012). For example,
Melipona quadrifasciata and Melipona rufiventris learned simple discriminations
(Moreno, de Souza, & Reinhard, 2012) and identity matching-to-sample (Moreno
& de Souza, 2012). However, Melipona quadrifasciata showed greater variability
in discrimination between black and white patterns and in responding by exclusion
(rejection stimulus control), possible due to a failure in stimulus control by de
S- at baseline. Melipona quadrifasciata and Melipona rufiventris also did not
learn arbitrary matching-to-sample (Moreno et al., 2012). Old-world bees (Apis),
in contrast, showed above-chance performance in arbitrary matching, but no
indication of symmetry (Moreno et al., 2012). The difference in performance of the
two species may be related to foraging conditions in the environments of these
species, and deserve further investigation. Behavioral variability in different species
should be further investigated, aiming to identity the controlling variables.
A doctoral dissertation (Moreno, 2012) exposed meliponas that had learned a
simple discrimination to exclusion probes with new stimuli that substituted for the
S- on some trials and for the S+ in other trials. They exhibited indications of control
by selecting the S+ and rejecting the S-. Given the relevance of these stimulus
control topographies (see 2A) for the emergence of novel relations, and the fact
that when tested for control by elements of compound stimulus Meliponas did not
show restricted stimulus control (Moreno et al., 2014), this species could provide
a suitable model of the precursors of symbolic behavior in studies in psychology
and neuroscience.
An ongoing project was designed to explore the bases and neurophysiological
mechanisms of learning. It aims, through behavioral experiments, establish
discrimination learning in indigenous stingless bees (Melipona quadrifasciata),
and then analyze changes in proteins in the nervous system, occurring along
the behavioral changes. The data analysis is currently underway, as well as the
preparation of manuscripts.
SubProject 3D: Relational learning in pigeons
Research with pigeons was not in our original proposal, but was prompted by
other research investigating relational learning with this species. Despite several
failures reported in the literature with this species, studies showed promising
results of combining conditional temporal-visual and visual-visual conditional
discriminations, after which the birds showed the emergence of associative
symmetry (Velasco, Tomanari, Machado, & Huziwara, 2010) and transitive relations
(Huziwara, Velasco, Tomanari, de Souza, & Machado, 2012). See also the studies
of Campos et al., (2011; 2014) using go/no go procedures (Subproject 2B).
Animal models using monkeys, dogs, bees, pigeons, and recently, rats (de
Souza & Schmidt, 2014; Dahás, Carneiro, Milaré, Souza, & Mijares, submitted;
Neves Filho, Stella, Dicezare, & Mijares, 2015) comprise a relevant component of
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the Institute’s research program, not only in terms of conceptual and methodological
developments, but also due to the substantial work spent in developing effective
procedures to teach these species. Developing methods for investigating the
behavior of non-human species (which implies teaching them to discriminate
between stimulus conditions) may help to reveal critical variables related to basic
learning processes. These variables can then be incorporated into methods
for assessment and teaching individuals with disabilities (e.g., alternative and
augmentative communication, assessment of non-verbal humans, etc).

TRANSLATIONAL RESEARCH
PERCEPTION, DISCRIMINATION, AND EQUIVALENCE
SubProject 4A: Development of symbolic function in infants
Institute researchers have made significant advances in methods to work with
this challenging population (e.g., Gil, Oliveira, & McIlvane, 2011). Three converging
research directions have continuously contributed to the investigation of basic
processes in natural environment. As a result, the data has helped us to formulate
adequate procedures designed to improve relational repertoire, which is the basis
for language development in very young children.
Simple and conditional discriminations have been investigated in studies looking
at the teaching of simple discrimination and in the documenting of emergent
mapping and routes for stimulus control. Procedures for the teaching of vocal
production in the presence of specific stimuli were proposed to provide learning of
echoic responses and tact for vulnerable children and children with limited social
interaction.
As part of the investigation on the necessary conditions for relational learning
in very young children, between 10 and 24 months of age, two studies were
conducted which resulted in three teaching procedures of simple discrimination
which are adequate for this population, in light of their peculiar learning conditions.
Two distinct procedures exposing participants to differential reinforcement yielded
consistent learning outcomes (Sousa, Garcia, & Gil, 2015), expanding on results
from a previous study (Gil, Sousa, & de Souza, 2011). The employment of the
classic discrimination and reversal of discrimination teaching procedures has
proved to be equally successful for learning in very young children (Sousa, Gil,
& McIlvane, 2015). In both studies, the type of discriminative stimuli used was
tested, and equivalent success was obtained using both tridimensional toys
displayed in electromechanic equipment and cards with photographs displayed
in teaching notebooks. The entire data collection was conducted in the child-care
centers participants go to, during activities that simulate their usual play in these
environments.
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With regard to emergent mapping, or responding by exclusion, results from
Sertori (2013, Master’s thesis) were replicated for seven children between 17
and 26 months of age2. The teaching of conditional discriminations in baseline
started with the procedures of exclusive and successive displays of S+ (errorless
learning strategy), followed by the introduction of the matching-to-sample procedure
with two comparison stimuli, until learning criterion was met; and the increase
to three comparison stimuli until criterion before exclusion probes. The mask
fading procedure for tridimensional stimuli, designed by Sertori (Sertori, 2013),
has proved to be adequate to investigate routes for stimulus control. Although
responding by exclusion was observed for all participants, control routes require
additional investigation for a better understanding of which stimuli properties, under
which experimental conditions can yield control by selection or by rejection. The
procedures were conducted in the child-care centers participants go to, during
free playtime.
With the goal of incrementing young and vulnerable children’s verbal repertoire,
one procedure was designed to test tact teaching in four children, with limited
exposure to verbal stimulation and age varying from 26 to 29 months. The
procedure included aspects of play in the teaching of echoic responses and tact
emission. The data were consistent with the literature, that is, the echoic response
is a requisite repertoire for the learning of the relation between word emission
and its referent (the discriminative stimuli) in the teaching of verbal repertoire for
children with language delays. The procedure was successful in increasing the
echoic repertoire and in promoting the acquisition of a tacting repertoire. Children
learned a complex verbal repertoire when conditionally responding, by emitting
the correct names for the objects to which they were exposed under the control
of an adult’s instructions/mands (Lôhr & Gil, 2015).
Complementing the results of experimental studies, a longitudinal, descriptive
study (Cruvinel & Hubner, 2013), conducted with an infant from the 17th to the
24th months, showed important patterns in the acquisition of verbal operants in
natural settings (confirming the increase in echoic behavior much earlir than the
first instances of tacts) and in the interaction beteween the child and caregivers
(for example, parents showed changes in the type of stimulation provided to the
child, (antecedents and consequences), as the child’s verbal repertoire increased
and became more complex.
Subproject 4B: Fast mapping strategies in toddler-age children
One of the main objectives in this line of research was to extend studies on
the exclusion responding to a larger sample of participants, including children in
different age groups. With the expanded sample, we expected to investigate this
pattern of emergent performance from baselines with different types of arbitrary
relations between words and aspects of the environment, simulating lexical
classes such as nouns (name-object relation), adjectives (word- object’s quality
2
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or properties relation), verbs (word - actions or states relations), among some
possibilities.
The extension of the population under study and the types of baseline could
contribute to confirm the universality of the occurrence of the exclusion responding,
and allow the study of the necessary conditions for learning through exclusion
(i.e., strengthening and maintaining emergent arbitrary relations between two
novel stimuli or events, after experiences of imediately responding to one of
those stimulus conditionally to the other, based on the rejection – or exclusion- of
a familiar stimuls).
Studies conducted in several of the INCT laboratories have recruited more
than 100 children, ranging from 12 to 72 months of age in tasks involving nouns,
adjectives and verbs. The generality of the occurrence of exclusion responding
was observed in all researcg groups, with individuals of different ages and levels
of development, under procedures that used different baselines of conditional
discriminations. The results of several studies also clearly indicated that relating two
items by exclusion (a reject controlling relation) in a single trial, does not necessarily
result in learning conditional relations (ARA Costa, Grisante, Domeniconi, Rose, &
de Souza, 2013; Schmidt, Franco, Lotério, & Schmidt, in press; Ribeiro, Gallano,
Souza, & de Souza, submitted), even under specific conditions, such as allowing
the child to manipulate the unknown stimulus (Antoniazzi, Domeniconi, & Schmidt,
2014) or to describe the physical characteristics of the stimuli (Barbosa, Gomes,
Costa, & Schmidt, in press). L. M. R. de Souza (master’s thesis) showed exclusion
responding in children between 12 and 36 months, in a playing situation, thus
replicating and extending to a larger number of children the results of a previous
study (Domeniconi et al., 2007). The results have also shown that the probability
of positive learning outcomes (of arbitrary relationships) increases with the number
of exposures to reinforced exclusion trials (Costa et al., 2013), even in very
young children, or in children at risk of developmental disabilities (e.g., Sertori,
2013 [seven children between 17 and 26 months]), and individuals with atypical
development, such as children with cochlear implants (e.g., Almeida-Verdu &
Bevilacqua, in press), children with autism (Langsdorff, Domeniconi, Schmidt, de
Souza, & Gomes, in press), and children wiht Down Syndrome (Langsdorff et al.,
in press).
Concerning the study of exclusion responding with other lexical categories, other
than name-object relations, the goal has been pursued in different investigations
conducted by undergraduate and master students. Data analysys and preparation
of manuscripts for publication are underway. The studies used the same general
tactics of comparing exclusion responding over a baseline simulating names (wordobject), already well documented in the psychological literature, with another class
(adjectives, verbs). This way, potential differences with other classes could be
attributed to specificities in learning those classes, and not to other aspects of the
procedure. The results have been replicated with names (Ribeiro, 2013; Gallano,
2013), thus extending the results to larger population; and, most importante, they
have also been replicated wiht adjectives (Bongamba, 2015; Malerbo, 2014;
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Ribeiro, 2013), and verbs (Fonseca, 2015; Gallano, 2015). The results clearly
indicate that the exclusion responding occurs with high probability for all lexical
categories investigated, but that learning relations involving names is faster than
those involving adjectives and verbs. These results have important implications
for the understanding of language acquisition, which has been discussed in recent
papers (e.g., Ribeiro, Gallano, Souza, & de Souza, submitted).
A specially important achievement of studies on exclusion responding, related
to Subproject 5A, derives from the use of contingencies that promote exclusion
responding as an intentional teaching procedure (following the tradition introduced
by de Rose, de Souza, de Rose, & Rossito, 1989; de Rose, de Souza, & Hanna,
1996). Teaching with the exclusion procedure has been explored in the acquisiton
of several types of relations involving groups of children with typical and atypical
development, such as children with auditory deficits, users of coclear implant
(Battaglini, Verdu, & Bevilacqua, 2013), children wiht autism (Langsdorff et al., in
press), and with intelectual deficits (Malerbo, 2015; Langsdorff et al., in press).
In all these studies, exclusion procedures were efficient in teaching conditional
relations. Exclusion procedures were also tested in naturalistic situations, such
as shared book reading. The results have shown that the number of new words
present in the stories is an important variable: two unknown names were learned
by 3-year-olds only by repeated exposure to reading a picture-book (Bonagamba,
2015; Garcia, Vaz, & Schmidt, in press), but four new substantive proved to be
a very large number, even for children of five and seven years (Bonagamba,
2015; Vaz, 2014). In shared reading, we also investigated the differences in
learning names and adjectives, in typically developing children and children with
Down syndrome (Bonagamba, 2015). An unknown name and an adjective have
been presented in a picture book, and it was found that, among children with
typical development, the name was learned faster than the adjective. This type
of presentation, however, did not promote the learning of children with Down
syndrome, indicating the need to investigate which repertoires are requisite for
children with some kind of developmental delay, so that they are able to learn in
shared reading situations.
Additionally, Cippola, Domeniconi, and Machado (2014) found responding
by exclusion in temporal discrimination tasks with adults: participants learned a
conditional discrimination in which samples were the presentation of a white light
in different durations, and choices were visual stimuli. When undefined durations
were presented, participants choose undefined alternatives, showing, therefore,
exclusion of the undefined durations.
Other important results on responding by exclusion were obtained with infants
and were already discussed in the previous section (Subproject 4A).
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SubProject 4C: Relational learning in newly hearing children
The development of useful technologies for auditory rehabilitation in children
who have received cochlear implant has been possible due of the collaboration with
the Center for Audiological Research at the Rehabilitation Hospital of Craniofacial
Anomalies (CPA/HRAC/USP) in Bauru. To benefit from the implant, prelingually
deaf children must learn the meaning of environmental sounds, including speech
sounds. Our studies have documented the learning process step-by-step under
rigorous experimental control. The methodologies that have being developed
can contribute to the generation of rehabilitation technologies for this population
and elucidation of the causes of failure or only partial success of the implant with
some patients.
Research that preceded this subproject was aimed at evaluating the symbolic
functioning in children with cochlear implants and recent hearing. In that context,
the paradigm of equivalence relations was extended to understanding the symbolic
functioning in children with cochlear implants, either with linguistic stimuli or
electrical stimuli (Almeida-Verdu et al., 2008; da Silva et al., 2006).
Several studies were conducted, focusing on the demonstration of learning
auditory-visual conditional discrimination, and the formation of equivalence
relations as well as naming visual stimuli, which would imply the verification of
a bi-directionality between the behaviors of listener and speaker. These studies
consistently replicated and extended previous studies on stimulus equivalence and
naming. The children learned novel auditory-visual discriminations with different
teaching procedures such as the exclusion procedure (Almeida-Verdu, Souza,
& Bevilacqua, 2009; Battaglini, Almeida-Verdu, & Bevilacqua, 2013; AnastasioPessan, Almeida-Verdu, de Souza, & Bevilacqua, 2015; Almeida-Verdu et al.,
submitted; Gomes et al., submitted; Lucchesi, Almeida-Verdu, Buffa, & Bevilacqua,
2015; Rique, 2015); the blocked procedure (Golfeto, 2010; Passareli et al., 2013);
and trial-and-error (Neves, 2014). In these studies, 48 out of 49 children that
participated formed equivalence classes, but the requirement of exposures to the
teaching procedures varied between participants. Most studies used conventional
words or pseudowords, but as a step towards more complex repertories consisted
recent studies extended learning auditory-visual relations (Golfeto & de Souza,
2015) and class formation (Neves, 2014) to sentences. Almeida Verdu and
Bevilacqua (in press) conducted a comprehensive analysis of this set of studies
and highlighted the advances that they brought to the field.
Central to these studies was to obtain oral naming, be it of object pictures or
action pictures with point-to-point correspondence with the conventions of the
verbal community, that is, the production of intelligible speech. Golfeto (2010) found
that after learning matching pictures to spoken words and matching printed words
to spoken words, and forming equivalence classes with those stimuli, children who
were readers were more accurate in orally pronouncing the a word under the control
of a printed word (i.e., reading) than under the control of a picture (tact or naming).
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An analysis of errors in several studies showed that, initially, when presented
with a picture or a printed word and asked to say the corresponding word, children
made many errors; the main errors were no responding or saying a word that they
were already able to pronounce (but that did not correspond to the visual stimulus);
gradually, the errors decreased and the patterns of errors changed to omissions,
switching the position of sounds, or distortions of segments of a word. The database
for the analysis of errors has been recorded in publicatons available to members
of the Institute and interested persons (Souza, Almeida-Verdu, & Beviacqua, 2013;
Lucchesi, Almeida-Verdu, Buffa, & Beviacqua, 2015).
Picture naming tends to occur more accurately when: 1) the teaching
conditions fostered the abstraction and transfer of control exercised by the
minimum components of words to the pictures, whether the teaching units were
words (Anastasius-Pessan et al., 2015; Almeida-Verdu, submitted; Gomes et al.,
submitted), three-term sentences (e.g., subject + verb + object; Neves, 2014),
and even five-term sentences (definite article + subject + verb + indefinite article
+ object; Smith, 2014, 2015); and 2) participants have more opportunities of
switching between the behaviors of listener and speaker, alternating between
matching-to-sample trials (selection responses), echoic behavior (vocal imitation),
and oral naming (Lucchesi et al., 2015a). These results are particularly interesting
because a systematic assessment of the repertoires of listening (auditory-visual
conditional relations) and speaking (echoic and tact) during the first year after
the activation of cochlear implant (three, six, nine, and 12 months) showed that,
naturalistic and incidentally, listening develops more quickly than speaking (Gaia,
2005). However, if after implantation children with pre-lingual deafness are exposed
to a coherent and systematic intervention, their speech develops and listening and
speaking become interdependent. However, when individuals with implant were
only exposed to auditory-visual selection tasks, results in naming showed many
errors in vocalizations, especially in medial parts of words (Almeida-Verdu, Matos,
Bataglini, de Souza, & Bevilacqua, 2012).
Other aspects of the repertoire of this population deserve attention. For
example, reading fluency (words/min) improved when, previously to reading a
history book, children formed equivalence classes involving words extracted
from the book (each class comprised a printed word, a spoken word, and the
corresponding picture), compared to only reading the book. Three books were
used, allowing the replication of the results across books (Rique, 2015).
Considering that the auditory rehabilitation of these populations depends heavily
on parents and professionals, Almeida-Verdu & Golfeto (2012) organized a booklet
based on evidences of research and on the foundations on verbal behavior, in
which they provide instructions and examples of some of the conditions that are
necessary for the assessment and teaching of language. A second step was the
development and test of a teching protocol aimed at preparing mothers as promoter
language development in their children with implant (Grecco, Almeida-Verdu, &
Buffa, 2015). An experimental application of the protocol showed an increase in
the mothers’ repertoire, especially those with the function of antecedents (SDs)

Relational Learning and Symbolic Functioning: Basic and Applied Research
ANNUAL REPORT # 6 (2014-2015)

35

for all types of verbal responses. Simultaneously, the children received repeated
assessments under situations that required them to repeat words (echoic behavior),
to name pictures or objects, request items (mand) and interact verbally. Results
showed an increase in correct echoic responses and in verbal interactons. The
generality of these results should be explored in future studies.
The main findings of these investigations, especially those on reading as a
possible route for increasing speech intelligibility in naming tasks, have been
extended to popultaions with other communication disorders, such as cerebellar
hypoplasia, given that the cerebellum plays an important role in the coordination of
the muscles responsible for speech (Neves & Almeida-Verdu, 2014); and apraxia of
speech, which corresponds to an inability in programming the muscles responsible
for speech (Almeida Verdu, Dutka, Giachetti, Lucchesi, & Rovaris, 2015). These
extensions can contribute to increase the generality of the model; and they are an
important step towards a interdisciplinary approach to auditory rehabilitation. The
publication of this type of work in journals such as CEFAC, Speech Language,
Hearing Science and Education Journal, is relevant for the diffusion of teaching
technologies among audiologists and speech-language pathologists.
Considering the extreme cases of hearing impairment, which did not benefit
from cochlear implants and who use sign language, the INCT-ECCE has made
some progresses, It was shown that deaf persons who are fluent in the Brazilian
Sign Language (LIBRAS) discriminate minimal components of signs (hand setting,
movement, the point at which body motion is performed), when these signals are
displayed with modified or switched components (Almeida- Verdu, Castro, Rose,
& Bandini, 2012).
The results of previous studies on equivalence relations and picture naming
have been extended to deaf people who use LIBRAS. The protocol includes
teaching conditional discriminations between printed words, pictures and signs,
and testing for equivalence class formation, reading, and picture naming, measured
by the emission of signs in the presence of printed word and pictures, respectively
(Santos &Almeida-Verdu, 2012; Garcia, 2015).
Concerning the availability of assessment instruments, the Reading and Writing
Diagnostics was adapted to LIBRAS and the results were similar to those of other
populations of listeners, in word reading tasks (using signs) and in dictation-taking
(controle by a sign emitted by someone else) (Pereira & Almeida-Verdu, 2012).
The Institute’s research program in this field, up to this point, has developed
very effective methods to improve listening comprehension in cochlear implant
users, i.e., they show marked evolution in understanding auditory stimuli, including
speech. Progress has also been achieved in developing behavioral methods to
improve speech intelligibility, in an interdisciplinary approach. However, there are
several issues that should be pursued in basic and translational research. The
initial efforts in the development of systematic teaching programs for auditory
rehabilitation and in the difusion of methods and instructional resources among
professionals and parents will continue; the investiment in this important field
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involving health and educational needs is a commitement of the Institute for the
years coming.
Subproject 4D: Promoting symbolic function in preverbal populations
The main goal of this project was to study the symbolic functioning of children
with developmental disabilities with deficits in communication skills (minimally
verbal and non-verbal children with autism and other developmental disabilities).
Part of this subproject was developed in two intervention and research centers
for children with autism at USP (CAIS – Centro de Apoio ao Autismo e Inclusão
Social) and UFPA (APRENDE – Atendimento e Pesquisa sobre Aprendizagem e
Desenvolvimento) recently structured by INCT-ECCE researchers.
A variety of integrated research initiatives generated contributions in three
different aspects: 1) contributions regarding procedures and concepts; 2) variables
that influence the effectiveness of behavior-analytic protocols used in the treatment
of autism; and 3) technological research on dissemination of behavior analysis
treatment of autism.
Regarding item 1, it evidences were found that functional and equivalence
classes reflect the same behavioral process (the formation of arbitrary classes) by
different procedures (Kataoka & Barros, submitted). This study, which replicates
and extends the results of previous work (Lionello-DeNolf et al., 2008; Canovas, de
Souza, & Barros, 2013), could impact the diversification of procedures for research
and application on stimulus class formation. Other studies has demonstrated
that a) using 2D or 3D stimuli has no effect in bidirectional naming training (E. L.
N. Santos & Souza, in press) and b) a procedure that trained directly auditoryvisual relations was more efficient than an alternative procedure that teaches
first simple discrimination, followed by conditional discriminations (G. O. Costa &
Souza, In press). Additionally, difficulties in maintaining the reinforcing value of
specific consequences were overcome with the use of compound consequences
with common features (e.g., salty or sweet food, infant movies with two different
themes; E. A. L. Santos, Souza, & Barros, submitted). Also, advances in the
understanding of the relations between joint attention and mand repertoire were
achieved (Bacelar & Souza, in press).
Concerning item 2, it was demonstrated that, despite of what is traditionally
proposed by behavioral intervention manuals of autism treatment, the reinforcement
of correct responses in correction trials (after an incorrect response) did not affect
the performance on tact training (Carneiro, Barros, Flores, & Souza, submitted).
Instead, the mean accuracy was higher and the error frequency was lower in
general when programmed reinforcement of corrected responses was used. Other
contributions to behavioral intervention in autism was the demonstration of the
viability of (a) the use of video-monitoring training (the child is taught to identify
correct and incorrect tact responses of another child in a video) for repertoire
acquisition (Brasiliense, Flores, Barros, & Souza, submitted); (b) the use of arbitrary
stimulus classes paradigm for teaching autoclitic repertoire of gender (male
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and female), including fluency in concordance between person and possessive
pronouns (mine, yours, hers, his) in participants speech (Kataoka, Souza, &
Barros, submitted); (c) the inclusion of reinforcers in equivalence classes (by using
specific consequences related to each pair of arbitrary stimuli) to teach auditoryvisual discriminations to children with autism (Varella & de Souza, 2014), even
when auditory stimuli were spoken words (Monteiro & Barros, submitted; Varella
& de Souza, 2015), These results are remarkable, when one considers the often
reported difficulties of autistic children in acquiring auditory-visual discriminations;
thus, the use of specific and compound consequences that include auditory stimuli
can contribute to overcome this barrier to language development in many autistic
children, and effectively teach them to establish arbitrary relations between words
and referents. Relevant advances in procedures to establish attention to human
faces and voices were also obtained (Muniz & Barros, submitted).
A third set of studies explored the technological research aimed at intensifying
behavioral interventions to autism. The investigations focus on procedures and
strategies for the effective teaching of caregivers, so that they can deliver the
interventions to persons with autism. This is an important alternative for promoting
and disseminating behavioral treatment of autism, considering that the requirement
of intensive treatment may become financially unfeasible for families and for the
State, and therefore inaccessible to a large proportion of the affected population.
One first generation of studies has shown that intervention conducted by caregivers
was effective for teaching compliance repertoires (sitting, waiting, attending to
voices, imitation), manding repertoires (Borba & Barros, submitted) and tacts with
autoclitics (Borba, Barros, Monteiro, Barboza, & Trindade, submitted). A second
generation of studies has improved the efficacy of caregiver intervention via
videomodeling instruction (Barboza & Barros, submitted; Barboza, Silva, Higbee,
& Barros, in press), with substantial reduction in the time of caregiver training for
conducting the teaching programs with their children. Other studies systematically
followed the effects of these teaching programs in children repertoires (Silva,
Barboza, Miguel, & Barros, submitted) and in social interactions between children
and caregivers (Ferreira, Figueiredo, Souza, & Barros, submitted; Ferreira, Silva,
& Barros, submitted).
Taken together, these studies constitute an important contribution to the
development and implementation of behavior analytic protocols and also for the
establishment of evidence-based public services to care for people diagnosed
with autism.
In connection with Subproject 4C, another population that is particularly
important for the study of the first instances of the acquisition of language (and,
therefore, the study of symbolic processes) is that of deaf persons with no formal
language, either vocal or sign language. UNCISAL researchers have identified a
large number of people with this condition, in the state of Alagoas, which opens a
new research field. Ongoing studies have sought to characterize the idiosyncratic
language developed within the family. A recent doctoral dissertation (Garcia, 2015)
established a repertoire of rudimentary visual comprehension, by teaching deaf
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children to relate signs to pictures and signs to printed words. The children formed
equivalence classes between these three types of stimuli, thus demonstrating
symbolic functioning. This was a study of basic research, but the results suggest
that it is possible to program effective conditions for the systematic teaching of
sign language for this population, and to include them in literacy programs.
SubProject 4E: Investigating and establishing correspondence between
language and the verbal and non-verbal environment
This is a new subproject, not included in the original proposal of this Institute,
but an important addition to its main theme. Symbol and language are useful to the
extent that they inform about the verbal and non-verbal world. INCT researchers
have developed methods in this field to study children’s self-reports on academic
and non-academic contexts, Domeniconi, de Rose, and Perez (2014), and Cortez,
de Rose, and Montagnolli (2013) investigated the accuracy of children’s self-report
on their reading performance as a function of task difficulty. It was observed that
when children read correctly, they reported on their performance accurately.
However, it was observed that when the tasks became more difficult and children
made more errors. there was an increase in the proportion of non-corresponding
reports (children reported errors as correct responses). These studies also showed
that a correspondence training, using continuous or intermittent reinforcement,
was effective in producing corresponding reports. Several studies used a design
that alternated baseline and correspondence training conditions. A recent study
expanded the design to an ABABA alternation (to assure a more stringent
experimental control), and replicated the results obtained in previous studies,
thus increasing the evidence that correspondence training is highly effective in
producing corresponding reports.
Cortez, de Rose, and Miguel (2014) found that the accuracy of children’s selfreport varies as a function of the nature of the task: children tend to present less
correspondence when reporting their performances in academic and competitive
tasks, than in non-academic tasks. The study also demonstrated that the
correspondence training, applied to only one task, was effective in establishing
accurate self-reports, and its effects were generalized across untrained tasks.
A recently completed master thesis aimed to identify the influence of competition
and cooperation scenarios on children’s self-report. Oliveira (2015) verified that the
levels of correspondence decreased when a competition scenario was introduced,
but not when a cooperation scenario was introduced. These studies, taken together,
indicate relevant controlling variables on the accuracy of children’s self-report,
which is relevant to promote not only the observation of their on behavior, but also
for the development of socially relevant repertoires.
RELATIONAL LEARNING IN BASIC ACADEMICS
Projects in this translational program address a longstanding interest of this
group. namely the application of laboratory-derived methods to establish very early
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instances of reading printed words and relating them to their visual referents (e.g.,
objects, pictures, etc) and auditory counterparts in children at risk for or already
exhibiting protracted failure in school. The Institute has been working to further
develop and refine a model research curriculum and investigate extensions of the
methodology to the realm of basic mathematic skills. This translational research
effort is intended to serve as an ongoing and expanding conduit of new or refined
methodology for the Institute’s Applied Science Programs, in which laboratoryderived and validated instructional technology is exported for use in regular and
special education classrooms and other rehabilitation settings.
SubProject 5A: Basic and remedial instruction in reading
The researchers of this INCT have a long history of research on reading
acquisition and on how to teach this importante repertoire, with the implementation
of the stimulus equivalence paradigm, combined with procedures to minimize
errors and to produce recombination of units. Involvement in this area predates
the current INCT (Rose, de Souza, & Hanna, 1996; de Rose, de Souza, Rossito,
& T. M. de Rose, 1992; Melchiori, de Souza, & de Rose, 2000), but remains as a
focal program of the Institute.
INCT-ECCE’s research on reading relies more or less directly, on the entire
basic and translational institute’s research program, which is designed to
investigate the processes of observation/attention, discrimination, rapid mapping,
equivalence training and recombination of units, underlying what has been recently
called equivalence-based instruction - EBI (Fields et al., 2009; Fienup, Covey, &
Critchfield, 2010; Fienup & Critchfield, 2011) that has been extended from work
with students with developmental disabilities and autism, to the university level
(Walker, Rehfeldt, & Ninness, 2013). Members of this Institute were pioneers in
the development of EBI, applying it to teaching reading and writing to children
with learning difficulties.
Besides the investigation of basic processes, the INCT-ECCE has made many
efforts to build a curriculum for teaching reading and writing based on the Reading
and Writing in Small Steps Program (Lendo e Escrevendo em Pequenos Passos
- LEPP), and to test its effectiveness, efficiency and dissemination, which are the
main objectives of the INCT, with regard to the promotion of academic behaviors.
To date, three teaching modules of this curriculum have been developed. The
development included the planning of content, sequences, tasks, and procedures,
and their experimental evaluation, both in a controlled environment and in school
settings. All three modules showed high efficacy from the first test and have
been upgraded based on evaluation data gathered at successive experimental
applications. The three are available for large-scale use through the use of an online
platform (GEIC - initially funded under Tidia-AE program, FAPESP), designed to
support programming. and remote application of the teaching modules.
The Institute also invested in initial studies of gamification of components of
Module 1 of LEPP curriculum, to investigate whether the game’s features would
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increase the procedure’s effectiveness, as well as its motivational value (Marques,
2014; Tenorio, 2013; Veiga, 2014). Partnerships with isolated schools or municipal
departments (covering several schools in the same municipality) have enabled the
implementation of LEPP to students with reading learning difficulties in schools.
Another adaptation of the mains procedure teaches relations between signs
and printed words, instead of relations between spoken and printed words. The
study allows us to compare the acquisition of audio-visual and visual-visual
arbitrary relations, and their effect on the emergence of symbolic relations, with
implications for a better understanding of the processes underlying the acquisition
of sign language. This method was effective for teaching a limited set of these
relations, being therefore promising as a basis for the development of a more
general teaching program (Garcia, 2015).
Freitas (2012) conducted one of the adaptations of the teaching procedure to
different populations. She identified several prerequisites that were lacking in the
repertoires of individuals with intellectual disabilities and developed a program to
teach these prerequisites. Participants who completed this program, successfully
advanced to Module 1. The program is currently ondergoing improvements, after
which it will be included in the LEPP curriculum, as Módulo 0, which will be used
to establish the prerequisites for students who do not meet the criteria to beginning
directly in Module 1. Thus, Module 0 will contribute further for the individualization
of the LEPP curriculum.
Benitez and Domeniconi (2014) also adapted a reading program for
application by parents and teachers of individuals with intellectual disabilities, and
simultaneously developed procedures for training these agents and recording their
performances. The results confirmed those of other studies in the field, showing
that parents can function as efficient teachers, if what they should do it is clear is
clear, and if they get periodic supervision (feedback and instructions).
Zaine, Domeniconi, and de Rose (2014) investigated a different procedure to
adapt the main procedures of the reading program for children with intellectual
disabilities, with the use of specific outcomes (sounds related to each word read).
This method was effective to teach a limited set of words, suggesting that it can
be used in a more general program.
Gomes developed an effective adaptation of reading instruction for individuals
with autism spectrum disorder - ASD (2011; Gomes, Hanna, & de Souza, in press).
Bandini, Bandini, Sella, and de Souza (2014) adapted the program for use with
illiterate adults. Participants completed Modules 1 and 2, learning to read and write
simple words in the first module and complex words in the second. The work with
adults was replicated by Calcagno (2015; doctoral dissertation), and the analysis
of errors that occurred across the tasks suggested novel strategies that could be
used with adults, including the addition of more writing tasks, combined with the
selection tasks. For iliterate adults, writing seems to involve more motivational
value than reading.
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The main procedure used in the teaching tasks to promote reading and writing
are auditory-visual matching-to-sample; that is, the sample stimuli are dictated
words and the student selects a printed other among other words simultaneously
displayed and gets feedback when selects the corret printed word: the selecting
response requires less effort and provides more cues, than a spelling response.
This procedure, combined with other tasks that foster the inclusion of printed
and spoken words in equivalence classes with the corresponding pictures, has
effectively generated reading the words and writing those same words, when
dictated. These results have been extensively replicated with hundreds of children
exposed to these procedures, as reported in scientific papers. However, they
present a recurring challenge: at the end of a teaching module, most students
usually show better performances in reading than in dictation taking. Even when
writing scores are much higher in an experimental group than in a control group
(e.g., Reis, de Souza, & de Rose, 2009), within-group comparisons have shown
that the same participants’ achievements in spelling lack behind those in reading.
This difference quickly suggests the hypothesis that reading develops before writing
(a developmental perspective), or that the first task is easier than the second (an
analysis in terms of taks difficulty or complexity). But a careful analysis of the
procedures and their cummulative effects led to question of whether the order or
the emphasis of tasks colud play a role in the final scores in the two repertoires.
Reis, Postalli & de Souza (2013) developed a parallel program that also teaches
through matching-to-sample, using dictated words as sample, but instead of
selecting a printed word, the student’s task is to “construct” the corresponding
printed word, selecting individual letters in the matrix of comparison stimuli
(constructed matching-to-sampel or CRMTS). Under these conditions, all students
also showed emergent reading and dictation taking, but this time, scores in writing
were slightly better than in reading. The fact that the difference between the two
repertoires was lower than that found with the standard procedure still leaves open
questions about other possible factors that may favor the acquisition of reading
in contrast with writing and those issues should be addressed by the Institute in
future research. However, the available data are already sufficient to indicate that
programs developed for use in schools, therefore, need to focus on both reading
and writing, to maximize their effectiveness (what converges with the conclusions
from studies with adults. Some improvements have already been incorporated in
new versions of Modules 1, 2, and 3 in the last two years, but other alternatives
could be conceived as developing novel, short modules to be added to the LEPP
curriculum. Each of these modules could set specific goals for developing particular
skils that are sought to strengthen the repertoire of students in a way that they
can benefit more of Modules 1, 2, or 3. This would be another approch for the
individualization of the teaching programs aiming to attend each student’s needs.
Some investigations have addressed new programs to teach more advanced
reading skills, including reading sentences and booklets (Felippe, Rocca, Postalli,
& Domeniconi, 2011), construction of sentences under conditional control (Correa,
Assis, & Brino, 2012) and distinction between affirmative and negative sentences
(Assisi, Motta, & Almeida-Verdu, 2014). The results of these experimental
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investigations complement and confirm those achieved with Module 3, in which
children read history books.
SubProject 5B: Basic and remedial instruction in mathematics and related
skills
Important advances in this subproject included the following: development
and application of tests for arithmetic repertoires in elementary school children
(Carmo, Fioraneli, Castro-Caneguim, & Gualberto, submitted) and pre-arithmetic
repertoires in preschool children (Gualberto, Aloi, & Carmo, 2009); the construction
of a scale to measure mathematical anxiety, applied to over 1100 elementary school
children for its validation (Mendes & Carmo, 2014), and a study relating anxiety and
academic achievement (Fassis, Mendes, & Carmo, 2014); and the development
and systematization of equivalence-based procedures to teach mathematical
operations of addition and subtraction to elementary school children (Henklain &
Carmo, 2013a, 2013b). Equivalence-based procedures were also successfully
used to teach proportion (Santos, Cameschi, & Hanna, 2012) and monetary skills
to an elderly person with Alzheimer’s disease (Cavaleti & Carmo, 2012). A design
of a curriculum (Carmo, 2013) established a route for the systematic investigation
of the acquisition of the proposed skills and its determinants (procedural variables,
sequencing, types of activities); this will be the focus of this research line in the
near future.
EXTENSIONS TO NEUROBEHAVIORAL SCIENCE
SubProject 6A: Laboratory-derived neuropsychological methodology
Discrete-trial choice experiments on spatial location remembering, delayed
identity and arbitrary matching-to-sample, and feature matching-to-sample have
been conducted to assess cognitive behavior and executive function in Sapajus spp
(see 3A). Such procedures have been effective to teaching monkeys to remember
sequences of up to 9 stimulus locations with greater than 90% accuracy in 30 s
delayed identity matching. Category stimulus classes have been obtained with
simple discrimination procedures. These nonverbal methods are currently being
applied with children who live in metropolitan regions to assemble a battery of
non-verbal tests to assess cognitive impairment produced by mercury poisoning
in children from riverside communities.
SubProject 6B: Translational studies of neurobehavioral effects of
mercury exposure
Expeditions to a community on the banks of the Tapajós River resulted in
the assessment of a pool of children contaminated with mercury. For verbal
populations, recent advances include a new procedure to assess deficits in speech
perception in children with language disorders (Ferrari, 2013). Ongoing research
is also investigating an assessment battery for patients with aphasia (Nelson &
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Galvão, 2010; Nelson, et al., submitted). These studies are likely to provide useful
methods for adaptation to the mercury project. Neurophysiological measures of
effects of mercury poisoning have also been investigated by INCT members at
UFPA (Khoury et al., 2013).

APPLIED RESEARCH
DISSEMINATION OF METHODS FOR DELIVERING EFFICIENT,
COST-EFFECTIVE, EVIDENCE-BASED BEHAVIORAL TECHNOLOGY
One of the main goals of this Institute is the development of cost-effective
solutions to demands for the ample dissemination of evidence-based procedures
to teach symbolic repertoires. Procedures, instructions, and materials for
professionals (e.g., teachers, psychologists, speech-language pathologists, and
parents) are also very important to assure the intended dissemination and should
be considered along with the development of teaching procedures for the target
populations.
The specific research projects have focused on three major problems: difficulties
in the acquisition of academic behaviors (i.e., reading, writing, and mathematics),
difficulties related to deafness (users of cochlear implants or other devices)
that require habilitation/rehabilitation of auditory function, and difficulties in the
acquisition of basic relational repertoires in persons with more severe disabilities
(e.g., intellectual disabilities and autism).
SubProject 7A: Reading. Writing. And mathematics in the classroom
The scientific knowledge about the teaching of reading and spelling has
informed the development of instructional programs to solve or alleviate difficulties
in reading and writing (see 5A). The format of the teaching programs was well suited
for individualized, computerized application. These two features are central to the
problem that the teaching programs seek to solve. First, individualization: Children
with difficulties need special procedures; they need to begin with tasks that they
can solve easily, before progressing to more demanding tasks; they learn better
working at their own pace; they may need repeated exposure to materials of the
same type, before they reach the necessary abstraction, proficiency, fluency, etc. It
is almost impossible even for the best teacher, to attend those needs in a classroom
with 25-35 students. Computerized procedures (the second feature) can help in all
those aspects and in some others. The format of the teaching programs was well
suited for individualized, computerized application. These two aspects are central
to the problem that the teaching programs seek to solve. First, individualization
(respect to individual differences): as scientifically documented, children with
difficulties need special procedures; they need to begin with tasks that they can
solve easily, before progressing to more demanding tasks; they learn better working
at their own pace; they may need repeated exposure to materials of the same
type, before they reach the necessary abstraction, proficiency, fluency, etc; and
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as all children, they learn better if they have opportunities to behave actively and
if they receive immediate and appropriate feedback. It is almost impossible, even
for the best teacher, to attend all those needs in a classroom with 25-35 students.
Computerized procedures can help in all those aspects and in some others.
Computers can present the same instructions and the same feedback for many
children, or may repeat them for the same student, many times. In other words,
they eliminate (or at least they control for) individual caracteristics of teachers such
as competence, commitment to teaching, motivation, etc. Computers can record
the student’s responses, and if properly programmed, make decisions about the
routes to be followed after correct and incorrect responding. We do not advocating
the idea that computers can replace a teacher; far from it! But computers can be
very useful to ensure additional activities that students can solve by themselves,
or with little supervision, or oversighted by non-specialists (i.e., they release the
teachers, so that they can keep their work with the whole classroom).
Initially, the application of the LEPP curriculum was conducted in Computerized
Classrooms for Beginning Readers (Unidades de Iniciação à Leitura) at UFSCar,
UnB, UFPA, and UNCISAL that operate in collaboration with public schools
(the classroom at UFSCar, for example, has been operative since 1998 and
has received more than 1200 children since then). The instructional programs
comprise a series of teaching units or lessons (20 in Module 1, 80 in Module
2, 15 in Module 3) and are applied in an extensive regimen (from three to five
teaching sessions per week) across several months. These iprograms attracted
the interest of many schools and municipal departments of education that decided
to implement the LEPP curriculum for all students with difficulties in reading and
writing3. The program has been used in Muzambinho (MG), Ibaté (SP), and Boa
Esperança do Sul (SP), and continues being used in Belém (PA), Bauru (SP),
Brasília (DF), Buritizal (SP), Limeira (SP), Maceió (AL), and São Carlos (SP).
The reading curriculum has also been used with deaf children via FM systems,
assuring optimal hearing of the sounds. This use of the program is currently under
expansion, reaching several towns in the Southeastern, Northeastern, and Central
Western regions of the country.
Thousands of students have benefited from this curriculum since the development of Module 1;
however the potencial for large-scale applications is much larger than what have been achieved.
The Institute is aware of its responsibility in making the whole curriculum broadly available and
accessible to children who do need special behavioral teaching technologies to overcome their
reading and writing difficulties. However, due to the development of the software that allows remote
application (GEIC), a substantial work has been insvested in programming the procedures using
this software. We are now achieving reliable stability both in the system and in the programmes.
In addition, we have developed materials and procedures for training users (teachers, parents
and professionals) and have team members ready to provide supervision to schools and
teachers. These conditions allow us to consider the possibility suggested by in the evaluation
of the Institute: … “The development of a business strategy to explore all the pontential of the
resources that have been developed by this INCT. There is great potential for the emergence of
startups and other initiatives that take responsibilty for systematically transferring the developments
made by the INCT to society, whether through the market, either through government policies.”
[… o “desenvolvimento de uma estratégia de negócio que explore toda a pontencialidade dos recursos
que veem sendo desenvolvidos pelo INCT. Há um grande potencial para o surgimento de startups e
outras iniciativas que se encarreguem de transferir sistematicamente os desenvolvimentos realizados
pelo INCT para a sociedade, seja através do mercado, seja através de políticas governamentais”.]
3
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The direct application of these teaching programs to solve everyday educational
problems confirmed previous results obtained in experimental situations, provided
additional support to the claim that the programs can contribute to a decrease in
school failure in concrete situations (e.g., de Souza et al., 2009; Reis, de Souza,
& de Rose, 2009; Bandini et al., 2014), and impacted public policies regarding
municipal education. Since the second semester of 2010, the feasibility of the
application of the programs via Internet has been under evaluation. The program,
adapted for remote application, has been applied to more than 1.300 students; 526
(40.4%) of them completed at least the first teaching unit of Module 1. Results have
been encouraging, and adjustments have been made to solve difficulties, especially
those encountered by teachers concerning the management of computers. A new
version, taking in consideration data obtained in the last years, has been under
evaluation.
An important recent development has been the integration of the reading
curriculum with a game that creates a context for the reading tasks (Marques,
& de Souza, 2013; Siqueira, Barros, Monteiro, de Souza, & Marques, 2012;
Souza Junior, Monteiro, Pereira, Barros, & Marques, 2012). This is the result of a
productive interaction between psychologists and computer scientists, in search for
optimal conditions for the engineering of effective teaching technologies (including
technical and motivational features).
Also underway is research on the evaluation of the effectiveness and
transportability of instructional technology to promote symbolic function and
auditory competency in users of cochlear implants. With the same strategy used
for the reading program, we are elaborating a systematic sequence of tasks to
build a curriculum for listening comprehension and the improvement of speech
intelligibility. Under some circumstances (e.g., for children who are beginning to
read in elementary school), the reading program has been used in association with
other teaching modules. The ultimate goal will be to implement a “virtual” laboratory
for auditory rehabilitation, so that teaching procedures will be readily accessed
through the Internet for application supervised by speech pathologists or parents.
The same software shall be used for the development and implementation
of programs for teaching of pre-mathematics and basic mathematic skills.
These programs are currently being developed and experimentally evaluated as
components of the Translational Research Program (see 5B).
SubProject 7B: Computer-assisted instruction
The remote application of the programs requires supervision of the students
while they work on the computers. Thus, we have been preparing teachers and
proctors to go through this instructional technology, assisted by the computer.
Currently more than four hundred of first grade students, students with intellectual
deficits, students with autism, and some illiterate adults are enrolled in the LEPP
curriculum (at different modules) in remote applications and approximately 70
students attend the lab at UFSCar.
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For the purpose of preparing teachers and proctors for superivising the students,
while they engage in the computer-assisted tasks, we elaborated Application
Guides: one on the instructional programs and another on how to use the software
platform. The guides, together with some video clips and PowerPoint presentations,
have been used in workshops to prepare participants to use the programs. The
guides are available at http://geic.ufscar.br/site/documentacao. The software can
be used to elaborate programs tailored to individual students’ specific needs. We
are also developing a videotaped tutorial; much work has been devoted to this
technological instrument and it should be available in a couple of months. This
resource will improve the workshops and could be used remotely for teachers
who cannot attend the workshops. The videotape will be posted in the Institute’s
webpage and will be available for users of the LEPP curriculum (schools, teachers,
and other professionals).
SubProject 7C: Augmentative communication (CI, AAC, etc)
This topic has been developed mainly by the Institute members at UMMS and
will not be reported here.
SubProject 7D: Motivational analyses in instructional environments
Two doctoral dissertations investigated the effects of introducing additional
motivational variables to Module 1 of the LEPP curriculum (5A). Veiga (2015)
investigated the effects of a token system in which points added to a counter
combined with standard consequences in correct trials, were contingent on correct
responding, are exchanged, at the end of the session, by the opportunity to play
videogames. The results in terms of reading and writing outcmes at the end of
the teaching module were very similar to those of the regular program; that is, the
students learned the basic relations and showed high scores in both reading and
writing. The use of points improved the students’s performance in one aspect: the
latency of responding in matching tasks was shorter than those obtained with the
regular program. Observational data showed that during the lessons the students
systematically engaged in “on task” behaviors most of the time and required very
few interventions from the experimenter. Off-task behaviors occurred intermittently
and apparently did not interfere with task performance; those behaviors seemed
to be mostly an artifact of the discrete-trial procedure structure, occasioned by the
inter-trial interval. Subsequently the points were implemented in the reading lab at
UFSCar and incidental observations indicated that the students enjoy to observe
the addition of points after correct responses a the counter on the monitor screen;
and the use of points has worked as an occasion setting, increasing positive social
interactions among students.
Marques evaluated the impact of ludic (game-like) activities on the maintenance
of the behaviors required to complete the teaching lessons of Module 1 of the LEPP
curriculum. At the beginning of each sessions the students were allowed to choose
beteween two conditions, with or without the game; the majority of the participants
showed a preference for the game, across the teaching sessions, suggesting
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that the games played a “ludic” or motivational function. Further evidences of
the motivational effects of the mini-games were more spontaneous engagement
on the computer tasks and less errors. Learning rates and the amount of words
read and written correctly at the end of the teaching program were similar under
both conditions. The games were an effective tool to enhance the power of the
reinforcing contingencies involved in the original teaching procedure.
These studies have shown that the variables manipulated indeed have
motivational effects, but those effects seem more relevant for for task engagement.
The most important finding, however, was that the consequences already embebed
in the regular teaching tasks have sufficient reinforcing (motivational) value to
assure the goal of teaching the reading and writing skills, since the additonal
motivational variables produced similar (not better) learning outcomes.
SubProject 7E: Virtual reality applications
This topic has been studied as basic research and applications to teaching.
As for the basic component, virtual reality scenarios have been developed for the
investigation of basic learning processes. Capuchin monkeys (Brito, Ribeiro, &
Galvão, 2008) learned simple discriminations in a computer task that simulated a
3-D forest; the stimuli to be discriminated were fruits and several choices could be
made at each single trial. The teaching programming included several variables
that enhance learning, such as fading in the negative stimulus (see Subproject 3A).
Pereira, Canovas, & de Souza (in press) used the same software to teach series of
simple discriminations with different stimuli to pre-school children (see Subproject
4A). In both cases, the acquisition of discriminations was rapid and virtually without
errors. Concerning applications in educational settings, the interaction between
behavior analysts and specialists in computer sciences prompted sustained
interest in developing tools for effective teaching. For example, members of the
Institute from UFSCar and UFPA have worked together in developing the games
whose effects were evaluated in a doctoral dissertation on reading acquisition at
UFSCar (Marques, 2015). Also, various projects under the guidance of Manuel
Ribeiro Filho, have focused on developing virtual environments and games to
deal with other academic contents (Silva, 2014; Soares, 2014; Sobrinho, 2015;
Teixeira, 2015; Vieira, 2015).
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PUBLICATIONS
The main indicators of the progress in the Research Program are the
publications, analyzed in this section. Details of the research methods and data
obtained during the period covered by this report are described in papers, books,
and book chapters, The reference list of publications (published, in press and
submitted articles, books, and book chapters) in the 2014-2015 period, is presented
in Appendix I. A great deal of research has been reported in master theses and
doctoral dissertations that are listed in Appendix III. Extended abstracts of some
selected papers are presented in Appendix IV. For the list of publications in previous
years, see Annual Reports #1 to #5 (http://www.inctecce.com.br).
Table 2 presents the number of publications across the seven years of the
project. In the period of this report (May 2014 - December 2015)4, the Institute
published 134 journal articles; 35 articles have been accepted for publication; and
41 papers were submitted to scientific journals and are under evaluation. During
the seven years the Institute produced 4835 published items (368 papers and 115
books and/or chapters).
This project was initially approved for the period of April 2009-March 2014. However, the project was
extended by the supporting agencies. The first extension went until December 2015; thus, this report
covers the period since the 5th Annual Report. A second extension was granted until June 2016 and
the final report will be due in July, 2016.
4

These totals are lower than those found in the individual Curriculum LATTES due to the removal of
duplications, incorrect entries, and publications not related to the main focus of this Institute.
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Table 2. Publications in the period 2009-2015. Data adjusted to the regular calendar (January-December).
YEAR

TOTAL
1
Published

2
In Press

AVERAGEa Papers/researcher

3
Submitted

1+2

1
Published

2
In Press

1+2

JOURNAL ARTICLES
1

32

27

16

59

1.3

1.1

2.4

2

36

32

22

68

1.4

1.2

2.6

3

53

31

44

84

2.0

1.1

3.1

4

53

44

44

97

2.0

1.6

3.6

5

60

42

40

102

1.9

1.4

3.3

6

71

48

42

119

2.2

1.5

3.7

7

63

39

49

99

2.0

1.1

3.1

Total

368

1

5

2

0

7

2

5

1

0

6

3

0

1

1

1

4

4

0

1

4

5

1

2

0

2

6

2

1

0

3

7

1

1

1

2

Total

18

BOOKS

BOOK CHAPTERS
1

14

4

0

18

2

15

6

0

21

3

0

0

12

0

4

27

2

11

29

5

11

11

0

22

6

24

7

11

31

7

6

9

2

15

Total

97
PAPERS + BOOKS + BOOK CHAPTERS

1

51

33

16

84

2

56

39

22

95

3

53

32

57

85

4

84

46

55

130

5

72

52

38

123

6

97

56

53

153

7

70

46

52

115

Total

483

Number of participantes: 2009: n=24; 2010: n=26; 2011-2012: n= 27; 2013: n=31; 2014-2015: n=32.
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Figure 1. Number of papers published, in press, and submitted across the seven years (2009-2015)
of this project. Baseline is the average of published articles/year during the period (2003-2007) that
preceded the beginning of the Institute (data presented in the original project; no data for in press and
submitted papers).

Figure 1 presents data on the number of papers across the seven years. For
comparison purposes, the column identified as Baseline indicates the average of
publications per year in the period of five years (2003-2007; prior to the beginning
of the Institute). The database for this calculation was the list of publications of the
members of the project submitted to Edital 15/2008 (p. 115). The bars represent,
for each year, the number of papers published, in press, and submitted. Compared
with the baseline, the number of published articles increased systematically across
the seven years; the number in 2015 is slightly slower, but many of the papers
in press will appear in the last issues of this year in several of the journals. The
average of the last five years is 60, three times higher than the baseline average.
The increasing trend in publications is clearly identified in Figure 2 that shows the
cumulative number of papers, books and book chapters.
Given that the number of researchers in the Institute increased in the period, the
average of articles/researchers6 gives a more precise account of the publication
trends: across the seven years the average was, respectively, 2.4, 2.6, 3.1, 3.6,
3.3, 3.7, and 3.1 (Figure 3); these data consider only journal articles (published
and in press), not books or chapters.
In the first two years, the ratio for peer reviewed scientific journals more than
doubled, compared to the baseline, and it continued to increase in the subsequent
years. In the current year, the ratio was slightly lower than in the fourth year, thus
interrupting the increasing trend, despite the fact that the absolute number of
papers was higher. The number of members increased from 24 to 32 across the
years; including younger researches in the group did not have any negative impact
Statistics, in each year, were based on the number of members in the INCT; in 2014-2015 the group
had 32 researchers (eight more than in the first year). Publications of researchers from the foreign
institution (UMASS) were included only when in co-authorship with Brazilian members of the Institute.
6
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Figure 2. Cummulative number of publications of INCT-ECCE (2009-2015): papers, books + book
chapters, and total.

Figure 3. INCT-ECCE: Papers/researcher (published + in press) across seven years (2009-2015).
The dashed line indicates the baseline (years 2003-2007).
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on the overall production of this group, thus supporting the decision of having
incorporated them as members of the Institute and contribute for their professional
development as scientists.
The number of publications is only one indicator of the scientific production.
Perhaps more relevant, is the quality of publications. Despite the difficulties in
assessing quality, the content must be peer reviewed. Metrics of journals evaluation
take in consideration several parameters that indirectly transfer to the papers the
quality assigned to a vehicle. The QUALIS system developed by CAPES/Brazil
classifies a journal according to a seven points scale (A1, A2, B1, B2, B3, B4, B5).
Table 3 shows the list of Brazilian and international journals in which the papers
produced by the Institute were published and Table 4 presents the distribution of
papers according to QUALIS in 2014-2015. Fifty-nine papers (44%) were submitted
to 23 international journals and 75 papers (56%) were published in 28 Brazilian
journals (a total of 51 journals and 134 articles).

Table 3. List of journals, number of papers, and classification.
JOURNALS

F

QUALIS

Behavioural Processes

2

A1

Frontiers in Psychology

2

A1

Journal of Applied Behavior Analysis

2

A1

Journal of the Experimental Analysis of Behavior

5

A1

Plos One

6

A1

International (59 – 44%)

1

A1

17

A1

The Spanish Journal of Psychology

1

A1

Acta Colombiana de Psicologia

2

A2

Acta Comportamentalia

6

A2

Behavior and Social Issues

1

A2

Frontiers in Human Neuroscience

1

A2

Journal of Comparative Neurology

2

A2

BMC Ophthalmology

1

B1

Bulletin of Environmental Contamination and Toxicology

1

B1

Genetics and Molecular Research

1

B1

The Analysis of Verbal Behavior

1

B1

International Archives of Otorhinolaryngology

2

B2

International Journal of Electrical Engineering Education

1

B2

European Journal of Behavior Analysis

1

NQ

IEEE Transactions on Education

1

NQ

Psychopharmacologia
The Psychological Record

Note: NQ = not evaluated according to QUALIS.
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Table 3. Continued...
JOURNALS

F

QUALIS

International Education Research

1

NQ

Journal of Vision

1

NQ

TOTAL

59 (44%)
Brazilian Journals (56%)

BOLEMA: Boletim de Educação Matemática

1

A1

Estudos de Psicologia

2

A1

Paidéia

3

A1

Psicologia: Reflexão e Crítica

9

A1

Psicologia: Teoria e Pesquisa

1

A1

Avaliação Psicológica

1

A2

Estudos e Pesquisas em Psicologia

1

A2

Psico

1

A2

Psychology & Neuroscience

8

A2

Revista Brasileira de Educação Especial

1

A2

Revista Brasileira de Orientação Profissional

1

A2

Revista Brasileira de Psicologia Escolar e Educacional

1

A2

Temas em Psicologia

5

A2

Audiology - Communication Research

3

B1

Boletim de Psicologia

2

B1

Brazilian Journal of Otorhinolaryngology

1

B1

CoDAS

7

B1

Interação em Psicologia

3

B1

Psicologia da Educação

1

B1

Psicologia em Revista

1

B1

Revista Brasileira de Terapia Comportamental e Cognitiva

3

B1

Revista CEFAC

8

B1

CES Revista Psicologia

1

B2

Arquivos Brasileiros de Oftalmologia

2

B3

Revista Brasileira de Análise do Comportamento

2

B3

Revista de Logopedia, Foniatría y Audiología

1

B3

Revista Brasileira de Psicologia

1

B5

Perspectivas em Análise do Comportamento

4

NQ

TOTAL
GRAND TOTAL

75 (56%)
134

Note: NQ = not evaluated according to QUALIS.
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Table 4. Distribution of published papers according with QUALIS classification of the journals during
2014-2014.
QUALIS

Journals
Number

Papers

Percentage

Number

Percentage

Brazilian Journals
A1

5

17.8

16

21.3

A2

8

28.5

19

25.3

B1

9

32.1

29

38.7

B2

1

3.6

1

1.3

B3

3

10.7

5

6.7

B4

0

0

0

0

B5

1

3.6

1

1.3

No QUALIS (NQ)

1

3.6

4

5.3

Total

28

99.9

75

99.9

International Journals
A1

8

34.8

36

61.0

A2

5

21.7

12

20.3

B1

4

17.4

4

6.8

B2

2

8.7

3

5.1

B3

0

0

0

0

B4

0

0

0

0

B5

0

0

0

0

No QUALIS (NQ)

4

17.4

4

6.8

Total

23

100

59

100

Grand Total

51

134

Considering the classification according to Qualis indices, Table 4 and Figure 4
show that the Institute’s productions is relatively well classified: 85.3% of the articles
published in national journals and 88.1% in national journals station distributed in
the three higher levels of the ranking. However the tendency is opposite between
the two types of journals: the percentage of national papers increases from A1 to
B1 and concentrates in B1 journals, while the percentage of international papers
concentrates in A1 and decreases towards the other levels. Compared to the
earliers years, the distribution became narrower, an evidence that members of the
Institute have made efforts in the directions of this important goal of increasing the
concentration of papers in the best qualified journals.
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Figure 4. Distribution of journals (top panel) and papers (bottom panel) according to their classification
(QUALIS / CAPES). NQ indicates unclassified journals.

Another important aspect is the increasing trend in directing the papers for
publication in international journals, as shown in Figure 5. During the first year,
more than 70% of the papers were published in national vehicles, but the papers
have been increasingly submitted to international journals, reaching 46% in this
last period (see Figure 7 for the distribution across 2009-2015). It is interesting
that the number of papers in national journals also increased, as shown in Figure
6, what suggests that the group is aware of the need to share the work with the
international community, but at the same time considerers important to collaborate
for strengthening Brazilian journals, especially those close to the research topic
of the Institute.
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Figure 5. Distribution of papers in national and international journals across the seven years. The
numbers differ slightly from other tables because the data correspond to regular years (JanuaryDecember, instead of May - April).

Figure 6. Cummulative number of papers in national and international journals across the seven years.
The numbers differ slightly from other tables because the data correspond to regular years (JanuaryDecember, and not May - April).
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Figure 7. Percentage of papers published in international journals per year.
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TEACHING AND SUPERVISION IN RESEARCH TRAINING
The objectives of the Institute related to the professional development of
young scientists within the program have been explored through teaching
at the undergraduate and graduate levels, supervising research projects of
undergraduate, graduate, and postdoctoral participants, and establishing ongoing,
well-defined mentor-mentee relationships between senior, mid-career, and earlycarrier faculty who participate in the program.
At the undergraduate level, disciplines on topics such as learning, behavior
analysis, cognition, human development, motivation, research methods, and tactics
of scientific research provide the conceptual and methodological foundations for
the investigation of basic behavioral processes that are requisites for the students’
involvement in research projects; teaching activities in these disciplines have
been an important source of student recruitment. The disciplines usually combine
a strong emphasis on both teaching and research (basic and applied). Providing
opportunities of participation in research activities to all students enrolled in the
disciplines (not only to a few students) has been a systematic practice of this group.
At the graduate level, six of the seven nationally affiliated institutions maintain
graduate programs in which the members supervise research and teach disciplines
directly relevant to the focus of the Institute. There are six programs in psychology,
one in special education, three in neuroscience, two in communication disorders,
one in computer science. Table 5 lists the programs, relevant concentration areas,
research lines relevant to the work developed by the affiliated members, level of
the courses, and evaluation of each course by CAPES/Brazil (Coordination for the
Improvement of Higher Education Personnel). The INCT-ECCE strongly supports
the investigative efforts in these programs and has played a role in the creation of
the Speech Therapy Course at UNESP/Marilia, and of the Graduate Program in
Neuroscience and Behavior (Olavo Galvão, vice-coordinator of the INCT leaded
the proposal of this graduate program and has been its first coordinator). The
Institute’s members at UNCISAL teach at the undergraduate level. Some of the
programs (e.g., UFPA: Theory and Research on Behavior; UNESP/Bauru: Learning
and Development) improved their grades in the the last evaluation conducted by
CAPES.
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Table 5. Graduate programs/courses, concentration area, course level, and evaluation by CAPES.
Program/Course

Concentration Area
(Research Lines)

Level

a. Psychology

Behavior and Cognition
(Behavioral analysis of cognition)

M

D

5/5

b. Special Education

Teaching Individuals with
Special Needs
(Learning and cognition)

M

D

6/6

Psychology

Experimental Psychology
(The analysis of operant behavior)

M

D

7/7

Speech Therapy

Speech Therapy
(Speech processes and disorders;
Hearing processes and disorders;
Voice and oral function; Processes and
disorders)

M

D

4/4

a. Theory and
Research on Behavior

Experimental Psychology
(Basic psychological processes;
Development of behavioral
technology)

M

D

5/5

b. Neurosciences
and Cellular Biology

Neurosciences
(Human vision psychophysics
and electrophysiology;
Neurophysiology and neuroanatomical
of primate visual system)

M

D

4/4

c. Neuroscience
and Behavior

Psychobiology
(Basic behavioral processes;
Complex behavioral processes)

M

3

d. Computer Science

Computer Systems

M

3

4. UnB

Behavioral Sciences

Behavioral Analysis
Cognition and Neurosciences
(Basic behavioral processes;
Experimental analysis of behavior)

M

D

4/4

5. UFMG

Psychology

Human Development
(Early language development)

M

D

5/5

Institution

1. UFSCar

2.a. USP/SP

b. USP/Bauru

3. UFPA

6.a. UNESP/Bauru

b. UNESP/Marilia

Psychology

Speech Therapy

Development and Learning
(Learning and teaching;
Behavior and health)
Human Communication Disorders
(Bio-psycho-social bases of
human communication; Prevention.
assessment. and therapy)

CAPES

M

4

M

3

Table 6 summarizes the number of students at different levels who participated
in research projects during 2014-2015: 156 completed their projects during this
period, and 153 are currently participating in projects in progress (309 total).
During the period covered by this report, the faculty supervised the projects of 97
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Table 6. Distribution of students that participated in the INCT-ECCE’s Research Projects during
2014-2015.
LEVEL

UNIVERSITY
UFSCar

USP

UFPA

UNB

TOTAL

UNESP

UFMG

UNCISAL

COMPLETED PROJECTS
Undergraduate

17

9

21

7

2

1

8

65

Master’s

13

14

11

7

8

1

0

54

Doctoral

14

4

8

0

0

0

0

26

Postdoctoral

7

0

0

1

1

0

0

9

1

0

0

2

27

41

15

11

2

8

156

Technical Training
SUBTOTAL

1
52

ONGOING PROJECTS
Undergraduate

9

3

8

2

5

5

0

32

Master’s

13

10

15

2

8

2

0

50

Doctoral

34

12

11

5

0

0

0

62

Post-Doctoral

3

3

1

0

1

0

0

8

Technical Training

1

0

0

0

0

0

0

1

SUBTOTAL

60

28

35

9

14

7

0

153

TOTAL

112

55

76

24

25

9

8

309

Undergraduate students (65 completed; 32 underway), 104 Master Thesis (54
completed; 50 ongoig), 88 doctoral dissertations (26 completed, 62 ongoing), and
17 post-doctoral fellowships (9 completed; 8 in progress). Three students had
scholarships for technical training (supported by the INCT program). The number
of graduate students in the period covered by this report (192; 80 completed during
the period, and 112 in progress) exceeded the number estimated in the original
proposal (a flow of 80 students per year).
Figure 5 presents the cumulative number of doctoral dissertations and master’s
theses defended across the seven years of this project. The dashed lines indicate
the goals set in the INCT project: 10 dissertations (green lines) and 15 theses
(blue lines) per year. The data show a steady increasing trend. The number of
Doctoral Dissertations remained slightly above the initial goals over the years,
and the number of Master Theses was much higher than expected. At the end of
2015, the INCT-ECCE accumulated a total of 79 doctors (average = 11.3 per year)
and 148 masters (average = 21 per year). This means that, from a quantitative
point of view, the Institute achieved its objectives in the formation of high-level
human resources to deal with social and scientific problems in the field. But we
have reasons to believe that these young scientists actually acquired a reasonable
amount of relevant skills to operate successfully in workplace, be it academic or
other. Evidences come from the success they have reached in publishing their
work and especially in progressing to higher educational levels, or in finding
competitive jobs.
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Figure 8. Cumulative number of Master Theses (blue lines) and Doctoral Dissertations (green lines)
supervised by members of INCT-ECCE (2009-2015). The dashed lines represent the goals set for the
human resources formation program (10 dissertations and 15 thesis per year).

Table 7 shows the distribution of scholarships from funding agencies that
supported the students’ scientific development; 236 of the 309 (76.4%) students
listed in Table 6 had scholarships under the supervision of members of the
INCT-ECCE.
This modality of funding is essential for the permanence of students in the
laboratories and for the continuity of their engagement in research activities. Some
of the scholarships were granted to the INCT, but the advisors were responsible
for obtaining most of the resources1. The average of students was higher for
projects completed during this period (82.1%; range, 76.9-100%) than for projects
in progress (70,6%; range, 62.0-100.0%).
The participation of students is essential for the development of the scientific
program of the INCT and for the accomplishment of its goals concerning the
formation of human resources. Several undergraduate students have been
accepted to graduate programs. Master’s students have been accepted to doctoral
programs. An important indication that the INCT is accomplishing its goals in
training human resources is the hiring of young researchers that participated in
the Institute’s programs as faculty teachers in several public universities (e.g.,
Lidia M. Postalli at UFSCar; Edson M. Huziwara, Renato Bortoloti, and Viviane
V. Rico at UFMG; Paulo Delage at UEPA; Aline Costa, Andreia Schmidt, Marcelo
Benvenuti, and Miriam Mijares at USP). The Institute has also contributed to postdoctoral training of faculty members of several institutions (e.g., Roberta G. Azzi

In São Paulo, for example, an expressive proportion of these fellowships have been obtained from
FAPESP. These fellowships are awarded on the basis of quality of research project, and scientific
status of the applicant and supervisor, so the high number of fellowships awarded by FAPESP is a
particularly significant measure of competitiveness of INCT researchers and students.
1
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Table 7. Distribution of fellowships for participation in INCT-ECCE Research Projects during 2014-2015.
LEVEL (n)

FUNDING AGENCY
CNPq

CAPES

FAPESP
(SP)

FAPESPA
(PA)

TOTAL
CESMAC
(AL)

Other

COMPLETED PROJECTS
Undergraduate (65)

37

7

0

1

5

0

50 (76.9%)

Master’s (54)

5

32

9

0

0

0

46 (85.2.%)

Doctoral (26)

7

7

7

1

0

0

22 (84.6.%)

Postdoctoral (9)

3

3

2

0

0

0

8 (88.9%)

Technical Support (2)

2

0

0

0

0

0

2 (100.0%)

54

49

18

2

5

0

128 (82.1%)

Subtotal (156)

ONGOING PROJECTS
IC (32)

13

4

5

0

0

0

22 (68.8%)

MS (50)

3

21

6

1

0

0

31 (62.0%)

D (62)

8

25

11

2

0

0

46 (74.2%)

PD (8)

1

3

4

0

0

0

8 (100.0%)

AT (1)

1

0

0

0

0

0

1 (100%)

Subtotal (153)

26

53

26

3

0

0

108 (70.6%)

TOTAL (309)

80

102

41

5

5

0

236 (75.4%)

– UNICAMP; Elizeu Batista Borloti. UFES; Silvia Regina de Souza – UEL; Paulo
Prado – UNESP; Camila G. S. Gomes, FCM-MG).
The Institute’s efforts to develop human resources for research has been
compatible with the goals set for this program in terms of not only the number of
students in training, but especially due to the experience provided by the scientific
environment created by the Institute’s activities. An important aspect of this work
is the opportunity for students at different levels to work together during laboratory
routines, in meetings for discussions of ongoing work (i.e., reflections on directions
for research and significance of data), and during scientific meetings. These
practices produce a circulation of shared knowledge within the broad range of the
research issues under investigation, procedures, techniques, and problem-solving
strategies, among others, that are fundamental to the preparation of researchers
with an open and critical perspective of their research area. At least a portion of
these students will maintain symbolic functioning as the focus of their studies or
professional careers, thus attaining the Institute’s goal to develop future leadership
in the area.
The results of the program of human resources development (in connection
with the scientific program), are listed in Appendix III as Doctoral Dissertations,
Master’s Theses, and undergraduate projects supervised by members of the
Institute during the period of May 2014 to December 2015.
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Outreach: sharing
knowledge with the
external community
and with the
educational sector
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This INCT developed an innovative line of instructional procedures and materials
to promote relational learning and symbolic behavior (from simple discrimination,
to reading, writing, mathematics, music). Besides offering instructional packages
for schools, professionals and parents, INCT-ECCE has invested in promotion
of knowledge about learning processes and learning difficulties arising from
unfavorable conditions (such as neurological and sensory syndromes), or from
impoverished environments. The Institute has also been involved in intensive
dissemination of the advantages of intensive intervention with effective teaching
procedures, to improve learning of different skills in different populations, and to
prevent academic failure.
These developments are presented schematically in the next paragraphs.
TEACHING PROCEDURES FOR EARLY READING AND
REMEDIATIVE READING
● Development of assessment instruments for analysis and description of reading
abilities;
● Development of a teaching program to establish prerequisites for learning to
read;
● Development of a main curriculum (Aprendendo a ler e a escrever em pequenos
passos [Learning to Read and Write in Small Steps]), organized in modules that
are programmed for individual instruction via microcomputer, available through
Internet. Currently, three modules are being used online and a fourth module,
already developed and evaluated, is being programmed into the software
platform and will be available in early 2016.
● Adaptation of the main curriculum for individuals in disadvantage (intellectual
defictis, hearing impairment, ASD, illiterate adults);
● Development of several procedures to teach specific contents (dictation-taking,
sentence constructio);
● Production of written guides for users of the teaching Modules 1 and 2;
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● Production of video clips for diffusion of the teaching programs and for training
teachers on how to use the programs (how to access and use the teaching
programs, decision-making based on student’s performance, problem-solving).
TEACHING PROCEDURES FOR ELEMENTARY MATHEMATICS
● Production of assessment instruments for description of prerequisites for
mathematics;
● Development of several procedures to teach specific contents (the concept of
number, counting, solving addition and subtraction problems; solving fractions).
● Development of a comprehensive proposal for a curriculum to teach math.
The programs developed experimentally (contents and procedures) will
be incorporated into the implementation of the curriculum, which will be
experimentally evaluated, before it could become available for schools.
SERVICE FOR PERSONS WITH ASD (CAIS-USP AND APRENDE-UFPA):
● Initial evaluation of the repertoire of children through validated tests and
observational recordings;
● Goal setting (with parents participation) for the development and implementation
of individualized intervention plans for establishing prerequisite behaviors (sit,
attend to the name, wait, imitate, eye contact, visual tracking, etc.), and verbal
repertoire;
● Development of protocols for conducting and recording teaching sessions with
children;
● Semi-intensive and continuous direct care to children diagnosed with autism;
● Monitoring the results of the intervention (including parents evaluation)
● Training parents and caregivers of those children for conducting teaching
procedures at home;
● Development of instructional materials and procedures for parent training and
staff training;
● Production of written guides for parents;
● Production of video clips to illustrate procedures and strategies for behavioral
engineering;
● Conducting parent and staff training;
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INTERVIEWS, WORKSHOPS, COURSES OF SHORT DURATION
Members of INCT-ECCE taught many workshops on teaching basic
discriminative repertoires, shaping basic repertoires for participating in experimental
and teaching sessions, reading, mathematics, and other general teaching issues,
including a pilot experience on distance teaching of learning principles, for teachers.
Some workshops and short courses were conducted as part of the program
of scientific meetings (Sociedade Brasileira de Psicologia, Sociedade Brasileira
para o Progresso da Ciência, Associação Brasileira de Psicoterapia e Medicina
Comportamental, Academia Brasileira de Audiologia). Others were offered in school
settings, ONGs, and in University settings (e.g., the colloquia on Mathematics
offered at UFSCar; the Annual Simposium conducted by the APRENDE group
at UFPA).
Interviews for different sectors and medias: TV, radio broadcast, newspapers,
magazines, newsletters (for example, in Belem, PA, Romariz Barros presented
a statement on a special session of the City Council dedicated to the cause of
autism awareness), etc.
The broad diffusion of the procedures for promoting successful learning and
reducing school failure among schools and schoolteachers has been and will be
an important commitment of the Institute.
Publications aimed at a broader audience than the strict scientific community
in the area of the project have helped and will help in the diffusion of the results
of the scientific program of the INCT. For example, the special issue of the journal
Deficiência Intelectual, from the Fundação APAE – São Paulo, published in 2013,
addressed the themes of the Institute, behavior, cognition and learning, for an
audience of teachers and other professionals that work mostly with children with
intellectual disabilities. Verdu and Golfeto wrote a booklet for parents of children
with hearing impairment.
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RESEARCH
An external evaluation is more appropriate than the opinions of its members of
INCT, so we transcribe a brief summary of the evaluation provided by the Committee
of Assessment of the INCT Program (CGEE, 2º Seminário de Acompanhamento
e Avaliação de Projeto).
The research carried out under the INCT contribute to put Brazil on the frontier
of knowledge in this area, developing relevant and cutting edge activities, both
in the production of basic knowledge of strong interdisciplinary nature, as well
as in the production of material relevant for use in contexts of application.
[As pesquisas realizadas no âmbito do INCT contribuem para colocar o
Brasil na fronteira do conhecimento nessa área, desenvolvendo atividades
relevantes e de ponta, tanto na produção de conhecimento básico de forte
cunho interdisciplinar, como na produção de material relevante para uso em
contextos de aplicação].
That said, it is important to consider that most of the research conducted by
INCT-ECCE requires long periods of data collection and analysis. Impact of this
research also takes a long time to mature. Therefore, most of the description of
impact from previous years is still valid for the present year.
Researchers of the INCT maintained an increasing rate of publications in peerreviewed journals, as shown in Figure 1. The majority of papers were published in
well-qualified journals according to CAPES standards as shown in Figure 4. The
proportion of publicatons in international journals increased systematically in the
late years (Figures 6 and 7).
The group continued to contribute for the development of instructional materials
and programs for a broad range of repertoires relevant to symbolic functioning.
Delivery of these technologies outside the laboratory (e.g., the software platform
for delivering programs at distance to teach reading and writing and assist teachers
and parents in teaching those repertoires; see Results section, item 7A) has
increased, although much remains to be done in this regard. The reading program
has been adapted for different populations, such as individuals with intellectual
disabilities, illiterate adults, children with autism, deaf children users of LIBRAS,
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and of cochlear implants. For the latter, reading has proved to be an effective way
to improve speech intelligibility.
As mentioned before, the original work on reading acquisition published in
the Journal of Applied Behavior Analysis has been widely cited in national and
international journals, dissertations, and in theses and dissertations across the
country, and is considered a prototypical development for Equivalence Based
Instruction (EBI; e.g., the textbook by Cooper, Heron, & Heward, 2007). In Brazil,
other research groups have used the teaching methodology (e.g., at Federal
University of Santa Catarina, and the State University of Londrina) to investigate
the effects of other relevant variables. Subsequent research on the reading program
has also attracted much interest and a large number of citations in the national
and international literature.
The impact of research on reading acquisition also resulted in an international
award received by the coordinator of the INCT from the Experimental Analysis of
Human Behavior Special Interest Group, of the Associationa For Behavior Analysis
International – ABAI (Award for Distinguished Contributions to the Experimental
Analysis of Human Behavior).
ERP LAB
The Laboratory of electrophysiology has been set up at UFSCar and already
produced an article accepted in a prestigious journal (Bortoloti et al., 2014). Other
articles are being prepared for publication. Setting up this lab involved significant
technical challenges and the competencies developed by the researchers at this
phase also helped to set up another electrophysiological laboratory (at UNESP).
The main goal of this lab, used by members of INCT at Marilia and Bauru, is to
conduct electrophysiological research with neurological patients with language
disorder.
EXTENSION OF THE EQUIVALENCE WORK TO SOCIAL ATTITUDES
Previous work of researchers of the group on reversal of equivalence classes
was extended to the investigation of social attitudes and factors that influence
attitude change. Previous work with a measure of implicit cognition, the IRAP, was
also extended to the investigation of social attitudes. One of these articles (Rabelo,
Bortoloti, and Souza, 2014), published online before the publication in print, is listed
as one of the most accessed articles of the journal (The Psychological Record).
FM SYSTEMS FOR HEARING ACCESSIBILITY
The interaction among laboratories of the INCT-ECCE and disciplines focused
on the symbolic development of persons with auditory impairment and their
inclusion in the educational system has resulted in an important effort to evaluate
the technology of frequency modulation (FM) systems and the impact of their use
in resource classrooms on the academic repertoire of the targeted population.
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Coordinated by teams at UFSCar and USP- Bauru (Deisy de Souza and M. Cecilia
Bevilaqua) in collaboration with the Brazilian Association of Audiology, the project
was approved in 2011, with support from FNDE (TC 15.850: R$1.700.000.00)
and implemented in 2012. The research was conducted with 202 students (each
received a FM System for experimental evaluation) and 99 teachers from 106
schools that attained the eligibility criteria. The project was an important byproduct
of INCT-ECCE and its results provided input for the definition of a major public
policy for this population: Recent decision of the Ministry of Health (Ordinance No.
21. May 7. 2013) made the equipment available for deaf students, through the
Unified Health System (SUS).
INTERVENTION IN SCHOOLS WITH LOW PERFORMANCE IN PROVA
BRASIL
Members of the INCT (Camila Domeniconi, coordinator) proposed to the Edital
049/2012/CAPES/INEP – Programa Observatório da Educação, a project for
intervention in schools in which students are doing poorly in reading and writing.
The project has been designed to evaluate whether the teaching program already
developed, as a technology of teaching will have any effect in improving the
student’s performance in Reading. The effects will be measured with the same
instrument that identified the poor performances at the beginning (Prova Brasil,
an instrument applied to all students in elementary schools across the country).
The use of this external instrument will allow the assessment of the external
validity of the teaching programs developed by INCT-ECCE. With this grant (R$
1.401.007.00) the project provides fellowships not only for undergraduate students
and technical assistants, but also mainly for elementary school teachers who
dedicate part time to the research. This way, at the same time that contribute in
collecting data, 28 teachers are having the opportunity to learn about both the
teaching and the computational technologies required by the Project.
RESEARCH PROJECTS WITH INTERNATIONAL FUNDING
Due to their collaboration with researchers at the University of Massachusetts
Medical School, INCT researchers are also participating in two collaborative
projects funded by international agencies.
The project Translational Studies of Neurobehavioral Effects of Mercury
Exposure (O.F. Galvão – local coordinator; NIH - U.S. Dollars: $ 109.200.00)
is underway; the work involves a combination of experimental studies and the
development of procedure to assess a series of cognitive abilities with riverine
populations on the banks of the Tapajós River.
The project Optimizing Initial Communication in Children with Autism (D.G. de
Souza – local coordinator; NIH - U.S. Dollars $21.000.00) has three main targets:
(a) auditory perception, discrimination, and relational learning, (b) basic and
emergent symbol-referent mapping, and (c) intra- and cross-modal equivalence
class formation. The experimental design will contrast the performance of children
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with Autism Spectrum Disorder (ASD), individuals with Down syndrome, children
with pre-lingual deafness who are recent recipients of devices that establish
hearing capabilities (e.g., cochlear implants), and typically developing children.
Children with pre-lingual deafness also exhibit variability in acquisition of symbolic
relations, thus presenting a contrast population whose symbolic relational deficits
are attributable to sensory deprivation rather than ASDs. Data collection for this
project is accelerating. INCT researchers are mostly involved in research with
“contrast populations”, i.e., children with typical development and deaf children.
THE RESEARCH NETWORK
As also pointed out in the assessment of the Institute, it focus on a quite
defined subject matter (symbolic behavior), articulated from an integrated set of
questions dealt with from a common approach, shared by most participants in the
network, and directed by a clearly defined research methodology, which provides
interaction among team members and between these and other actors in society.
The individual commitment to the project, combined with the structural organization
(involving coordinators of research programs and site coordinators), has helped the
Institute to achieve such integration. Figure 9 depicts the interactions between the
Brazilian members of the INCT in terms of co-authorship of published production in
the first year (top panel) and over the seven years (lower panel) of this project: the
Institute initially had a network established from previous cooperation in PRONEX
program. This network grew stronger over the years. Because of this network,
all the work (research, teaching, publishing, delivering services to schools and
parents) wins a dimension that could never be achieved by individual researchers.
TRAINING: HUMAN RESOURCES
As summarized in the Results section, members of INCT-ECCE participate
in several graduate programs (see Table 5). During the term of the Institute, 148
of its students obtained a master degree, and 79 obtained a doctoral degree. Of
the masters graduated by the Institute, at least 47 (43%) are continuing graduate
studies at the PhD. level, at programs connected to the INCT or elsewhere. Three
master graduates of the INCT (M. P. de Carvalho, T. A. Ribeiro, V. A. Pereira)
have obtained very competitive international doctoral fellowships, the first two
at Universidade do Minho, Portugal, and the third at the Arkershus University,
Norway. Another master (G. B. Leugi) obtained a CAPES fellowship to pursue
doctoral studies at the University of South Australia. Of the PhDs graduated from
the Institute, at least 17 (approximately 20%) obtained post-doctoral fellowships.
Seventeen graduates or post-doctoral fellows from the Institute obtained
positions at Brazilian public universities:
1. Aline R. Costa, USP-Bauru
2. Camila Muchon de Melo, UEL
3. Daniela Ribeiro, UFAL
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Figure 9. The network of interactions among INCT-ECCE researchers. Top panel: 2009; bottom panel:
2009-2015.
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4. Edson M. Huziwara, UFMG
5. Gustavo Paiva Carvalho, UFAM
6. Lidia M. M. Postalli, UFSCar
7. Júlia Zanetti Rocca, UFMT
8. Marcelo F. Benvenuti, USP
9. Maria Clara de Freitas, UFSCar (Temporary)
10.Maria Glaucimara Pires, UFSM
11. Miguel Angelo Lessa, Universidade Regional do Cariri (URCA)
12.Miriam Mijares, USP
13.Paulo Delage, UEPA
14.Paulo Ferreira, UFGD
15.Renato Bortoloti, UFMG
16.Tony Nelson, UFMA
17.Viviane Verdu Rico, UFMG
More than 20 graduates have current positions at private institutions:
1. Adriana Cunha Cruvinel, PUC-MG
2. Ana Letícia de Moraes Nunes, UNAMA
3. André A. B.Varella, Universidade Católica Dom Bosco
4. Camila G. S. Gomes, Fac. de Ciências Médicas, MG
5. Dhayana I. Veiga, Universidade Positivo
6. Eduardo Neves Pedrosa de Cillo, Universidade Anhembi-Morumbi
7. Eliana Isabel de Moraes Hamasaki, Uninove
8. Erick Rôso Huber, Faculdade Padrão
9. Ilara dos Reis Nogueira da Cruz, Faculdade Pitágoras
10.Ingrid Schunlaus Nikolak Jacometto, ESAMAZ
11. Janaína Tauchen Quesado Filgueiras, Instituto de Ensino Superior de Brasília
(IESB)
12.Juliana Ribeiro Diniz Souza, Instituto Luterano de Ensino Superior
13.Lauro José Barata de Lima, Centro Universitário do Estado do Pará
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14.Lucas Tadeu Garcia, PUC-Poços de Caldas
15.Márcio Borges Moreira, Centro Universitário de Brasília (CEUB)
16.Mariliz Vasconcellos, Uninove
17.Paola Espósito de Moraes Almeida, PUC-SP
18.Pedro Bordini Faleiros, UNIMEP – Piracicaba
19.Saulo M. Velasco, Instituto Paradigma
20.Thaise Löhr, Faculdade Evangélica do Paraná
21.William Perez, Instituto Paradigma
Former graduate students at the INCT are now accredited as advisors in
graduate programs (Camila M. Melo – Master course in Psychology – UEL; Edson
Huziwara, Renato Bortoloti, and Viviane V. Rico - UFMG; Lidia Postalli – Master
course in Special Education at UFSCar; Marcelo Benvenutti and Miriam Mijares
– Experimental Psychology at USP; Paulo Goulart, UFPA; Saulo M. Velasco and
William Perez – Professional Master Course at Instituto Paradigma). This suggests
that the Institute is beginning to effectively fulfill its goal of forming high-level human
resources for the development of the area in the country. Along the same line, five
graduates or post-doctoral fellows of INCT-ECCE were invited to join the INCT
and are now among new members recruited from 2010 to 2013 (Edson Huziwara,
Marcelo Benvenuti, Miriam Mijares, Paulo Goulart, and Renato Bortoloti).
Finally, several other graduates obtained positions in governmental agencies
(FAB, SERPRO, SEMA-Pará; SEDEST) or in Research Institutes (two at Centro
Nacional de Primatas; one at Núcleo de Medicina Tropical).
One important gain for preparation of human resources was the implementation
of a multidisciplinary Graduate Course in Neuroscience and Behavior, at UFPA,
proposed and coordinated by members of INCT-ECCE (Olavo F. Galvão,
coordinator; Paulo Goulart, Ana Leda Brino; with the collaboration of Júlio de Rose,
from UFSCar). Recently approved by CAPES, the course consists of another
important alternative for graduating students in the north of Brazil.
During INCT-ECCE’s term, researchers also supervised at least 200 students
in undergraduate research projects (the numbers in successive years were 19,
33, 37, 25, 22, 34, 31), either as a requirement their degrees or as projects of
“scientific initiation”, sponsored or not by grant agencies. At least 40 (20%) of
these former undergraduate students have followed graduate studies in programs
connected to the INCT.
A very significant impact of the Institute is expressed in the number of
fellowships obtained from funding agencies in Brazil1. Along the Institute’s term,
Quantitative data have been reported in tables in each partial report. See Table 7, this report, for the
amount of fellowships in the last period.
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a total of 478 supervisions were concluded, 408 (85%) with fellowships; 153
supervisions are underway, 108 (70.6%) with fellowships. The total number of
students supported by fellowships (completed and underway) along the seven
years was 516: 35 for post-doctoral researchers (27 finished; 8 underway), 138
for doctoral students (72 defended; 46 underway), 169 for master students (138
defended; 31 underway), and 200 undergraduate fellowships (178 finished; 22
underway). To this number must be added at least 35 scholarships for internships
in foreign countries (approximately 25 % of all the doctoral students).
Interchange of students
The number of graduate students taking internships in international universities
has increased markedly. This is particularly true for graduate students in the state of
São Paulo, which benefit from ample support by FAPESP. This interaction certainly
produces widespread and long-term gains. Some results are already visible: Heloisa
Campos has published an article as first author in the most prestigious behavior
analytical journal (Campos, Urcuioli, and Swisher, 2014) as a result of her internship
at Purdue University. Mariéle Cortez also published an article as first author in
a prestigious journal in the field (Cortez, de Rose, & Miguel, 2014) as a result of
her internship at the California State University at Sacramento. The internship of
Lucas Garcia and Leonardo Marques at the University of Massachusetts Medical
School provided them with training in the use of research software that is benefiting
many Institute researchers. Earlier internships of former graduate students, such
as Edson Huziwara (now a researcher of the Institute), Saulo Velasco, and Antonio
Mauricio Moreno, also resulted in publications in prestigious international journals.
The relationship with international researchers fostered by these interchanges has
also resulted in increased interest of international researchers in visiting sites of
the Institute in Brazil.
Again, the external evaluation summarizes the Institute’s efforts related to the
formation of humans resources: “this Institute has a relevant and clearly interrelated
production, expressing high convergence of the activities among all members of the
teams that constitute the INCT. This convergence can also be observed in theses
and dissertations produced under INCT-ECCE. This is a production clearly linked
to the research undertaken by the Institute, which benefits from the contributions
of resources and intellectual environment created by the INCT. It is relevant to
note that the network includes several departments located in emerging institutions
in academically peripheral areas, which increases the impact of the performance
of this INCT concerning this dimension” (Committee of Assessment of the INCT
Program [CGEE. 2º Seminário de Acompanhamento e Avaliação de Projeto]).
OUTREACH: DIFFUSION OF KNOWLEDGE AND SERVICES
“This INCT developed a fundamentally innovative line of educational
procedures and materials for learning. The developed material has great
potential for replication and therefore represents a significant contribution to
addressing the problems of education in Brazil, especially in the early grades,
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and in situations of disadvantage… From a technological standpoint, the
highlight is the development of a computerized interactive model of teaching
for students in early literacy, aimed at addressing specific problems that can
not be resolved in the classroom”. (Committee of Assessment of the INCT
Program [CGEE. 2º Seminário de Acompanhamento e Avaliação de Projeto]).
The broad diffusion of the procedures for promoting successful learning and
reducing school failure among schools and schoolteachers has been and will be
an important goal of the Institute, and has had an important impact in recovering
students with difficulties in learning to read (and to speak, in certain populations
that have benefited from the Institute’s iniciatives). Progress in this direction was
significant in the previous year, but much remains to be done. We taught many
workshops on reading, mathematics, and other general teaching issues, including
a pilot experience on distance teaching of learning principles, for teachers (Lorena,
doctoral dissertation, 2015), and parent training for parents and caregivers of
children with Autism Spectrum Disorder (See the Centers for Autism, CAIS, and
APRENDE).
Following a suggestion of the assessment committee, ongoing work has been
devoted to constructing an instrument for the evaluation of the quality of the service
delivery in terms of teaching programs. We are planning to evaluate, with a group
of school agents and parents, expectations at the beginning, and perception of
results, at the end of a school year. We hope to be able to include data on that
topic in the final report of this project.
Publications aimed at a broader audience than the strict scientific community
in the area of the project have helped and will help in the diffusion of teaching
technologies and results of the scientific program of the INCT.
The book Comportamento simbólico: Bases conceituais e empíricas [Symbolic
behavior: Conceptual and empirical bases] was published (2014) in co-edition of
Cultura Academica Editora / Oficina Universitária. The publication of this book was
very significant because it summarizes previous work that is the basis of the current
project of the Institute, and is already being used as a source in graduate courses.
INCT-ECCE researchers published several books along the Institute’s term,
and a much larger number of book chapters. Some of these were academic
publications, but there were also several publications that aimed for a larger
audience. These included the book Temas Clássicos da Psicologia sob a Ótica
da Análise do Comportamento [Classical Psychological Themes according to the
Approach of Behavior Analysis], which was organized by INCT researcher Martha
Hubner and INCT doctoral student Márcio Borges Moreira and comprised chapters
written mostly by INCT’s graduate students under supervision of their supervisors.
Another relevant book was Psicologia da Criança e da Educação [Psychology
of Children and Education] by INCT member João dos Santos Carmo and the
doctoral student Priscila Gualberto. Célia Giacheti, member of the Institute, and her
colleague organized the book Perspectivas Multidisciplinares em Fonoaudiologia:
da Avaliação à Intervenção [Multidisciplinary Perspectives in Speech Pathology:
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From Assessment to Intervention] published in 2014. The book has chapters from
INCT members (Cristiana Ferrari; Célia Giacheti) and has also been an important
resource for use as a textbook in the graduate course in SpeechTherapy and
Language Disorders At UNESP-Marilia.
Among the publications attempting to reach a larger audience, the INCT
organized a special issue of the journal Deficiência Intelectual, from the Fundação
APAE. This special issue, published in 2013, addressed the themes of the
Institute, behavior, cognition and learning, for an audience of teachers and other
professionals that work mostly with children with intellectual disabilities. This was
an important collaboration with the INCT of Translational Neuroscience, leaded
by the coordinator, Dr. Esper Cavalheiro.
Besides the INCT-ECCE’s web page, several student’s initiatives using the
Internet have given visibility to INCT-ECCE and generated external impact (e.g., a
page in Facebook, administered by Natalia M. Aggio; the Behaviorist Newsletter).
The Behaviorist Newsletter, implemented in June 2014, aims to present in
brief reports and accessible language, studies in behavior analysis published in
important scientific journals in this field. The blog accumulated 33243 views until
the end of 2015. During the year 2015, specifically, there were 27 posts, and 11,463
visitors who accounted for 16241 views (the average number of viewing per visitor
was 1.42). Reportedly accesses in 2015 come from 16 different countries, and
registered more hits in Brazil (14.807), in the United States (556), Portugal (240),
Spain (55), and the UK (35), respectively.
Research and service for persons with ASD
Institute Members are involved in services to ASD in APRENDE-Belém
(Romariz S. Barros and Carlos B.A. de Souza), and CAIS-São Paulo (M. Martha
C. Hübner). Both cores were organized to conduct research, provide education
and intervention services, and train staff and parents to deal with children ASD.
Both centers have also been engaged in the dissemination to the general public,
about the characteristics of ASD and the alternatives to therapeutic and educational
interventions. Undergraduate and graduate students have been developing
research for their theses and dissertations, involving multiple aspects of ASD and
the demands that it poses on parents and educators: basic processes of children’s
learning, development and evaluation of teaching and assessment protocols,
parent and staff training, development and evaluation of the effectiveness of guides
for parents, among other topics. CAIS has been involved in productive interaction
with the University Hospital at USP and with the Department of Psychiatry, and
also with two other INCTs, those on Psiquiatria do Desenvolvimento para Infância
e Adolescência (Developmental Psychiatry for Children and Adolescents), and
Células Tronco em Doenças Genéticas Humanas (Institute of Stem-cells in Genetic
Disorders).
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Finally, at the beginning of the sixth year of the INCT, the UFSCar team
received the building funded by FINEP, which was under construction over the
past few years. The official opening occured on May, 2014, but since February it
was possible to install equipment and initiate research in three main laboratories
where INCT researchers and their students at different levels work: Laboratório
de Estudos do Comportamento Humano [Laboratory for the Study of Human
Behavior] (J. C. de Rose, D.G. de Souza, C. Domeniconi, J.S. Carmo, M.S. Gil);
Unidade de iniciação à leitura [Classrooms for Beginning Readers] (D.G. de
Souza, J.C. de Rose, C. Domeniconi); and Laboratório de Processos e Práticas
Educativas [Laboratory of Educational Processes and Practices] (D.H. Souza, and
T.M. de Rose). The building also houses two other laboratories of the Department
of Psychology and the new facilities resulted in considerable improvement in the
working conditions of researchers, students and research participants. This new
building offers the headquarters of the Institute the facility that it required from the
beginning of its operation and should enable to accelerate the pace and to increase
the amount of research projects.
Resources for the INCT-ECCE also allowed the establishment of a new
laboratory for the electrophysiological investigation of event-related potentials
(ERPs), which can detect symbolic relations. Implemented as a sector of the
Laboratory for Studies of Human Behavior (LECH-UFSCar), this new facility
has made possible to expand the scope of research on symbolic functioning.
Setting up this lab involved significant technical challenges and the competencies
developed by the researchers at this phase are now helping to set up another
electrophysiological lab. at UNESP, serving INCT researchers at Marilia and Bauru.
This lab will conduct mostly electrophysiological research with neurological patients
with language disorder. For this purpose, the necessary equipment was acquired
(approximately U$ 100.000.00) and the researchers received technical support
and some training from the equipment seller. Also, one INCT member travelled to
USA for an internship of short duration and he has, since then, shared his expertise
with the research team.
At UFPA (Escola Experimental de Primatas - Experimental School for Primates),
new facilities were built for housing the capuchin monkeys. It is expected that
the new housing considerably improve the environment of these animals, with
corresponding impact on their health and on their participation in research on
basic learning processes.
In the last years we also acquired new equipment for laboratories at UFSCar,
USP, UNESP, UNB, UNCISAL, and UFPA. New computers, cameras, and touchscreens were acquired for the laboratories at UFSCar, improving the conditions for
experimental investigations with human participants. Some resources were used in
the construction of equipment for work with dogs (unavailable commercially). The
laboratories at UNB (including the computerized reading classroom) were upgraded
with desktop and notebook computers, printers, software, and other accessories.
INCT resources were also used to furnish laboratories and to install the logical
network of the new building labs at UFSCar.
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SCIENTIFIC PRODUCTION 2014-2015
This section presents the production of INCT-ECCE - articles in scientific
journals (published, accepted and submitted), books and book chapters published
in the period covered by this report1.
The list shows a total of 134 publisehd papers, 39 in press, and 49 submitted to
publication. Additionally the Institute published three books and 30 book chapters.

PUBLISHED ARTICLES
INTERNATIONAL JOURNALS (59)
2014 (31)
Antoniazzi, M., Domeniconi, C., & Schmidt, A. (2014). Efeito da pré-exposição ao objeto
no desempenho por exclusão e na aprendizagem da relação nome-objeto [Effect of
object pre-exposure on exclusion performance and name-object relation learning]. Acta
Comportamentalia, 22, 23-36. ISSN: 01888145.
Assis, G. J. A., Motta, C. M., & Almeida-Verdu, A. C. M. (2014). Emergência de relações
condicionais com sentenças afirmativas e negativas por sobreposição de palavras
[Emergence of conditional relations with affirmative and negative sentences by
overlapping words]. Acta Comportamentalia, 22, 404-424. ISSN: 01888145.
Brino, A. L. F., Galvão, O. F., Picanço, C. R. F., Barros, R. S., Souza, C. B. A., Goulart, P.
R. K., & McIlvane, W. J. (2014). Generalized identity matching-to-sample after multipleexemplar training in capuchin monkeys. The Psychological Record, 64, 693-702. ISSN:
00332933.
Cippola, N. S., Domeniconi, C., & Machado, A. (2014). Responding by exclusion in temporal
discrimination tasks. Journal of the Experimental Analysis of Behavior, 101, 215-229.
ISSN: 00225002.
Cortez, M. D., de Rose, J. C., & Miguel, C. F. (2014). The role of correspondence training
on childrens’ self-report accuracy across tasks. The Psychological Record, 64, 393-402.
I’’SSN: 00332933.
Corvelo, T. C. O., Oliveira, E. A. F., de Parijós, A. M., de Oliveira, C. S. B., de Loiola, R. S.
P., de Araújo, A. A. K., da Costa, C. A., Silveira, L. C. L., & Pinheiro, M. C. N. (2014).
Monitoring mercury exposure in reproductive aged women inhabiting the Tapajós River
Basin, Amazon. Bulletin of Environmental Contamination and Toxicology, 93, 42-46.
ISSN: 00074861.
de Carvalho, M. P., & de Rose, J. C. (2014). Understanding racial attitudes through
the stimulus equivalence paradigm. The Psychological Record, 64, 527-536. ISSN:
00332933. DOI 10.1007/s40732-014-0049-4.
de Souza, M. F., & Schmidt, A. (2014). Responding by exclusion in Wistar rats in a
simultaneous visual discrimination task. Journal of the Experimental Analysis of Behavior,
102, 346-352. ISSN: 00225002.

The list or papers in 2014 includes 11 papers already listed in tha Annual Report #5 (published from
January-April). However, the deadline of this report was different from in previous years. In order to
make the anaylis clearer, we recalculated all the data, listing the publications for each year (2009,
2010,...), and not from May in one year, to April in the next year, as was done in previous reports.
1
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Dessen, M. A., & Souza, D. H. (2014). Theory-of-Mind development in Brazilian low-income
children. International Education Research, 2, 41-52. ISSN: 22915273.
Domeniconi, C., de Rose, J. C., & Perez, W. F. (2014). Effects of correspondence training
on self-reports of errors during a reading task. The Psychological Record, 64, 381-391.
ISSN: 00332933.
Domingues. C.E.F., Oliveira, C. M. C., Oliveira, B. V., Juste, F. S., Andrade, C. R. F., Giacheti,
C. M., Moretti-Ferreira, D., & Drayna, D. (2014). A genetic linkage study in Brazil identifies
a new locus for persistent developmental stuttering on chromosome 10. Genetics and
Molecular Research, 13, 2094-2101. ISSN: 16765680.
Finlay, B. L., Charvet, C. J., Bastille, I., Cheung, D. T., Muniz, J. A. P. C., & Silveira, L. C.
L. (2014). Scaling the primate lateral geniculate nucleus: Niche and neurodevelopment
in the regulation of magnocellular and parvocellular cell number and nucleus volume.
Journal of Comparative Neurology (1911, 522, 1839-1857.ISSN: 00219967..
Grisante, P. C., de Rose, J. C., & McIlvane, W. J. (2014). Controlling relations in stimulus
equivalence classes of preschool children and individuals with Down Syndrome. The
Psychological Record, 64, 195-208. ISSN: 00332933 . DOI 10.1007/s40732-014-0021-3.
Lindau, T., Cardoso, A., Rossi, N., & Giacheti, C. M. (2014). Anatomical changes and
audiological profile in branchio-oto-renal syndrome: A literature review. International
Archives of Otorhinolaryngology, 18, 068-076. ISSN: 18094864.
Muniz, J. A. P. C., de Athaide, L. M., Gomes, B. D., Finlay, B. L., Silveira, L. C. L. (2014).
Ganglion cell and displaced amacrine cell density distribution in the retina of the howler
monkey (Alouatta caraya). Plos One, 9, e115291. ISSN: 19326203.
Perez, W. F., & Tomanari, G. Y. (2014). Indução de controles por seleção e por rejeição
em tarefas de emparelhamento com o modelo: uma revisão metodológica [Induction
of stimulus control by selection and by rejection in matching-to-sample tasks: A
methodological review]. Acta Comportamentalia, 22, 227-242. ISSN: 01888145.
Perez, W. F., Endemann, P., Pessôa, C. V. B. B., & Tomanari, G. Y. (2014). Assessing
stimulus control in a discrimination task with compound stimuli: Evaluating testing
procedures and tracking eye fixations. The Psychological Record, 65, 83-88. ISSN:
00332933.
Rabelo, L. Z., Bortoloti, R., & Souza, D. H. (2014). Dolls are for girls and not for boys:
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SOFTWARE
Orlando, A. F., Teixeira, C. A. C., de Souza, D. G., de Rose, J. C., & Bella, R. (2015).
GEIC-LECH 0.21 – Gerenciador de ensino individualizado por computador (GEIC)
[Manager for computerized, individualized teaching]. Registrado no INPI - Instituto
Nacional da Propriedade Industrial. Register #BR512015000217-1.
This is amulti-platform software for development of educational programs and research
procedures, online application, management of students and teams, and data analysis.
It was developed especially for the projects on reading acquisition, and was iniatially
funded by FAPESP (Tidia-AE Program).
The software was initially developed in 2008 and has been systematically improved across
the years; in the period covered by this report, it evolved from version 0.12 to 0.21. Later
developments include the possibility of presenting reading trials in the format of a book
page, an improved data analysis system, and the possibility of using videoclips as stimuli,
among other improvements in speed, usability, friendliness, and security.
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1

NQ

International (59 – 44%)

International Education Research

1

NQ

Journal of Vision

1

NQ

59 (44%)

TOTAL
Brazilian Journals (56%)

114

BOLEMA: Boletim de Educação Matemática

1

A1

Estudos de Psicologia

2

A1

Paidéia

3

A1

Psicologia: Reflexão e Crítica

9

A1

Psicologia: Teoria e Pesquisa

1

A1

Avaliação Psicológica

1

A2

Estudos e Pesquisas em Psicologia

1

A2

Psico

1

A2

Psychology & Neuroscience

8

A2
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JOURNALS

F

QUALIS

Revista Brasileira de Educação Especial

1

A2

Revista Brasileira de Orientação Profissional

1

A2

Revista Brasileira de Psicologia Escolar e Educacional

1

A2

Temas em Psicologia

5

A2

Audiology - Communication Research

3

B1

Boletim de Psicologia

2

B1

Brazilian Journal of Otorhinolaryngology

1

B1

CoDAS

7

B1

Interação em Psicologia

3

B1

Psicologia da Educação

1

B1

Psicologia em Revista

1

B1

Revista Brasileira de Terapia Comportamental e Cognitiva

3

B1

Revista CEFAC

8

B1

CES Revista Psicologia

1

B2

Arquivos Brasileiros de Oftalmologia

2

B3

Revista Brasileira de Análise do Comportamento

2

B3

Revista de Logopedia, Foniatría y Audiología

1

B3

Revista Brasileira de Psicologia

1

B5

Perspectivas em Análise do Comportamento

4

NQ

TOTAL
GRAND TOTAL

75 (56%)
134
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Appendix III
Dissertations, theses, and
undergraduate research
projects (2014-2015)
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THE ACADEMIC PROGRAM: HUMAN RESOURCES DEVELOPMENT
(2014 - 2015)
This section presents the students supervised by members of the Institute
and the research projects in which they participated. The list begins with the
completed research in the period (post-doctoral projects, doctoral dissertations,
master theses, undergraduate research, and fellowships for technical support). A
second list presents ongoing projects.

CONCLUDED RESEARCH
POST-DOCTORAL RESEARCH (9)
Scholarships: CNPQ: 03; CAPES: 03; FAPESP: 02
2014 (3)
André Augusto Borges Varella (D. G. de Souza). Efeitos do estabelecimento de repertórios
conceituais “maior que” e “menor que” na emergência de relações ordinais em
indivíduos com autismo [Effects of establishing conceptual repertoires of bigger-than and
smaller-than on the emergence of ordinal relations in individuals with autism]. UFSCar.
FAPESP. 2014.
Antonio Mauricio Moreno (D. G. de Souza). Relações entre aprendizagem operante e
síntese de proteínas cerebrais em abelhas (Melipona quadrifasciata) [Relations between
operant behavior and proteomic analysis in bees (Melipona quadrifasciata)]. UFSCar.
FAPESP. 2013-2014.
Renato Bortoloti. (A. C. M. Almeida-Verdu). Investigação de condições que afetam o grau
de relacionamento de estímulos equivalentes por meio de potenciais relacionados ao
evento [Investigation of conditions that affect the degree of relatedness of equivalent
stimuli through event-related potentials]. UNESP/Bauru. CAPES. 2014.

2015 (6)
Camila Graciela Santos Gomes (D. G. de Souza). Efeitos da capacitação de cuidadores para
a intervenção comportamental intensiva no desenvolvimento de crianças com autismo
[Effects of caregivers’ training for intensive behavioral intervention on the development
of children with autism]. UFSCar. 2013-2015.
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Dhayana Inthamoussu Veiga (D. G. de Souza). Avaliação de um sistema de pontos sobre
a manutenção do comportamento em tarefas de leitura [Evaluation of a points system
on the maintenance of behavior in reading tasks]. UFSCar. CAPES. 2015.
Debora Corrêa Lima (J. C. de Rose). Avaliação e aperfeiçoamento de programas
computadorizados de ensino de habilidades de leitura e escrita [Evaluation and
improvement of computerized programs for teaching reading and writing skills]. UFSCar.
CNPq. 2015.
Maria Clara de Freitas (J. C. de Rose). Avaliação e aperfeiçoamento de programas
computadorizados de ensino de habilidades de leitura e escrita [Evaluation and
improvement of computerized programs for teaching reading and writing skills]. UFSCar.
CNPq. 2014.
Paula Natalino (E. S. Hanna). Ensino de rudimentos de leitura musical de acordo com o
paradigma de equivalência de estímulos [Teaching rudimentary musical reading based
on the Stimulus Equivalence Paradigm]. UnB. CAPES. 2014-2015.
Raquel Melo Golfeto (D. G. de Souza). Tecnologia comportamental para a reabilitação
auditiva de indivíduos com deficiência auditiva pré-lingual [Behavioral technology for
rehabilitation of individuals with pre-lingual hearing loss]. UFSCar. CNPq. 2011-2015.

DOCTORAL DISSERTATIONS
Scholarships: CNPQ: 07; CAPES: 07; FAPESP: 07; FAPESPA: 01
2015 (12)
Angela Bernardo de Lorena (J. C. de Rose). Curso à distância de análise do comportamento
para professores em formação [Distance course of behavior analysis for teachers in
training]. Tese (Doutorado em Psicologia). UFSCar. CAPES. 2015.
Flávia Teresa Neves Silva Bacelar (C. B. A. Souza). Uma análise sobre a relação funcional
entre os estímulos condicionais sociais e os repertórios de atenção conjunta, tato e
mando em crianças com autismo [An analysis of the functional relation between social
conditional stimuli and repertoires of joint attention, tact and mand in autistic children].
Tese (Doutorado em Teoria e Pesquisa do Comportamento). UFPA. FAPESPA. 2015.
Hernando Borges Neves Filho (M. G. Mijares). Variáveis definidoras da resolução de
problemas do tipo insight [Defining variables of insight problem solving]. Tese (Doutorado
em Psicologia Experimental). USP. CNPq. 2015.
Isabela Zaine (C. Domeniconi). Estabelecimento de discriminações simples emergentes
em cães (canis familiaris) por meio de relações indiretas a consequências diferenciais
[Establishing emergent simple discriminations in dogs (Canis familiaris) through indirect
relations to differential consequences].Tese (Doutorado em Psicologia). UFSCar.
FAPESP. 2015.
Jussara de Fátima Pascualon (P. W. Schelini). Escala de metacognição: Evidências de
validade, precisão e estabelecimento de normas [Metacognition scale: Evidence of
validity, precision and norm establishment]. Tese (Doutorado em Psicologia). UFSCar.
FAPESP. 2015.
Katarina Kataoka Dias (R. S. Barros). Relações de equivalência e expansão de repertórios
verbais em crianças com diagnóstico de autismo [Equivalence relations and expansion
of verbal repertoire in children diagnosed with autism]. Tese (Doutorado em Teoria e
Pesquisa do Comportamento). UFPA. CAPES. 2015.
Laura Zamot Rabelo (J. C. de Rose). Uma análise comportamental da inteligência:
possibilidades de intervenção e diálogos com a psicometria [A behavioral analysis
of intelligence: Possibilities of intervention and dialogues with psychometry]. Tese
(Doutorado em Psicologia). UFSCar. FAPESP. 2015.
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Lidianne Lins de Queiroz (R. S. Barros). Relações condicionais e testes da propriedade de
simetria em macacos-prego: procedimento de emparelhamento sucessivo [Conditional
relations and symmetry tests in capuchin monkeys: Sucessive matching procedure]. Tese
(Doutorado em Teoria e Pesquisa do Comportamento). UFPA. CNPq. 2015.
Lucas Tadeu Garcia (D. G. de Souza). Aprendizagem relacional em indivíduos surdos prélinguais: exclusão, equivalência de estímulos e superseletividade [Relational learning
in prelingual individuals with auditory impairment: exclusion, stimulus equivalence and
overselectivity]. Tese (Doutorado em Psicologia). UFSCar. FAPESP. 2015.
Pebertli Nils Alho Barata (M. Ribeiro Filho). Framework para criação de laboratórios virtuais:
diminuindo a lacuna entre teoria e prática em engenharia elétrica [Framework for
creating virtual laboratories: reducing the gap between theory and practice in electrical
engineering]. Tese (Doutorado em Engenharia Elétrica). UFPA. CNPq. 2015.
Priscila Benitez (C. Domeniconi). Ampliação das atividades de um software de leitura
e escrita para aprendizes com deficiência intelectual [Expanding reading and writing
software activities for students with intelectual disabilities]. Tese (Doutorado em
psicologia). UFSCar. FAPESP. 2015.
Solange Cordeiro Calcagno (D. G. de Souza/Romariz S. Barros). Ensino de leitura e escrita
a adultos analfabetos: uma análise de participação, acertos e erros [Teaching reading
and writing to illiterate adults: an analysis of participation, correct responses and errors].
Tese (Doutorado em Psicologia). UFSCar. CAPES. 2015.

2014 (3+11 = 14)
A. Included in Annual Report #5 (3 – See note on data re-analyis)
Debora Corrêa Lima (C. M. Martinez / D.G. de Souza - Co). Desempenho em vocabulário,
leitura e escrita: prematuridade tardia como fator associado [Performance in vocabulary,
reading and writing: Late preterm birth as an associated factor]. Tese (Doutorado em
Educação Especial). UFSCar. CNPq. 2014.
Marilu Michelly Cruz de Borba. (R. S. Barros). Intervenção ao autismo via ensino de
cuidadores [Intervention on autism via caregivers’ training]. Tese (Doutorado em Teoria
e Pesquisa do Comportamento). UFPA. 2014.
Miguel Angelo Monteiro Lessa (O. F. Galvão). Bem-estar de macacos-prego no cativeiro:
engenharia comportamental no enriquecimento ambiental e análise da dinâmica espacial
[Welfare of capuchin monkeys in captivity: Behavioral engineering in environmental
enrichment and analysis of spatial dynamics]. Tese (Doutorado em Psicologia [Teoria e
Pesquisa do Comportamento]). UFPA. CAPES. 2014.

B. Not included in Annual Report # 5 (11)
Aline de Corrêa de Carvalho (L. C. L. Silveira). Importância do eletroretinograma multifocal
(MFERG) como técnica de avaliação precoce de perdas visuais relacionadas às doenças
tropicais [Importance of multifocal electroretinography (MFERG) as a technique for early
assessment of visual loss related to tropical diseases]. Tese (Doutorado em Doenças
Tropicais). UFPA. CNPq. 2014.
Alvaro Arturo Clavijo Alvarez (G. Y. Tomanari). O papel de aspectos do ambiente não
correlacionados com consequências no estabelecimento de controle de estímulos em
tarefas de discriminação visual [The role of aspects of the enviroment uncorrelated
with the consequences in the establishment of stimulus control in visual discrimination
tasks]. Tese (Doutorado em Psicologia (Psicologia Experimental). USP. CAPES. 2014.
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Andréa do Socorro Campos de Araújo Sousa (L. C. L. Silveira). Alterações histopatológicas
de células renais de macacos prego, Cebus apella (Linnaeus, 1758) após exposição
crônica a baixas doses de metilmercúrio [Histopathological alterations of renal cells of
capuchin monkeys, Cebus apella (Linnaeus, 1758) after chronic exposure to low doses
of methylmercury]. Tese (Doutorado em Neurociências e Biologia Celular). UFPA. 2014.
Christiana Gonçalves Meira de Almeida (M. S. C. A. Gil). Novos repertórios verbais em
crianças pequenas: ouvinte, falante e classes de estímulos equivalentes [New verbal
repertoire in young children: listener, speaker and stimulus equivalence classes]. Tese
(Doutorado em Psicologia). UFSCar. CAPES. 2014.
Dhayana Inthamoussu Veiga (D. G. de Souza). Aprendizagem e engajamento como
função de consequências para o desempeno de crianças em um programa de ensino
individualizado de leitura [Learning and involvement as a function of consequences for
the performance of children in an individualized teaching program for reading]. Tese
(Doutorado em Psicologia). UFSCar. CNPq. 2014.
Fernanda Augustini Pezzato (M. G. Mijares). Envolvimento das vias serotonérgicas na
etiologia dos sintomas autistas: avaliação em ratos com lesão eletrolítica do núcleo
mediano da rafe [Involvement of serotonergic pathways in the etiology of autism
symptoms: evaluation in rats with electrolytic lesion of the median raphe nucleus]. Tese
(Doutorado em Psicologia Experimental). USP. CAPES. 2014.
Jane Coelho Danuello (C. M. Giacheti). Análise de domínio da fonoaudiologia no Brasil:
um estudo da produção científica dos docentes dos programas de pós-graduação
[Domain analysis of speech pathology in Brazil: a study on the scientific production of
faculty in graduate programs]. Tese (Doutorado em Ciências da Informação). UNESP/
Marília. 2014.
Leonardo Brandão Marques (D. G. de Souza). Variáveis motivacionais no ensino de leitura: o
jogo como recurso complementar [Motivational variables in teaching how to read: games
as complementary resources]. Tese (Doutorado em Psicologia). UFSCar. FAPESP. 2014.
Natalia Maria Ággio (J. C. de Rose). Investigação sobre o estabelecimento de “falsas
memórias” por meio do paradigma de equivalência de estímulos [Investigation on
creating “false memories” using the stimulus equivalence paradigm]. Tese (Doutorado
em Psicologia). UFSCar. FAPESP. 2014.
Paulo Sérgio Dillon Soares Filho (R. S. Barros/ G. Y. Tomanari). Efeitos de diferentes
contingências de reforço no estabelecimento de discriminações condicionais e na
formação de classes de estímulos equivalentes [Effects of different reinforcement
contingencies for establishing conditional discriminations and forming stimulus
equivalence classes]. Tese (Doutorado em Psicologia (Psicologia Experimental). USP.
CNPq. 2014.
Regiane de Souza Quinteiro (D. G. de Souza). Aquisição de discriminações auditivotáteis e emergência de leitura recombinativa em Braille [Acquisition of auditory-tactile
discrimination and emergence of recombinative reading in Braille]. Tese (Doutorado em
Psicologia). UFSCar. 2014.

MASTERS THESES
Scholarships: CNPQ: 05; CAPES: 32; FAPESP: 09
2015 (24)
Adriano Alves Barboza (R. S. Barros). Efeitos de videomodelação instrucional sobre
o desempenho de cuidadores na aplicação de programas de ensino a crianças
diagnosticadas com autismo [Effects of instructional video modeling on performance
of caregivers on teaching programs for children diagnosed with autism]. Dissertação
(Mestrado em Teoria e Pesquisa do Comportamento). UFPA. CNPq. 2015.
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Alana Cristine Durelli Brunini Malerbo (A. Schmidt). Aprendizagem de adjetivos por exclusão
em procedimento de contraste, por crianças de desenvolvimento típico e atípico [Learning
adjectives by exclusion using a contrast procedure, by children with typical and atypical
development]. Dissertação (Mestrado em Psicobiologia). USP. FAPESP. 2015.
Aline Melina Vaz (A. Schmidt). Leitura compartilhada de histórias e a aprendizagem
incidental de vocabulário [Shared-reading of stories and incidental vocabular learning].
Dissertação (Mestrado em Psicobiologia). USP. CAPES. 2015.
Álvaro Júnior Melo Silva (R. S. Barros). Aplicação de tentativas discretas por cuidadores
para o ensino de habilidades verbais a crianças diagnosticadas com autismo [Caregivers’
application of discrete trials to teach verbal skills to children diagnosed with autism].
Dissertação (Mestrado em Teoria e Pesquisa do Comportamento). UFPA. CNPq. 2015.
Ana Carolina Cabral Carneiro (C. B. A. Souza). Avaliando o uso de reforçamento em um
procedimento de correção no ensino de tato para crianças com autismo [Evaluating
use of reinforcement in a correction procedure for teaching tact to autistic children].
Dissertação (Mestrado em Teoria e Pesquisa do Comportamento). UFPA. CAPES. 2015.
Analu da Costa Tenório (A. L. F. Brino). Ensino de múltiplos exemplares e manutenção de
repertório emergente de construção de sentenças sob controle condicional [Teaching
multiple exemplars and maintaining emergent sentence construction repertoire under
conditional control]. Dissertação (Mestrado em Teoria e Pesquisa do Comportamento).
UFPA. CAPES. 2015.
Bárbara Trevisan Guerra (A. C. M. Almeida-Verdu). Ensino de operantes verbais e
requisitos para ensino por tentativas discretas em crianças com transtorno do espectro
autista (TEA) [Teaching verbal operants and requisites for teaching by discrete trials in
children with autism spectrum disorder (ASD)]. Dissertação (Mestrado em Psicologia
do Desenvolvimento e Aprendizagem). UNESP/Bauru. FAPESP. 2015.
Carolina Coury Silveira (C. Domeniconi). Desenvolvendo habilidades pré-requisito para
aquisição de leitura por crianças com desenvolvimento típico: construindo parceria
entre escola e Universidade [Developing prerequisite skills for acquisition of reading by
children with typical development]. Dissertação (Mestrado em em Psicologia). UFSCar.
CAPES. 2015.
Claudia Bentim (C. Giacheti). Elaboração e validação de instrumentos de avaliação
em disfagia orofaríngea na paralisia cerebral [Elaborating and validating evaluation
instruments of oropharyngeal dysphagia in cerebral palsy]. Dissertação (Mestrado em
Fonoaudiologia). UNESP/Marília. 2015.
Emille Mayara Scarabello (A. L. M. Moret). Desempenho de crianças pré-escolares,
usuárias de implante coclear quanto ao desenvolvimento global, habilidades sociais e
linguagem [Performance of preschool children with cochlear implants regarding global
development, social skills and language]. Dissertação (Mestrado em Fonoaudiologia).
FOB/USP. CAPES. 2015.
Izabel Cristina da Silva Brasiliense (C. B. A. Souza). Aprendizagem observacional
em crianças com autismo: efeitos do ensino de respostas de monitoramento via
videomodelação [Observational learning in autistic children: effects of teaching monitoring
responses using videomodeling]. Dissertação (Mestrado em Teoria e Pesquisa do
Comportamento). UFPA. CAPES. 2015.
Jenifer Léda Muniz Moreira (R. S. Barros). Efeitos de pareamentos estímulo-estímulo
sobre preferência por vozes e faces em crianças diagnosticadas com autismo [Effects
of stimulus-stimulus pairing over preference for voices and faces in children diagnosed
with autism]. Dissertação (Mestrado em Teoria e Pesquisa do Comportamento). UFPA.
CAPES. 2015.
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Luciana Degrande Rique (A. C. M Almeida-Verdu). Ampliação de repertório verbal (de
palavras a sentenças) em crianças usuárias de implante coclear [Extending verbal
repertoire (words and sentences) of children with cochlear implants]. Dissertação
(Mestrado em Psicologia do Desenvolvimento e Aprendizagem). UNESP/Bauru. CAPES.
2015.
Luciene Afonso Ferreira (R. S. Barros). Ensino conceitual em aba e treino de ensino por
tentativas discretas para cuidadores de crianças com autismo [Conceptual aba teaching
and training caretakers of autistic children in teaching by discrete trials]. Dissertação
(Mestrado em Teoria e Pesquisa do Comportamento). UFPA. 2015.
Marina Castana Fenner (D. G. Souza / E. M. Huziwara). Aprendizagem condicional e
responder por exclusão em cães domésticos [Conditional learning and responding by
exclusion in domestic dogs]. Dissertação (Mestrado em Psicologia). UFSCar. FAPESP.
2015.
Marlon Alexandre de Oliveira (J. C. de Rose). O autorrelato de crianças expostas a
contingências de competição e cooperação em atividades computadorizadas [Self-report
of children exposed to competition and cooperation contingencies in computer activities].
Dissertação (Mestrado em Psicologia). UFSCar. FAPESP. 2015.
Matheus Felipe de Souza (A. Schmidt). Responder por exclusão e aprendizagem a partir
de uma linha de base ampliada de discriminações simples em ratos Wistar [Responding
by exclusion and learning with an expanded baseline of simple discriminations in Wistar
rats]. Dissertação (Mestrado em Psicobiologia). USP. CAPES. 2015.
Nicolas Carsten Rossger (G. Y. Tomanari). Em busca de metodologias experimentais
para análise do comportamento de Saguis (Callithrix jacchus) [Searching experimental
methodologies for the behavioral analysis of the marmoset (Callithrix jacchus)].
Dissertação (Mestrado em Psicologia Experimental). USP. CAPES. 2015.
Patrícia Caroline Madeira Monteiro (R. S. Barros). Emergência de relações auditivovisuais via formação de classes de equivalência com crianças diagnosticadas com
autismo [Emergence of auditory-visual relations via formation of equivalence classes
in children diagnosed with autism]. Dissertação (Mestrado em Teoria e Pesquisa do
Comportamento). UFPA. CAPES. 2015.
Patrícia Domingues Campos (A. L. M. Moret). Desempenho acadêmico de crianças e
adolescentes usuárias de implante coclear [Academic performance of adolescentes
and children with cochlear implants]. Dissertação (Mestrado em em Fonoaudiologia),
FOB/USP. 2015.
Pedro Augusto dos Anjos Cabral (M. F. L. Benvenuti). Efeitos da concorrência entre
duas práticas sociais consequenciadas em esquemas de razão sobre a alocação
da organização social de um grupo em uma microcultura de laboratório [Effects of
concurrence between two social practices under diferent ratio schedules on allocation
of the social organization of a group in a laboratory microculture]. Dissertação (Mestrado
em Psicologia Experimental). USP. CNPq. 2015.
Renata Penna Borges Nunes Cambraia (E. S. Hanna). Efeito do ensino de golpes e
sequências de golpes de Taekwondo sobre luta simulada [Effect of teaching single and
sequences of Taekwondo strikes on simulated sparring]. Dissertação (Mestrado em
Ciências do Comportamento). UnB. CAPES. 2015.
Táhcita Medarado Mizael (J. C. de Rose). Estabelecimento de classes de estímulos
equivalentes com estímulos significativos: Investigando a atitude racial preconceituosa
[Establishing equivalent stimulus classes with significant stimuli: Investigating prejudiced
racial attitudes]. Dissertação (Mestrado em Psicologia). UFSCar. CAPES. 2015.
Vanessa Ayres Pereira (D. G. de Souza). Inclusão de objetos em classes de equivalência
entre fotos por pré-escolares [Inclusion of objects in equivalence classes among photos
of preschoolers]. Dissertação (Mestrado em Psicologia). UFSCar. CAPES. 2015.
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2014 (28)
A. Included in the Annual Report #5 (14 – see note on data reanalysis)
Ailton Barcelos da Costa (M.S.C.A GIL). Estímulos táteis e auditivos no ensino de frações
a crianças cegas [Tactile and auditory stimuli in teaching ratios to blind children].
Dissertação (Mestrado em Educação Especial). UFSCar. CAPES. Mar/2014.
Denise Bachega (J. S. Carmo). Uma leitura comportamental sobre o Método Paulo Freire
de alfabetização: convite ao diálogo entre analistas do comportamento e educadores
freireanos [A behavioral perspective on Paulo Freire’s method of literacy: Invitation to
a dialogue between behavior analysts and Freirean educators]. Dissertação (Mestrado
em Psicologia). UFSCar. CAPES. Mar/2014.
Diego Felipe Silveira Seabra (J. S. Carmo). Relações de equivalência entre elementos
de funções do primeiro grau por alunos do ensino fundamental [Equivalence relations
between elements of first degree functions in elementary school students]. Dissertação
(Mestrado em Psicologia). UFSCar. CAPES. Mar/2014.
Edson Luiz Nascimento dos Santos (C. B. A. Souza). Integração dos repertórios de falante
e ouvinte (naming) com crianças autistas: efeitos do ensino com objetos e figuras
[Integrating speaking and listening repertories (naming) in autistic children: Effects of
teaching with objects and pictures]. Dissertação (Mestrado em Psicologia [Teoria e
Pesquisa do Comportamento]). UFPA. CNPq. 2014.
Eugênia Andréa Leão Santos (R. S. Barros). Formação de classes de equivalência via
consequências específicas em crianças com autismo [The formation of equivalence
classes via specific consequences in autistic children]. Dissertação (Mestrado em
Psicologia [Teoria e Pesquisa do Comportamento]). UFPA. CAPES. 2014.
Felipe Pereira Gomes (M. M. C. Hübner). Efeitos da manipulação de autoclíticos em histórias
sobre o comportamento não verbal de crianças, [Effects of manipulating autoclitics
in stories on non-verbal behavior of children]. Dissertação (Mestrado em Psicologia
Experimental). USP. CAPES. 2015
Florença Lucia Coelho Justino (P. W. Schelini). Efeito da vitimização sobre o pensamento
contrafactual [Effects of victimization on counterfactual thinking]. Dissertação (Mestrado
em Psicologia). UFSCar. FAPESP. 2014.
Glaucy Oliveira Costa (C. B. A. de Souza). Ensino de linguagem receptiva para crianças
com autismo: comparando dois procedimentos [Teaching receptive language to children
with autism: Comparing two procedures]. Dissertação (Mestrado em Psicologia). UFPA.
CNPq. 2014.
Giulia Ganthous (C. M. Giacheti). Caracterização da narrativa oral de histórias de
indivíduos com Transtorno do Espectro Alcoólico Fetal [Characterization of the oral
storytelling of individuals with Fetal Alcohol Spectrum Disorder]. Dissertação (Mestrado
em Fonoaudiologia). UNESP/Marilia. FAPESP. 2014.
Izabela Bandeira de Melo (E. M. Huziwara). Ensino de relações auditivo-visuais para
crianças a partir do responder por exclusão e do fading out [Teaching auditory-visual
relations to children using responding by exclusion and fading out]. Dissertação (Mestrado
em Psicologia). UFMG. 2015.
Jonathan Melo de Oliveira (E. S. Hanna). Mudanças no treino discriminative de
pseudopalavras e seus efeitos sobre a observação dos estímulos e o controle pelas
letras [Changes in the discriminative training of pseudowords and their effect on the
observation of the stimuli and on the control by letters]. Dissertação (Mestrado em
Ciências do Comportamento). UNB. CAPES/REUNI. 2014.
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Leylanne Martins Ribeiro de Souza (M. S. C. A. Gil). Ensino de discriminações condicionais
para bebês por meio do responder por exclusão [Teaching conditional discriminations
to infants via exclusion responding]. Dissertação (Mestrado em Psicologia). UFSCar.
CAPES. Mar/2014.
Mayra Lais de Carvalho Gomes (C. Domeniconi). Ensino de leitura a indivíduos com atraso
no desenvolvimento comparando procedimentos de discriminação simples e condicional
[Teaching of reading to individuals with developmental delay comparing simple and
conditional discrimination procedures]. Dissertação (Mestrado em em Psicologia).
UFSCar. CAPES. Mar/2014.
Sidinei Fernando Ferreira Rolin (M. C. C. Hübner). Efeitos do comportamento verbal
metafórico sobre respostas verbais subsequentes [Effects of metaphoric verbal behavior
on subsequent verbal responses]. Dissertação (Mestrado em Psicologia Experimental).
USP. 2015.
Natália Benincasa Velludo (D. H. Souza). A criação de amigos imaginários: Um estudo
com crianças brasileiras [The creation of imaginary companions: A study with Brazilian
children]. Dissertação (Mestrado em em Psicologia). UFSCar. CAPES. Mar/2014.
Patricia Andreia Caldas (C. M. Giacheti). Caracterização das habilidades auditivas
em crianças com desnutrição [Characterization of hearing abilities in children with
malnutrition]. Dissertação (Mestrado em Fonoaudiologia). UNESP/Marilia. 2014.
Tâmara Andrade Lindau (C. M. Giacheti). Adaptação transcultural do Preschool
Language Assessment Instrument (PLAI-2) em falantes do português brasileiro com
desenvolvimento típico de linguagem [Cross-cultural adaptation of the Preschool
Language Assessment Instrument (PLAI-2) in Brazilian Portuguese speakers with typical
language development]. Dissertação (Mestrado em Fonoaudiologia). UNESP/Marilia.
FAPESP. 2014.

B. Not included in the Annual Report #5 (14)
Anderson Jonas das Neves (A. C. M. Almeida-Verdu). Compreensão e produção de
sentenças em crianças com deficiência auditiva pré-lingual usuárias de implante coclear
[Comprehension and sentence production in children with prelingual hearing deficiency
and cochlear implants]. Dissertação (Mestrado em Psicologia do Desenvolvimento e
Aprendizagem). UNESP/Bauru. FAPESP. 2014.
Andreia Bobreck (M. S. C. A. Gil). Atuação e formação profissional em estimulação
precoce: caracterização da percepção dos professores em três instituições. Dissertação
[Professional training and performance in early stimulation: characterizing teachers’
perceptions in three institutions]. (Mestrado em Educação Especial). UFSCar. CAPES.
2014.
Fábio Freire Laporte (R. M. Melo). Seguimento de instruções e repertório recombinativo:
Efeito da formação de classes de equivalência e do tipo de composição de estímulos
[Instruction following and recombinative repertoire: effect of equivalence classes
formation and the type of stimulus composition]. Dissertação (Mestrado em Ciências
do Comportamento). UnB. 2014.
Fernanda de Lourdes Antonio (A. L. M. Moret) Comunicação pré-linguística e aquisição
de linguagem em crianças com implante coclear [Prelingual communication and
language acquisition in children with cochlear implants]. Dissertação (Mestrado em em
Fonoaudiologia). FOB/USP. CAPES. 2014.
Francisco Anderson Gonçalves Carneiro (M. G. Mijares). Condições de efetividade de
controle de estímulos olfativos em ratos [Conditions for effectiveness of olfactory stimulus
control in rats]. Dissertação (Mestrado em Psicologia Experimental). USP. CAPES. 2014.
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Kelvis Rodrigo Sampaio Cruz (R. M. Melo). Efeito do tipo de tarefa de ensino na aquisição
de relações de identidade por pessoas com autismo [Effect of type of teaching task in the
acquisition of identity relations by autistic people]. Dissertação (Mestrado em Ciências
do Comportamento). UnB. CAPES. 2014.
Larissa Cristina da Silva Portela (R. M. Melo). Transferência de função e reorganização
de classes de equivalência relacionadas com diferentes biotipos [Transfer of function
and reorganization of equivalence classes related to diferente biotypes]. Dissertação
(Mestrado em Ciências do Comportamento). UnB. CAPES. 2014.
Leomário Silva Machado (D. C. Monteiro). Avaliação de desempenho de roteamento
baseado em inteligência artificial em redes de sensores sem fio [Performance evaluation
of routing based in artificial inteligence in wireless sensor networks]. Dissertação
(Mestrado em Ciência da Computação). UFPA. 2014.
Luis Antonio Lovo Martins (M. M. C. Hübner). O efeito do autoclítico qualificador “é” em
treinos de discriminação condicional e teste de equivalência de estímulos [Effect of a
qualifying autoclitic in conditional discrimination training and stimulus equivalence tests].
Dissertação (Mestrado em Psicologia Experimental). USP. CAPES. 2014.
Mariana Ducatti Almeida (A. Schmidt). Equivalência de estímulos e responder por exclusão
em idosos com e sem comprometimento cognitivo [Stimulus equivalence and responding
by exclusion in elderly persons with and without cognitive impairment]. Dissertação
(Mestrado em Psicobiologia). USP. CAPES. 2014.
Marília Santana Alves (R. M. Melo). Avaliação da topografia de controle de estímulos com o
procedimento de mancha redundante: Efeito da ordem dos testes de formação de classes
[Evaluating topography of stimulus control using the redundant spot procedure: Order
effect of class formation tests]. Dissertação (Mestrado em Ciências do Comportamento).
UnB. 2014.
Paulo Henrique Alves Lira (R. M. Melo). Classes de equivalência e repertório recombinativo:
Efeito do tipo de representação de estímulos musicais táteis com crianças sem e com
deficiência visual [Equivalence classes and recombinative repertoire: Effect of type of
representation of tactile musical stimuli in children with and without visual impairment].
Dissertação (Mestrado em Ciências do Comportamento). UnB. CAPES. 2014.
Priscila Meireles Guidugli (A. C. M. Almeida-Verdu). Efeito de ensino informatizado de leitura
e escrita sobre comportamentos externalizantes concorrentes à aprendizagem [Effect of
computerized teaching of reading and writing on externalizing behaviors concurrent to
learning]. Dissertação (Mestrado em Psicologia do Desenvolvimento e Aprendizagem).
UNESP/Bauru. FAPESP. 2014.
William Eduardo Pararroyo Serna (M. G. Mijares). Controle de estímulos adquirido por
procedimentos operantes e respondentes sobre a resposta de auto-administração de
drogas [Stimulus control acquired by operant and respondent procedures over drug
self-administration responses]. Dissertação (Mestrado em Psicologia Experimental).
USP. CAPES. 2014.

SCIENTIFIC INITIATION
Scholarships: CNPQ: 37; CAPES: 07; FAPESPA: 01; CESMAC: 05
2015 (31)
Aline Redressa (M. G. Mijares). A ocorrência de insight em ratos Wistar: um aprofundamento
voltado para repertórios ecologicamente relevantes [Insight in Wistar rats: indepth
analysis of ecologically relevant repertoires]. Graduanda em Psicologia. USP. CNPq.
2015.
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Ana Cristina da Silva Oliveira (C. S. M. Bandini). Implantação de um programa
individualizado de ensino de leitura e de escrita com um jovem com dificuldades de
aprendizagem [Implementing na individualized teaching program for reading and
writing with a young man with learning difficulties]. Graduanda em Psicologia. Centro
Universitário CESMAC. 2015.
Analinda Silva do Nascimento/Erivânia Limeira Duarte Teixeira (C. S. M. Bandini). O
método fônico na educação inclusiva de crianças com dislexia [The phonic method in
inclusive education of dyslexic children]. Graduanda em Psicologia. Centro Universitário
CESMAC. 2015.
André Abraçado Pereira (C. B. A Souza). Relações entre repertório receptivo e expressivo
em crianças com autismo que apresentam atenção conjunta [Relationship between
receptive and expressive repertoires of children with autismo that presente joint attention].
Graduando em Psicologia. UFPA. 2015.
Camila Oliveira Vieira (E. S. Hanna). Diagnóstico do repertório de leitura e intervenção
com novas tecnologias de ensino para alunos de escolas com baixos níveis na Prova
Brasil [Diagnosis of reading repertoire and intervention with new teaching technologies
for students from schools with low scores in a Brazilian large scale exam]. Graduando
em Psicologia. UnB. CAPES (Edital OBEDUC). 2015.
Celeste Chaves Barra (R. S. Barros). Videomodelação instrucional para implementação de
ensino por tentativa discreta por cuidadores de crianças diagnosticadas com autismo
[Instructional video modeling to implement teaching by discrete trials by caretakers of
children diagnosed with autism]. (Graduanda em Psicologia). UFPA. 2015.
Cesar Augusto Nascimento (M. F. Benvenuti). Procedimentos para investigação de
comportamentos de cooperação [Procedures for investigating cooperation behaviors]
(Graduando em Psicologia). USP. CNPq (cota INCT. 2015.
Daniela Mattos (E. S. Hanna). Diagnóstico do repertório de leitura e intervenção com
novas tecnologias de ensino para alunos de escolas com baixos níveis na Prova Brasil
[Diagnosis of reading repertoire and intervention with new teaching technologies for
students from schools with low scores in a Brazilian large scale exam]. Graduanda em
Psicologia. UnB. CAPES (Edital OBEDUC). 2015.
Elizabeth Albregard (M. M. C. Hübner). Elaboração de material instrucional para pais de
crianças com autismo [Elaborating instructional material for parentes of autistic children]
(Graduanda em Psicologia. USP. CNPq (cota INCT). 2015.
Elizabeth Bezerra Neves (C. B. A. Souza). Análise sobre a relação funcional entre estímulos
condicionais sociais, repertórios de atenção conjunta, tato e mando em crianças com
autismo [Analysis of the functional relation between social conditional stimuli, joint
attention repertoires, tact and mand in autistic children]. Graduanda em Psicologia.
UFPA. CNPq. 2015.
Érika Larissa de Oliveira Jiménez (A. L. F Brino). Exclusão em macacos-prego infantes
[Exclusion in infant capuchin monkey]. Graduanda em Psicologia. UFPA. FAPESPA.
Felipe Santana de Rose (D. G. de Souza). Otimização da comunicação inicial no autismo
[Optimizing initial communication in children with autism]. Graudando em Psicologia.
UFSCar. CNPq (cota INCT). 2015.
Fernanda Marques Resende (A. Schmidt). O responder por exclusão em crianças com
desenvolvimento típico da linguagem e crianças com atraso de fala [Responding by
exclusion in children with typical language development and children with late speech
development]. Graduanda em Psicologia. USP. CNPq. 2015.
Fernanda Pires Garcia (A. Schmidt). Leitura de livros e aprendizagem de relações nomeobjeto: Um estudo com crianças de 3 anos [Reading books and learning name-object
relations: A study with 3-year-old children]. Graduanda em Psicologia. USP. CNPq. 2015.
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Gottardo Celso Ferreira Dias (P. R. K. Goulart). Convergências entre as críticas
do Behaviorismo Radical e das Ciências Cognitivas modernas ao cognitivismo
computacional [Convergence between criticism from Radical Behaviorism and modern
Cognitive Sciences towards computational cognitivism]. Graduando em Psicologia.
UFPA. 2015.
Jéssica de Alcantara Lima (H. H. M. Bandini). Comparação de desempenhos de leitura
e de escrita entre crianças deficientes auditivas e ouvintes [Comparing reading and
writing performance of children with and without hearing impairment]. Graduanda em
Fonoaudiologia. UNCISAL. CNPq. 2015.
Julia Ribeiro (A. Schmidt). Aprendizagem de relações nome-objeto em bebês de 17 a 20
meses a partir do procedimento de introdução sucessiva de estímulos [Learning nameobject relations in babies between 17 and 20 months old using a procedure of successive
introduction of stimuli]. Graduanda em Psicologia. USP. CNPq. 2015.
Kalliny Chrisny Canuto Oliveira/Ludmila Rafaela Veras Ferreira (C. S. M. Bandini). A
Educação de Jovens e Adultos: motivações que levam à reinserção e permanência
do aluno na educação básica [Education of Youth and Adults: motivation that leads to
students’ reinsertion and permanence in primary education]. Graduanda em Psicologia.
Centro Universitário CESMAC. 2015.
Karen Portilho de Sá (R. S. Barros). Efeito de pareamentos estímulo-estímulo sobre
preferência por vozes e faces em crianças diagnosticadas com autismo [Effect of
stimulus-stimulus matching on preference for voices and fazes in children diagnosed
with autism]. Graduanda em Psicologia. UFPA. 2015.
Leandro Augusto de Almeida Costa (A. L. F. Brino). Efeitos da manipulação de atraso e
intervalo entre tentativas sobre a manutenção de desempenho no pareamento ao modelo
com atraso em crianças da região metropolitana de Belém e crianças de comunidades
ribeirinhas do estado do Pará [Effect of delay manipulation and intertrial interval on the
maintenance of delayed matching to sample performance in children in the city of Belem
and children from Riverside communities in the state of Para]. Graduando em Psicologia.
UFPA. Ações Afirmativas. 2015.
Letícia Melo de Paulo (A. Schmidt). Leitura compartilhada de histórias e a influência do
comportamento ecoico na aprendizagem de vocabulário de crianças de 5 anos [Sharedreading of stories and the influence of echoic behavior on vocabulary learning in 5 year
old children]. Graduanda em Psicologia. USP. CNPq (cota INCT). 2015.
Mariana Calheiros Flores (H. H. M. Bandini). Influência do nível socioeconômico sobre
as habilidades de vocabulário, leitura e memoria operacional fonológica em escolares
[Influence of socioeconomic level on vocabular, reading and phonological operational
memory skills in schoolchildren]. Graduanda em Fonoaudiologia. UNCISAL. CNPq. 2015.
Mariana Fachini Esperança (J. S. Carmo). Programação de ensino de habilidades préaritméticas por meio de tecnologia de controle de estímulos [Programing teaching of
prearithmetic skills using stimulus control technology]. Graduanda em Psicologia. UNIP.
2015.
Mayara da Silva Ferreira (D. G. de Souza). Otimização da comunicação inicial em crianças
com autismo [Optimization of initial communication of autistic children]. Graduanda em
Psicologia. UFSCar. CNPq (cota INCT). 2015
Natalia Rodrigues Biscassi (D. G. de Souza). Investigação de controle discriminativo
por elementos de um estímulo visual composto em abelhas (Melipona quadrifasciata)
[Investigation of discriminative control by elements of a compound stimulus in bees].
Graduanda em Psicologia. UFSCar. CNPq. PIBIC. 2015.
Rody Costa Oliveira (E. S. Hanna). Aplicação do Programa de Leitura a alunos com atraso
no desenvolvimento dentro do contexto escolar [Applying a reading program in students
with developmental delay in an educational context]. Graduanda em Psicologia. UnB.
CNPq (cota INCT). 2015.
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Ryan Ríguel Barbosa do Espírito Santo (O. F. Galvão). Extensão da memória de localização
em macacos-prego. [Location memory spam of capuchin monkeys]. Graduando em
Psicologia. UFPA. CNPq. 2015.
Suéllen Raquel da Silva (D.G. de Souza). Ensino de discriminações condicionais visuaisvisuais a crianças de dois a três anos [Teaching visual-visual conditional discrimination
to children between two and three years old]. Graduanda em Psicologia. UFSCar. CNPq
(cota INCT). 2015.
Thais de Souza Mascotti (A. C. M. Almeida-Verdu). Aprendizagem relacional auditivovisual em crianças com surdez prelingual, usuárias de implante coclear [Auditory-visual
relational learning in prelingually deaf children with cochlear implants]. Graduanda em
Psicologia. UNESP/Bauru. CNPq (cota INCT). 2015.
Thiago Braga Barbosa (D. G. de Souza). Avaliação do desenvolvimento de leitura
recombinativa promovida pelo Módulo 2 do currículo Aprendendo a Ler e a Escrever em
Pequenos Passos [Evaluating the development of recombinative reading promoted by
Module 2 of the Learning to Read and to Write in Small Steps curriculum]. Graduando
em Psicologia.UFSCar. CNPq (cota INCT). 2015.
Victor Otávio Nogueira Sales (C. A. C. Teixeira). Uma ferramenta computacional de apoio
à comunicação de pessoas com severas limitações motoras [A computational tool
to support communication of people with severe motor impairment]. Graduando em
Computação. UFSCar. CNPq (cota INCT). 2015.

2014 (34)
Abner Cardoso da Silva (M. Ribeiro Filho). Projeto e implementação de um jogo eletrônico
educacional sobre a arquitetura e a história de Belém [Project and implementation of
an electronic educational game on the architecture and history of the city of Belem].
Graduando em Engenharia de Computação. UFPA. CNPq. 2014.
Airton Ícaro Cantuária Gonzaga (P. R. K Goulart). Os conceitos de reforçamento intrínseco,
extrínseco, natural, artificial e automático em periódicos de análise do comportamento:
propostas de definição e limites conceituais [Concepts of intrinsic, extrinsic, natural,
artificial and automatic reinforcement in behavior analysis journals: definition proposals
and conceptual limits]. Graduando em Psicologia. UFPA. 2014.
Anália Maria Correia Ribeiro da Silva (H. H. M. Bandini). Influência da hierarquia de
complexidade dos traços distintivos do Português Brasileiro sobre um programa
informatizado de leitura e escrita [Influence of the complexity hierarchy of distinctive traits
of Brazilian Portuguese over a computer program for reading and writing]. Graduanda
em Fonoaudiologia. UNCISAL. FAPEAL. 2014.
Beatriz Francisco Barbosa (A. Schmidt). Aprendizagem de palavras após uma tentativa de
exclusão: Um estudo com objetos funcionais [Learning words after an exclusion trial: A
study with functional objects]. Graduanda em Psicologia. USP. CNPq. 2014.
Beatriz Machado Willman Saar (E. S. Hanna). Diagnóstico do repertório de leitura e
intervenção com novas tecnologias de ensino para alunos de escolas com baixos níveis
na Prova Brasil [Diagnosis of reading repertoire and intervention with new teaching
technologies for students from schools with low scores in a Brazilian large scale exam].
Graduanda em Psicologia. UnB. CAPES (Edital OBEDUC). 2014.
Belanny Barbosa Lopes (A. L. F. Brino). Aprendizagem de relações arbitrárias por exclusão
e testes de simetria e transitividade em macacos-prego (Cebus apella) [Learning arbitrary
relations by exclusion and symmetry and transitivity tests in capuchin monkeys (Cebus
apella)]. Graduanda em Psicologia. UFPA. CNPq. 2014.
Bianca Andrade de Sousa (P. W. Schelini). A relação da formação de casais com nível de
inteligência [The relation between couple formation and intelligence levels]. Graduanda
em Psicologia. UFSCar. CNPq. 2014.
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Bruna Daniele de Carvalho (H. H. M. Bandini). Aplicação de um programa de ensino de
contação de histórias para crianças surdas usuárias de aparelho auditivo [Applying
a teaching program for storytelling to deaf children with hearing aid]. Graduanda em
Fonoaudiologia. UNCISAL. FAPEAL. 2014.
Celeste Chaves Barra (R. S. Barros). Comparando dois procedimentos de ensino de
aplicação de tentativa discreta a pais em um programa de intervenção comportamental
ao autismo [Comparing two teaching procedures that apply discrete trials to parents in
an intervention program]. Graduanda em Psicologia. UFPA. CNPq. 2014.
Débora Maria dos Santos Antunes (C. S. M. Bandini). Revisão bibliográfica em análise do
comportamento sobre autismo no Brasil [Literature review of behavior analysis on autism
in Brazil]. Graduanda em Psicologia. Centro Universitário CESMAC. 2014.
Eduardo Nascimento Trindade (R. S. Barros). Desenvolvimento e aplicação de protocolos de
atendimento para aquisição de repertório verbal em crianças autistas em um programa
de treinamento parental [Developing and appylying protocols for the acquisition of verbal
repertoire of autistic children in a parental training program]. Graduando em Psicologia.
UFPA. CNPq. 2014.
Elizabeth Bezerra Neves (C. B. A. Souza). Atenção conjunta em crianças com autismo.
Graduando em Psicologia [Joint attention in autistic children]. UFPA. CNPq. 2014.
Fernanda Moisés Diaz (E. S. Hanna). Diagnóstico do repertório de leitura e intervenção
com novas tecnologias de ensino para alunos de escolas com baixos níveis na Prova
Brasil [Diagnosis of reading repertoire and intervention with new teaching technologies
for children with low scores in a Brazilian large scale exam]. Graduanda em Psicologia.
UnB. CAPES (Edital OBEDUC). 2014.
Graziela de Oliveira Souza (C. Domeniconi). Ensino de compreensão textual com uso
sistemático de reforçamento arbitrário para crianças com desenvolvimento típico
[Teaching textual comprehension using systematic arbitrary reinforcement for children
with typical development]. Graduanda em Psicologia. UFSCar. CNPq. 2014.
Isabela Sbravatti Ferrari (D. G. de Souza). Análise de erros apresentados por adultos
iletrados ao longo de um programa informatizado de ensino de leitura e escrita [Error
analysis presented by illiterate adults in a computer program for teaching to read and
write]. Graduanda em Psicologia. UFSCar. CNPq (PIBIC). 2014.
Júlio Cezar Pereira de Oliveira (P. R. K. Goulart). Testes de baixo custo para avaliação de
discriminação de cores e de acuidade visual para sujeitos não humanos e populações
não verbais [Low cost tests to evaluate and discriminate colors and visual acuity of
non-human subjects and non-verbal populations]. Graduando em Psicologia. UFPA.
CNPq. 2014.
Karen Portilho de Sá (R. S. Barros). Estabelecendo preferência por vozes e faces humanas
em crianças diagnosticadas com autismo [Establishing a preference for human voices
and faces in autistic children]. Graduanda em Psicologia. UFPA. CNPq. 2014.
Laerte Asnis (J. S. Carmo). Uso de tecnologia comportamental na superação de dificuldades
em matemática de um adolescente com Síndrome de Williams [Using behavioral
technology to surpass math difficulties of na adolescente with Williams Syndrome].
Graduando em Educação Especial. UFSCar. 2014.
Lara Umbelina de Moraes (E. S. Hanna). Diagnóstico do repertório de leitura e intervenção
com novas tecnologias de ensino para alunos de escolas com baixos níveis na Prova
Brasil [Diagnosis of reading repertoire and intervention with new teaching technologies
for students from schools with low scores in a Brazilian large scale exam]. Graduanda
em Psicologia. UnB. CAPES (Edital OBEDUC). 2014.
Larissa dos Reis Stella (M. G. Mijares). A ocorrência de insight em ratos Wistar: um
aprofundamento voltado para repertórios ecologicamente relevantes [Insight in Wistar
rats: indepth analysis of ecologically relevant repertoires]. Graduanda em Psicologia.
USP. CNPq. 2014.
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Larissa Ribeiro (E. S. Hanna). Diagnóstico do repertório de leitura e intervenção com
novas tecnologias de ensino para alunos de escolas com baixos níveis na Prova Brasil
[Diagnosis of reading repertoire and intervention with new teaching technologies for
students from schools with low scores in a Brazilian large scale exam]Graduanda em
Psicologia. UnB. CAPES (Edital OBEDUC). 2014.
Larissa Rodrigues Rosa (P. R. K. Goulart). Avaliação da visão de cores em macacos guariba
(Alouatta spp.) machos e fêmeas [Evaluating color vision of howler monkeys (Alouatta
spp.)]. Graduanda em Psicologia. UFPA. CNPq. 2014.
Leandro Augusto de Almeida Costa (A. L. F. Brino). Efeitos da manipulação de atrasos e
intervalo entre tentativas sobre o desempenho no pareamento ao modelo com atraso
por identidade. Graduando em Psicologia [Effects of delay manipulation and intertrial
interval on delayed identity matching to sample performance]. UFPA. CNPq. 2014.
Ligia Maria Pereira Scavassa (D. H. Souza). Função executiva e teoria da mente em
crianças brasileiras [Executive function and mind theory in Brazilian children]. Graduanda
em Psicologia. UFSCar. FAPESP. 2014.
Livia Gabriela Campos Balog (C. Domeniconi). Efeito de diferentes consequências
na manutenção e generalização de correspondência no autorrelato em tarefa de
leitura [Effect of different consequences on the maintenange and generalization of
correspondence in self-report in a reading task]. Graduanda em Psicologia. UFSCar.
FAPESP. 2014.
Livia Scienza (D. G. de Souza). Teste de exclusão em uma linha de base de discriminação
simples em abelhas (Melipona quadrifasciata) [Exclusion test in a simple discrimination
baseline in bees (Melipona quadrifasciata)]. Graduanda em Psicologia. UFSCar. CNPq
(PIBIC). 2014.
Luiza Ferreira de Carvalho Coutinho Gordo (D. H. Souza). Faça o que eu digo: O uso
por crianças do testemunho de informantes em seus julgamentos de confiança [Do as
I say: Children using informants’ testimony in their trust judgements]. Graduanda em
Psicologia. UFSCar. CNPq. 2014.
Maria Clara Miceli Gonçalves (P. W. Schelini). A influência da extroversão na criatividade
verbal e figural [The influence of extroversion in verbal and figural creativity]. Graduanda
em Psicologia. UFSCar. FAPESP. 2014.
Mariana Demarchi Guarda (C. Domeniconi). Diagnóstico do repertório de leitura e
intervenção com novas tecnologias de ensino para alunos de escolas com baixos níveis
na Prova Brasil [Diagnosis of reading repertoire and intervention with new teaching
technologies for students from schools with low scores in a Brazilian large scale exam].
Graduanda em Psicologia. UFSCar. CAPES (Edital OBEDUC). 2014.
Myenne Mieko Ayres Tsutusmi (P. R. K. Goulart. Desenvolvimento de jogos e análise do
comportamento: uma interface possível [Game development and behavior analysis: a
possible interface]. Graduanda em Psicologia). UFPA. 2014.
Raissa Viviani Silva (A. C. M. Almeida Verdu). Compreensão e produção oral de sentenças
de cinco termos em crianças com deficiência auditiva pré-lingual usuárias de implante
coclear [Comprehension and oral production of five-term-long sentences in children
with prelingual auditory impairment and cochlear implants]. Graduanda em Psicologia.
UNESP/Bauru. 2014.
Ryan Ríguel Barbosa do Espírito Santo (A. L. F. Brino). Correlatos neurais da
Equivalência de Estímulos: Um levantamento de estudos experimentais envolvendo
eletroencefalograma como medida neural [Neural correlates of Stimulus Equivalence: A
collection of experimental studies using the electroencephalogram as neural measures].
Graduanda em Psicologia. UFPA. 2014.
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Suianne Oliveira dos Santos Cajé (C. S. M. Bandini). Impactos dos comportamentos
acadêmicos e não acadêmicos de professores e alunos na aprendizagem de habilidades
de língua portuguesa [Impact of academic and nonacademic behavior of teachers and
students in learning portuguese language skills] . Graduanda em Psicologia. Centro
Universitário CESMAC. 2014.
Thiago Pina Soares (M. Ribeiro Filho). Projeto e implementação de um ambiente
educacional 3D WEB dos monumentos de Belém [Project and implementation of a 3D
WEB educational environment of the monuments in the city of Belem]. Graduando em
Engenharia de Computação. UFPA. CNPq. 2014.

SUPERVISONS IN PROGRESS
POST-DOCTORAL PROJECTS
Scholarships: CNPQ: 01; CAPES: 03; FAPESP: 04
2015 (8)
João Henrique de Almeida (J. C. de Rose). Análise do efeito da nodalidade em redes
relacionais derivadas de similaridade, oposição e hierarquia [Analysis of nodal effect in
relational networks derived from similarity, opposition and hierarchy]. UFSCar. FAPESP.
Início: 2015.
Liane Dahás (M. G. Mijares). Modelo animal de compulsão alimentar em Rattus norvegicus:
procedimentos operantes e farmacológicos de prevenção e tratamento [Animal model
of food compulsion in Rattus norvegicus: operant and pharmacological procedures for
prevention and treatment]. USP. CAPES. Início: 2014.
Mariele de Cássia Diniz Cortez (J. C. de Rose). Avaliação de diferentes parâmetros de
treino na transferência de significado entre estímulos equivalents [Assessment of training
parameters in transfer of meaning among equivalent stimuli]. UFSCar. FAPESP. Início:
2013.
Natalia Freitas Rossi (C. M. Giacheti). Aspectos da narrativa oral de história de
indivíduos com transtorno do neurodesenvolvimento: correlatos eletrofisiológicos
[Aspects of narrative of roal history in individuals with neurodevelopmental disorder:
Electrophysiological correlates]. Início: 2013. UNESP/Marilia. CAPES/PNPD.
Natalia Maria Aggio (J. C.de Rose). Avaliação e aperfeiçoamento de programas
computadorizados de ensino de habilidades de leitura e escrita [Evaluation and
improvement of computerized programs for teaching reading and writing skills]. UFSCar.
CNPq. Início: 2015.
Peter Endemann (G. Y. Tomanari). Análise do controle da atenção por meio de parâmetros
dos movimentos oculares em treino de reforçamento diferencial intradimensional e testes
de generalização [Analysis of attentional control using parameters from eye movements
in intradimentional differential reinforcement training and generalization tests]. USP.
FAPESP. Início: 2014.
Priscila Crespilho Grisante (G. Y. Tomanari). Efeitos de diferentes histórias de treino no
desenvolvimento dos controles por seleção e por rejeição e na emergência de relações
condicionais em humanos [Effects of different training histories on the development of
selection and rejection control and the emergence of conditional relations in humans].
USP. FAPESP. Início: 2013.
Sylvio Allan Rocha Moreira (C. B. A. Souza). Comportamento Simbólico Humano:
Representação e Comunicação Verbal e Não-Verbal [Human Symbolic Behavior:
Representation and Verbal and Non-Verbal Communication]. UFPA. CAPES. Início: 2015.
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DOCTORAL DISSERTATIONS (62)
Scholarships: CNPQ: 08; CAPES: 25; FAPESP: 11; FAPESPA: 02
Adriana Merlin (A. C. M. Almeida Verdu). Expansão de unidades sintáticas na compreensão
e produção de sentenças em crianças com deficiência auditiva pré-lingual usuárias de
implante coclear [Expanding syntactic units in sentence comprehension and production
in children with prelingual hearing impairment and cochlear implants]. Dissertação
(Mestrado em Psicologia do Desenvolvimento e Aprendizagem). UNESP/Bauru. Início:
2015.
Adriana Oliveira (E.S. Hanna). Formação de classes a partir de treino de discriminação
simples com apresentação de distratores [Class formation following simple
discrimination training with the presence of distractors]. Tese (Doutorado em Ciências
do Comportamento). UnB. Inicio: 2013.
Adriana Saavedra Moreno (G. Y. Tomanari). Avaliação de um protocolo para aferir
reforçadores alimentares em Callithrix jacchus [Evaluating a protocol to asses food
reinforcers in Callithrix jacchus]. Dissertação (Mestrado em Psicologia Experimental).
USP. CAPES. Início: 2012.
Adriano Alves Barboza (R. S. Barros). Sistema on-line de aprendizagem para aplicação
de programas de ensino: Efeitos sobre o desempenho de cuidadores e crianças
diagnosticadas com TEA [Online learning system to apply teaching programs: Effects
on performance of caretakers and children diagnosed with autism spectrum disorder].
Tese (Doutorado em Teoria e Pesquisa do Comportamento). UFPA. CNPq. Início: 2015.
Ailton Barcelos da Costa (M.S.C.A Gil). Construção de conceitos matemáticos em crianças
com deficiência visual usando o discreto e o contínuo [Construction of mathematical
concepts in children with visual impairment using discrete and continuous variables].
Tese (Doutorado em Educação Especial). UFSCar. Inicio: 2014.
Aírton Ícaro Cantuária Gonzaga (P R. K. Goulart). Conflitos, divergências e consensos:
descrição do desenvolvimento de arranjos políticos para tomadas de decisão [Conflicts,
divergences and consensus: description of the development of political arrangements
for decision making]. Dissertação (Mestrado em Neurociências e Comportamento).
UFPA. CAPES. Início: 2014.
Alcides Renato da Silva Pamplona Junior (M. Ribeiro Filho). ITV - Instruções técnicas
virtuais. [VTI- Virtual technical instructions]. Tese (Doutorado em Engenharia Elétrica).
UFPA. Início: 2011.
Alessandra Campanini Mendes (J. S. Carmo). Ansiedade à Matemática: validação de
instrumento, ampliação de achados e aplicação de estratégias de intervenção e
reversão [Math driven anxiety: validating na instrument, expanding findings and applying
intervention and reversive strategies]. Tese (Doutorado em Psicologia). UFSCar.
FAPESP. Início: 2012.
Alessandra Corne Canosa (M.S.C.A. Gil). Discriminações condicionais arbitrárias na
formação de conceitos por crianças com deficiência visual [Arbitrary conditional
discriminations in concept formation by children with visual impairment]. Tese (Doutorado
em Educação Especial). UFSCar. Início: 2013.
Alex Bacadini França (P. W. Schelini). Escala de Metacognição Sênior: evidências de
validade, precisão e normatização para a população idosa [Senior metacognition scale:
evidence of validity, accuracy and standardization for the elderly population]. Tese
(Doutorado em Psicologia). UFSCar. FAPESP. Início: 2013.
Alex de Souza Vieira (M. Ribeiro Filho). Desenvolvimento de objetos de aprendizagem
para o ambiente TVDI como proposta de exploração de novas interfaces nos cursos
de graduação da educação presencial [Developing learning objects for the TVDI
environment as a proposal to explore new interfaces of undergraduate courses in
presential education]. Tese (Doutorado em Engenharia Elétrica). UFPA. Início: 2015.
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Álvaro Júnior Melo e Silva (R. S. Barros). Estabelecimento de respostas de atenção a
faces via formação de classes de equivalência [Establishing attention responses to
faces via equivalence class formation]. Tese (Doutorado em Teoria e Pesquisa do
Comportamento). UFPA. CNPq. Início: 2015.
Ana Luiza C. Roncati (M. M. C. Hübner). Efeitos de diferentes procedimentos de correção
na aquisição e manutenção de repertórios de falante e ouvinte em crianças com
desenvolvimento atípico [Effects of diferente correction procedures in the acquisition and
maintenance of speaker and listener repertoires in children with atypical development].
Dissertação (Mestrado em Psicologia Experimental). USP. Início: 2013.
Anderson Jonas das Neves (D. G. de Souza/A.C. Almeida-Verdu). Compreensão e produção
de sentenças em crianças com deficiência auditiva pré-lingual usuárias de implante
coclear. Tese (Doutorado em Psicologia). UFSCar. CAPES. Início: 2015.
André Abraçado Pereira (C. B. A. Souza). Aprendizagem observacional em crianças com
autismo [Observational learning in children with autismo]. Dissertação (Mestrado em
Teoria e Pesquisa do Comportamento). UFPA. CNPq. Início: 2015.
André Lepesquer Cardoso (E. S. Hanna). Controle de estímulos composto e
superseletividade. Tese (Doutorado em Ciências do Comportamento). UnB. Início: 2015.
Andrea Callonere (M. M. C. Hübner). Efeitos de um programa de orientações de pais sobre
a interação pais e filhos: uma replicação sistemática de Weber [Effects of a parent
training program on parent-child interactions: A systematic replication of Weber]. Tese
(Doutorado em Psicologia Experimental). Inicio: 2012. USP. CAPES.
Angelo Augusto Silva Sampaio (M. F. Benvenuti). Complexidade na evolução cultural: efeitos
da interação entre mediação verbal e separação de produto agregado e consequência
cultural sobre a seleção por metancontingências [Complexity in cultural evolution: effects
of interaction between verbal mediation and the separation of the aggregate product
and the cultural consequence of selection by metancontingências]. Tese (Doutorado em
Psicologia Experimental). USP. CAPES. Início: 2013.
Arthur Damião Médici (J. S. Carmo). Proposta de ensino programado para planejamento
de aula por meio da análise de planejamento e execução de aula de professores de
ensino fundamental [A proposal of programmed teaching to plan lectures via a planning
and execution analysis of lectures by middle school teachers]. Dissertação (Mestrado
em Psicologia). UFSCar. FAPESP. Início: 2014.
Barbara Tegue (A. C. M. Almeida-Verdu). Estabelecimento de repertório verbal de
repetir uma palavra, rotular e solicitar um objeto em crianças com repertório restrito.
[Establishment of verbal repertoire of repeating a word, labeling and requesting an
object in children with restrict repertoire].Dissertação (Mestrado em Psicologia do
Desenvolvimento e Aprendizagem). UNESP. Início: 2013.
Bruno Diego Lima Ribeiro (O. F. Galvão). Avaliação comportamental de discriminações
que envolvem neurônios espelho [Behavioral assessment of discriminations that envolve
mirror neurons]. Dissertação (Mestrado em Neurociências e Comportamento). UFPA.
Início: 2014.
Camila Bonagamba (A. Schmidt). Procedimento de ensino de substantivos e adjetivos,
por meio de leitura compartilhada, para crianças com deficiência intelectual [Teaching
procedure for nouns and adjectives, through shared reading, for children with intelectual
disabilities]. Dissertação (Mestrado em Psicobiologia). USP. CAPES. Início: 2013.
Carla Favacho dos Santos (A. L. F. Brino). Efeitos do número de toques exigido ao modelo
sobre o desempenho de macacos-prego no pareamento ao modelo com atraso [Effect
of the requiremente of number of taps on the sample on capuchin mokeys in delayed
matching to sample]. Dissertação (Mestrado em Neurociências e Comportamento).
UFPA. Início: 2014.
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Carolina Coury Silveira (C. Domeniconi). Desenvolvimento e avaliação dos efeitos de um
programa de ensino suplementar de consciência fonológica online sobre desempenhos
em leitura [Developing and evaluating the effects of a supplementary online teaching
program for phonologic consciousness on reading performance]. Tese (Doutorado em
Psicologia). UFSCar. Início: 2015.
Cesar Antonio Alves da Rocha (J. C. de Rose). Análise do comportamento e planejamento
cultural: Utopia ou distopia? [Behavior analysis and cultural planning: Utopia or
dystopia?]. Tese (Doutorado em Psicologia). UFSCar. FAPESP. Início: 2014.
César Augusto Barth (R. S. Barros). Guia para formulação de competências: impacto sobre
a eficiência do mapeamento [A guide for creating competencies: impact on mapping
efficiency]. Dissertação (Mestrado em Teoria e Pesquisa do Comportamento). UFPA.
CAPES. Início: 2015.
Cláudia Bueno Nogueira (R. S. Barros). Desenvolvimento de habilidades fundamentais para
aplicação de programas de ensino analítico-comportamentais a crianças diagnosticadas
com autismo [Developing fundamental skills for applying behavior analysis teaching
programs to children diagnosed with autism]. Tese (Doutorado em Teoria e Pesquisa
do Comportamento). UFPA. CAPES. Início: 2015.
Diana Catalina Serrano (G. A. Y. Tomanari). Respostas de observação sob contingências
de reforçamento negativo [Observing responding under contingencies of negative
reinforcement]. Tese (Doutorado em Psicologia Experimental). USP. CNPq. Início: 2014.
Djenane Brasil da Conceição (J. C. de Rose). Ensino de leitura na análise do comportamento
e na linguística estrutural: convergências e divergências. [Teaching of reading in Behavior
Analysis and Structural Linguistics: similarities and differences]. Tese (Doutorado em
Psicologia). UFSCar. Início: 2011. UFSCar.
Edson Luiz Nascimento dos Santos (C. B. A. Souza). Uma análise da eficácia do Verbal
Behavior Milestones Assessment and Placement Program (VB-MAPP) [An analysis of
the efficacy of the Verbal Behavior Milestones Assessment and Placement Program (VBMAPP)]. Tese (Doutorado em Teoria e Pesquisa do Comportamento). UFPA. CAPES.
Eugênia Andréa Leão Santos (R. S. Barros).Treinamento em intervenção ABA ao autismo:
avaliando o efeito de vídeos didáticos [Training in ABA intervention for autismo: evaluating
the effect of didactic videos]. Tese (Doutorado em Teoria e Pesquisa do Comportamento).
UFPA. CNPq. Início: 2014.
Fabiane da Silva Pereira (O. F. Galvão / A. C. M. Almeida-Verdu CO). Avaliação de um
programa de ensino de leitura e escrita de sentenças em crianças com deficiência
auditiva pré-lingual e implante coclear [Evaluation of a program for teaching reading
and writing sentences to children with pre-lingual hearing loss and cochlear implant].
Tese (Doutorado em Teoria e Pesquisa do Comportamento). UFPA. CNPq. Início: 2013.
Fernando Del Mando Lucchesi (D. G. de Souza/ A. C. M. Almeida-Verdu CO). Leitura e
inteligibilidade da fala em crianças usuárias de implante coclear [Reading and speech
intelligibility in children using cochlear impant]. Tese (Doutorado em Psicologia). UFSCar.
FAPESP. Início: 2014.
Flávia Teresa Silva (C.B. A. de Souza). Discriminações auditivo-visuais em bebês: papel
da atenção conjunta e da aprendizagem por exclusão [Auditory-visual discriminations in
infants: The role of joint attention and learning by exclusion]. Tese (Doutorado em Teoria
e Pesquisa do Comportamento). UFPA. FAPESPA. Início: 2012.
Florença Lucia Coelho Justino (P. W. Schelini). O pensamento contrafactual de universitários
e suas relações com as funções executivas [The counterfactual thought of undergraduate
students and relations with executive functions]. Tese (Doutorado em Psicologia).
UFSCar. CAPES. Início: 2014.
Giovana Mendes Ferroni (M. S. C. A. Gil). Estratégias de atenção conjunta de crianças
com deficiência visual [Joint attention strategies of children with visual impairment]. Tese
(Doutoradao em Educação Especial). UFSCar. CAPES. Início: 2012.
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Graziele Thomasinho de Aguiar (M. S. C. A. Gil). Aquisição do comportamento verbal e
equivalência de estímulos em bebês até 24 meses: à procura de relações [Acquisition
of verbal behavior and stimulus equivalence in babies up to 24 months: searching for
relationships]. Tese (Doutorado em Psicologia). UFSCar. CAPES. Início: 2014.
Jacqueline Pimentel Tenório (D. G. de Souza). Efeitos do ensino de leitura sobre o
desenvolvimento de fala de crianças com deficiência auditiva [The effects of teaching
reading on the development of speech in hearing impaired children]. Tese (Doutorado
em Educação Especial). UFSCar. CNPq. Início: 2014.
Janaina de Fátima Castro Caneguim (J. S. Carmo). Programa de ensino de pré-requisitos
de habilidades aritméticas: planejamento, implementação e avaliação [A program to
teach prerequisites of arithmetic skills: planning, implementation and evaluation]. Tese
(Doutorado em Psicologia). UFSCar. Início: 2012.
Juliana Sarantopoulos Faccioli (P.W. Schelini). O pensamento contrafatual em estudantes
universitários com indicativos de transtornos depressivos [Counterfactual thinking in
university students with signs of depressive disorders]. Tese (Doutorado em Psicologia).
UFSCar. CAPES. Início: 2013.
Juliano Setsuo Violin Kanamota (G. Y. Tomanari). Análise de respostas de observação
oculares em contextos de discriminação e testes de generalização [Analysis of ocular
observation responses in discrimination contexts and generalization tests]. Tese
(Doutorado em Psicologia Experimental). USP. Início: 2014.
Jussara de Fátima Pascualon (P.W. Schelini). Escala de metacognição: evidências de
validade, precisão e estabelecimento de normas [Metacognition Scale: evidence of
validity, accuracy and establishing norms]. Tese (Doutorado em Psicologia). UFSCar.
FAPESP. Início: 2012.
Larissa Helena Zani Santos de Carvalho (A. C. M. Almeida-Verdu CO). Análise dos efeitos
do treinamento de habilidades sociais com professores em crianças autistas [Analysis
of the effects of training teachers social skills on the behavior ou autistic children] Tese
(Doutorado em Desenvolvimento e Aprendizagem). Início: 2013. UNESP/Bauru. CAPES.
Leylanne Martins Ribeiro de Souza (M. S. C. A. Gil). Identificação de variáveis que interferem
nos procedimentos de ensino por exclusão em bebês [Identification of variables that
interfere with teaching procedures via exclusion in infants]. Tese (Doutorado em
Psicologia). UFSCar. Início: 2014.
Lívia Ferreira Godinho Aureliano (M. M. C. Hübner). Efeitos da implementação de um
modelo de gestão comportamental em uma organização pública de ensino e atendimento
ao autism [Effects of the implementation of a model of behavioral management in a public
organization providing education and care to autism]. Tese (Doutorado em Psicologia
Experimental). USP. Início: 2013.
Luiza Costa Langsdorff (C. Domeniconi). Formação de classes de estímulos equivalentes
em cães [Equivalence class formation in dogs]. Tese (Doutorado em Psicologia). UFSCar.
FAPESP. Início: 2014.
Luiza de Moura Guimarães (J. S. Carmo). Desenvolvimento de aplicativo educativo para
ensino de indivíduos com autism [Development of an educational app for teaching
individuals with autism]. Tese (Doutorado em Psicologia). UFSCar. Início: 2014.
Luma Tiziotto Deffendi (P. W. Schelini). Conhecimento e monitoramento metacognitivo em
tarefas que envolvem criatividade [Knowledge and metacognitive monitoring in tasks that
involve creativity]. Tese (Doutorado em em Psicologia). UFSCar. CAPES. Início: 2015.
Marcelo Henrique Henklain (J. S. Carmo). A pesquisa em Psicologia e seu impacto social:
Avaliação de satisfação dos usuários [Research in Psychology and its social impact:
Evaluation of user satisfaction]. Tese (Doutorado em Psicologia). UFSCar. Início: 2015.
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Marcelo Vitor da Silveira (J. C. de Rose). Transferência de função entre estímulos
equivalentes mediada por estímulos reforçadores específicos [Transfer of function among
equivalent stimuli mediated by specific reinforcers]. Tese (Doutorado em Psicologia).
UFSCar. FAPESP. Início: 2012.
Márcia de Fátima Rabello Lovisi de Freitas (P. W. Schelini). Escala de Identificação de
Dotação e Talento: EVIDÊNCIAS de validade e precisão [Scale for Identifying Gifted and
Talented Students: EVIDENCE of validity and precision]. Tese (Doutorado em Psicologia).
UFSCar. CAPES. Início: 2012.
Marcileyde Tizzo (E. S. Hanna). Adaptação de um programa computadorizado de
ensino para instalar repertório de leitura em crianças com necessidades especiais
de ensino [Adaptation of a computerized teaching program to establish a reading
repertoire in children with special education needs]. Tese (Doutorado em Ciências do
Comportamento). UnB. CAPES. Início: 2012.
Mariana Ducatti Almeida (A. Schmidt). Estudos sobre a produção de discurso em idosos com
demência de Alzheimer na fase inicial [Studies on speech production in elderly persons
with Alzheimer in its initial phase]. Tese (Doutorado em Psicobiologia). USP. Início: 2014.
Marília Fontes de Castelo Branco (C. B. A. Souza). Desenvolvimento de um aplicativo para
avaliação de risco para atraso no desenvolvimento cognitivo por pediatras [Developing
an application for pediatricians for risk evaluation of delays in cognitive development].
Tese (Doutorado em Teoria e Pesquisa do Comportamento). FAPESPA. Início: 2015.
Mayra Laís de Carvalho Gomes (C. Domeniconi). Ensino de comportamento verbal a
crianças com autismo [Teaching verbal behavior to autistic children]. Tese (Doutorado
em Psicologia). UFSCar. CAPES. Início: 2014.
Nagi Hanna Salm Costa (H. S. Hanna). Tamanho da unidade de ensino e recombinação
em leitura musical. [Size of the teaching unit and recombination in musical reading]. Tese
(Doutorado em Ciências do Comportamento). UnB. CAPES. Início: 2012.
Natália Benincasa Velludo (D. H. Souza). Faz de conta: Desenvolvimento sociocognitivo e
atitudes parentais [Playing pretend: Sociocognitive development and parental atitudes].
Tese (Doutorado em Psicologia). UFSCar. Início: 2015..
Natália Maria Sertori (M. S. C. A. Gil). O responder por exclusão em bebês pré- termo e
baixo peso [The exclusion responding in preterm low weight babies]. Tese (Doutorado
em Educação Especial). UFSCar. Início: 2013.
Natália Santos Marques (M. F. Benvenuti). Análogos experimentais de superstições
[Experimental analogues of superstitious behavior]. Tese (Doutorado em Psicologia
Experimental). USP. CNPq. Início: 2012.
Nathalia Sabaine Cippola (C. Domeniconi). Investigações empíricas sobre reorganização de
classes formadas por regras acerca de escolha profissional por alunos do ensino médio
[Empirical investigations on reorganization of classes formed by rules on professional
choice by high school students]. Tese (Doutorado em Psicologia). UFSCar. CAPES.
Início: 2013.
Patrícia Carolina Madeira Monteiro (R. S. Barros). Relações auditivo-visuais via formação
de classes de equivalência em crianças diagnosticadas com autismo: efeitos de
pareamentos voz-reforço [Auditory, visual relations via equivalence class formation
in children diagnosed with autismo: effects of voice-reinforcement matching]. Tese
(Doutorado em Teoria e Pesquisa do Comportamento). UFPA. CAPES. Início: 2015.
Paula Hisa Parnaíba Goto (M. S. C. A. Gil). Treino de mães em habilidades sociais
educativas e o brincar cooperativo de crianças com deficiência visual [Training mothers
in educational social skills and cooperative playing of children with visual impairment].
Tese (Doutorado em Educação Especial). UFSCar. CAPES. Início: 2013.
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Robson Brino Faggiani (M. M. C. Hübner). Desenvolvimento e avaliação de um tutorial
online para ensinar ABA para pais de crianças autistas [Development and evaluation of
an online tutorial for the teaching of ABA to parents of autistic children]. Tese (Doutorado
em Psicologia Experimental). USP. CAPES. Início: 2010.
Rogério Crevelenti Fioraneli (J. S. Carmo). Reversão de significado de estímulos numéricos,
com base no paradigma de equivalência, em indivíduos com ansiedade à matemática
[Meaning reversal of numerical stimuli based on the equivalence paradigm in individuals
with Math anxiety]. Tese (Doutorado em Psicologia). UFSCar. FAPESP. Início: 2013.
Sabrina Roberta Oliveira (A. Schmidt). Equivalência de estímulos e ensino por exclusão de
verbos e substantivos para idosos com afasia de Broca e Wernicke [Stimulus equivalence
and learning by exclusion of verbs and nouns in elderly patients with Broca’s and
Wernicke’s aphasia]. Tese (Doutorado em Psicobiologia). USP. FAPESP. Início: 2013.
Silvana Lopes dos Santos (J. C. de Rose). A influência do significado da marca de produtos
alimentícios em escolhas e preferências de crianças com base no paradigma de
equivalência de estímulos [Effects of the meaning of food brands on children’s choices
and preferences based on the stimulus equivalence paradigm]. Tese (Doutorado em
Psicologia). UFSCar. Início: 2012.
Tamara de Andrade Lindau (D. G. de Souza/ C. M. Giacheti). Julgamento semântico e
correlatos eletrofisiológicos em crianças com e sem transtornos de linguagem [Semantic
judgment and electrophysiological correlates in children with language disorders and
typical language]. Tese (Doutorado em Psicologia). UFSCar. CAPES. Início: 2015.
Tatiana Evandro Monteiro Martins (R. S. Barros). Consequenciação de erros no ensino
a crianças diagnosticadas com autismo [Error consequences in teaching children
diagnosed with autism]. Tese (Doutorado Teoria e Pesquisa do Comportamento). UFPA.
CAPES. Início: 2014.
Tereza Cristina Rodrigues Villela (M. S. C. A. Gil). Interação e comunicação mãe-criança
com deficiência visual: promovendo estratégias [Interaction and communication between
mother and child with visual impairment: promoting strategies]. Tese (Doutorado em
Educação Especial). UFSCar. CAPES. Início: 2012.
Thais Ferro Nogara (M. F. L. Benvenuti). Procedimentos para o estudo de metacontingências
[Procedures for studying metacontingencies]. Tese (Doutorado em Psicologia
Experimental). USP. FAPESP. Início: 2012.
Thiago de Barros Santos (E. S. Hanna). Comportamento de observação e desenvolvimento
de controle de estímulos irrelevante [Observing behavior and developing control of
irrelevant stimuli]. Tese (Doutorado em Ciências do Comportamento). UnB. CNPq.
Início: 2012
Vanessa Luísa Destro Fidêncio (A. L. M. Moret). Verificação eletroacústica de Sistemas
de Frequência Modulada em usuários de implante coclear [Electroacoustic verification
of modulated frequency systems in cochlear implant users]. Tese (Doutorado em
Fonoaudiologia). FOB/USP. CAPES. Início: 2013.
Vera Ribeiro Novaes (C. B. A. Souza). Avaliação de procedimentos de treinamento de uso
do VB-MAPP por profissionais atuando na intervenção para pessoas com atraso no
desenvolvimento [Evaluation of training procedures using the VB-MAPP by professionals
working with early intervention of people with developmental delas]. Tese (Doutorado
em Teoria e Pesquisa do Comportamento). UFPA. CAPES. Início: 2015.
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MASTERS THESES (50)
Scholarships: CNPQ: 03; CAPES: 21; FAPESP: 6; FAPESPA: 01
Eduardo Nascimento Trindade (C. B. A. Souza). Avaliando diferentes procedimentos para
ensinar o uso do VB-MAPP para professores do ensino fundamental [Evaluating different
procedures to teach middle school teachers how to use the VB-MAPP. Dissertação
(Mestrado em Teoria e Pesquisa do Comportamento). UFPA. CAPES. Início: 2015.
Estela Manfrin (P. W. Schelini). Análise das evidências de validade e precisão de um
instrumento destinado à avaliação intelectual de pré-escolares [Analysis of validity
and precision evidence of an instrument for the intelectual evaluation of preschoolers].
Dissertação (Mestrado em Psicologia). UFSCar. CAPES. Início: 2015.
Flavia Figel (A. Schmidt). Formação de classes de equivalência com verbos e substantivos
em idosos com comprometimento cognitivo leve e indicativo de demência [Equivalence
class formation with verbs and nouns in elderly persons with mild cognitive impairment
and indicatives of dementia]. Dissertação (Mestrado em Psicobiologia). USP. FAPESP.
Início: 2015.
Gabriela Mello Costa (C. M. Giacheti). Caracterização da narrativa de histórias de indivíduos
[Characterization of the narrative of the stories of individuals]. Dissertação (Mestrado
em Fonoaudiologia). UNESP/Marília. FAPESP. Início: 2014.
Igor Dias Serique (O. F. Galvão). Análise do potencial de discriminação de movimentos em
macacos prego [Analysis of movement discrimination potential in capuchin monkeys].
Dissertação (Mestrado em Neurociências e Comportamento). UFPA. Início: 2014.
Isabella Starling Alves (R. Bortoloti). Discalculia do desenvolvimento: transtorno de conexão
entre o símbolo e a magnitude? [Developmental dyscalculia: a disorder of the connection
between symbol and magnitude?] Dissertação (Mestrado em Neurociências). UFMG.
CAPES. Início: 2015.
Isadora Peresi Ferrari (J. S. Carmo). Ampliação de repertório docente a partir de treino em
análise funcional baseada em tentativas sucessivas: proposta em ensino colaborativo
[Extending teaching repertoire from training in functional analysis based in successive
trials: a proposal of collaborative teaching]. Dissertação (Mestrado em Psicologia).
UFSCar. Início: 2014.
Jade Cristine Trindade Martins (C. B. A. Souza). Ensino da avaliação de repertórios básicos
de aprendizagem via o teste ABLA para professores do ensino fundamental [Teaching
middle school teachers how to evaluate basic learning repertoire using the ABLA test].
Dissertação (Mestrado em Teoria e Pesquisa do Comportamento). UFPA. CNPq. Início:
2015.
Jaqueline Rabello (C. Domeniconi). Efeitos da presença do animal sobre a tolerância a
eventos aversivos por crianças [Effects of animal presence on children’s tolerance to
aversice events]. Dissertação (Mestrado em Psicologia). UFSCar. CAPES. Início: 2015.
Josiane Maria Donadeli (C. Domeniconi). Ensino da leitura de sentenças para crianças
com desenvolvimento típico e autistas [Teaching sentence Reading to children with
typical development and with autism]. Dissertação (Mestrado em Psicologia). UFSCar.
CAPES. Início: 2014.
Julia Fonseca (A. Schmidt). Responder por exclusão em crianças com atraso de linguagem
[Responding by exclusion in children with language delays]. Dissertação (Mestrado em
Psicobiologia). USP. FAPESP. Início: 2014.
Juliana Sequeira César de Oliveira (R. S. Barros). Intervenção comportamental ao autismo
via cuidadores [Behavioral intervention of autismo via caretakers]. Dissertação (Mestrado
em Teoria e Pesquisa do Comportamento). UFPA. CAPES. Início: 2015.
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Laura Sodré Galvão Garcia (C. Domeniconi). Efeitos da presença do cachorro na tolerância
e avaliação de um estímulo aversivo [Effects of the presence of dogs in tolerance and
evaluation of aversive stimuli]. Dissertação (Mestrado em Psicologia). UFSCar. FAPESP.
Início: 2014.
Letícia Fava Menzori (A. C. M. Almeida Verdu). Avaliação de um programa de ensino
de leitura e escrita em crianças com diferentes necessidades educacionais especiais
[Evaluation of a program for teaching reading and writing in children with different
special educational needs]. Dissertação (Mestrado em Psicologia do Desenvolvimento
e Aprendizagem). UNESP/Bauru. Início: 2014.
Lilian Maria Candido de Souza Dornelas (C. M. Giacheti). Desempenho motor e de
linguagem expressiva de prematuros [Motor performance and expressive language of
prematures]. Dissertação (Mestrado em Fonoaudiologia). UNESP/Marília. Início: 2015.
Livia Andrade Benatti (D. H. Souza). O ensino de tomada de perspectiva e suas relações
com a teoria da mente [Teaching perspective taking and its relations to mind theory].
Dissertação (Mestrado em Psicologia). UFSCar. CAPES. Início: 2014.
Maísa Kich Grecco (A. C. M. Almeida Verdu). Contingências facilitadoras de comportamento
verbal em crianças implantadas e práticas parentais: intervenção com pais [Facilitating
contingencies for verbal behavior of implanted children and parental practices:
parental intervention]. Dissertação (Mestrado em Psicologia do Desenvolvimento e
Aprendizagem). UNESP/Bauru. Início: 2014.
Marcelo Souza. Ensino de comportamento verbal por meio de procedimentos baseados
em topografia e seleção de respostas : análise comparativa na emergência de tatos e
intraverbais em crianças com desenvolvimento atípico [Teaching verbal behavior using
procedures based on topography and response selection: comparative analysis of
the emergence of tact and intraverbal behavior in children with atypical development].
Dissertação (Mestrado em Psicologia Experimental). USP. Início: 2013.
Márcia Akemi Fujie (P. W. Schelini). Monitoramento metacognitivo em universitários
e analfabetos [Metacognitive monitoring in university students and illiterate adults].
Dissertação (Mestrado em Psicologia). UFSCar. CAPES. Início: 2015.
Maria Carolina Cabestre Yoshida (A. C. M. Almeida Verdu). Rotatividade de operantes de
ouvir e falar e efeito de ecoico como resposta colateral na nomeação com inteligibilidade
em crianças com implante coclear [Alternation of listening and speaking operants and
echoic effect as a colateral response in naming with inteligibility in children with cochlear
implants]. Dissertação (Mestrado em Psicologia do Desenvolvimento e Aprendizagem).
UNESP/Bauru. CAPES. Início: 2015.
Maria Eliane Sobrinho (M. Ribeiro Filho). Desenvolvimento de um game educativo para
auxiliar o processo de leitura dos alunos com necessidades educacionais especiais das
salas de recursos multifuncionais das escolas do Município de Marabá [Developing na
educational game to assist the reading processo f students with special educational
needs in multifunctional resource rooms in the municipality of Maraba]. Dissertação
(Mestrado em Engenharia Elétrica). UFPA. Início: 2015.
Marineide de Souza Aran (C. Domeniconi). Uso dos sinônimos como forma de aumentar
a compreensão textual de crianças com desenvolvimento típico [Use of synonyms to
increase textual comprehension of children with typical development]. Dissertação
(Mestrado em Psicologia). UFSCar. CAPES. Início: 2014.
Milena Gandolfine (M. S. C. A. Gil). Caracterização das oportunidades de interação
entre mãe e seu bebê com deficiência visual durante a alimentação [Characterizing
opportunities for interaction between a mother and her baby with visual impairment
during feeding]. Dissertação (Mestrado em Educação Especial). UFSCar. Início: 2014.
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Milena Gandolfini (M. S. C. A. Gil). Caracterização das oportunidades de interação entre
mãe e seu bebê com deficiência visual durante a alimentação [Characterization of
opportunities for interaction between mother and baby with visual impairments during
feeding]. Dissertação (Mestrado em Educacão Especial). UFSCar. Início: 2014.
Nathalie Alves (E. S. Hanna). Comportamento de observação durante treino discriminativo
[Observation behavior during discriminative training]. Dissertação (Mestrado em Ciências
do Comportamento). UnB. CAPES. Início: 2014.
Oriana Comesanha e Silva (C. B. A. Souza). Avaliando diferentes procedimentos para
ensinar o uso do teste ABLA para psicólogos em formação [Evaluating different teaching
procedures using the ABLA test for psychologists in training]. Dissertação (Mestrado em
Teoria e Pesquisa do Comportamento). UFPA. CAPES. Início: 2015.
Rafael Augusto Silva (P. Debert). Atraso na resposta no procedimento go/no-go com
estímulos compostos em crianças com autismo [Response delays in a go/no-go
procedure with compound stimuli in autistic children]. Dissertação (Mestrado em
Psicologia Experimental). USP. Início: 2014.
Rangel Filho Teixeira (M. Ribeiro Filho). Jogo educativo de história sobre a fundação do
município de Marabá-PA [Educational history game on the foundation of the municipality
of Marabá-PA]. Dissertação (Mestrado profissional em Engenharia Elétrica). UFPA.
Início: 2015.
Raquel Leite Castro de Lima (A. L. F. Brino). Alternância de procedimentos de pareamento
ao modelo com atraso e simultâneo no treino de relações arbitrárias: Condição suficiente
para a emergência de simetria e transitividade em macacos-prego? [Alternating
simultaneous and delayed matching to sample procedures in an arbitrary relation training:
Is it a sufficient condition for the emergence of symmetry and transitivity in capuchin
mokeys?]. Dissertação (Mestrado em Neurociências e Comportamento). UFPA. Início:
2014.
Renato Roberto Vernucio (P. Debert). Simulação computacional usando modelo conexionista
para formação de classes de equivalência pelo procedimento go/no-go com estímulos
compostos [Computer simulation using a connectionist model to form equivalence
classes via a go/no-go procedure with compund stimuli]. Dissertação (Mestrado em
Pós- Psicologia Experimental). USP. CNPq. Início: 2014.
Rodrigo Harder Ferro Dicezare (M. G. Mijares). Efeito da história de resolução de problemas
por Insight sobre a resolução de novos problemas por pombos [History effect of insight
problem solving on pigeons solving new problems ]. Dissertação (Mestrado em Psicologia
Experimental). USP. Início: 2014.
Ryan Miguel Barbosa do Espírito Santo (E. M. Huziwara). O registro do N400 como medida
para formação de classes a partir do controle por rejeição [Recording N400 as a measure
for class formation from control by rejection]. Dissertação (Mestrado em Psicologia).
UFMG. Início: 2015.
Sara Ingrid Cruz Keuffer (C. B. A. Souza). Validação comportamental dos níveis de avaliação
do VB-MAPP para uma amostra de crianças brasileiras [Behavioral validation of the
VB-MAPP evaluation levels for a sample of Brazilian children]. Dissertação (Mestrado
em Teoria e Pesquisa do Comportamento). UFPA. CAPES. Início: 2015.
Stephanie Cristine Nogueira (D. H. Souza). Compreensão de humor, ironia e teoria da
mente em crianças brasileiras [Humor and irony comprehension and theory of mind in
Brazilian children]. Dissertação (Mestrado em Psicologia) UFSCar. Início: 2015.
Tamires Soares Moreira (C. M. Giacheti). Desempenho no teste PLAI 2 de indivíduos com
alteração no desenvolvimento de linguagem [Performance in the PLAI 2 of individuals
with alterations in language development]. Dissertação (Mestrado em Fonoaudiologia).
UNESP/Marília. FAPESP. Início: 2014.
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Tamiris Polenti Gallano (D. G. de Souza). Responder por exclusão e a aprendizagem de
relações simbólicas envolvendo palavras que designam ações (verbos) [Responding by
exclusion and learning symbolic relations involving action words]. Dissertação (Mestrado
em Psicologia). UFSCar. CAPES. Início: 2014.
Tamyres Roberta Colares Leal (A. L. F. Brino). Efeitos da liberação de alimento durante o
intervalo entre tentativas sobre o desempenho no pareamento ao modelo com atraso
[Effects of food delivery during intertrial intervals on performance on delayed matching to
sample]. Dissertação (Mestrado em Neurociências e Comportamento). UFPA. FAPESPA.
Início: 2014.
Vinícius Warisaia (A. Schmidt). Metacognição em ratos: um caso de comportamento de
escolha? [Metacognition in rats: a case of choice behavior?]. Dissertação (Mestrado em
Psicobiologia). USP. CAPES. Início: 2013.
Wilson Bonfim Júnior (R. M. Melo). Equivalência de estímulos e classes com estímulos com
significado social [Stimulus equivalence and classes with stimuli with social significance].
Dissertação (Mestrado em Ciências do Comportamento). UnB. CAPES. Início: 2015.

SCIENTIFIC INITIATION (32)
Scholarships: CNPQ: 13; CAPES: 04; FAPESP: 05
Beatriz Azevedo Paiva (P. W. Schelini). Adaptação de um instrumento para avaliar o
vocabulário de pré-escolares a partir da colaboração de professores e pais [Adapting
an instrument to evaluate preschoolers’ vocabulary with the collaboration of teachers
and parentes]. Graduando em Psicologia. UFSCar. CNPq. Início: 2015.
Belanny Barbosa Lopes (O. F. Galvão). Relações condicionais arbitrárias em macacos
prego [Arbitraty conditional relation in capuchin mokeys]. Graduando em Psicologia.
UFPA. CNPq. Início: 2015.
Bernardo Augusto Wilke Silva (E. M. Huziwara). Equivalência de estímulos e o ensino de
habilidades musicais [Stimulus equivalence and teaching musical skills]. Graduando em
Psicologia. UFMG. CNPq. Início: 2015.
Bruna Pessenda (A. C. M. Almeida Verdu). Ensino de comportamento textual via instrução
por múltiplos exemplares em criança com transtorno do espectro autista [Teaching textual
behavior via multiple exemplar instructions in children with autism spectrum disorder].
Graduando em Psicologia. UNESP/Bauru. Início: 2015.
Elizabeth Bezerra Neves (C. B. A. Souza). Aprendizagem de repostas de monitoramento
via videomodelação: Efeitos na aprendizagem observacional de crianças com autismo
[Learning response monitoring via videomodeling: Effects on observational learning of
autistic children]. Graduando em Psicologia. UFPA. CNPq. Início: 2015.
Erica Cristina Abreu (C. Domeniconi). Diagnóstico de leitura e intervenção com aprendizes
inseridos em escolas com baixos índices na Prova Brasil [Reading diagnosis and
intervention with students in schools with low scores in a Brazilian long range exam].
Graduanda em Educação Especial. UFSCar. CAPES/OBEDUC. Início: 2014.
Felipe Eliasquevici (D. C. Monteiro). Desenvolvimento de jogos computacionais para ensino
de leitura e escrita em português [Developing computer games to teach Reading and
writing in portuguese].Graduando em Ciência da Computação. UFPA. Início: 2014.
Felipe Santana de Rose (D. G. de Souza). Dois procedimentos de fading no ensino de
discriminações condicionais com estímulos visuais [Two fading procedures in teaching
conditional discriminations with visual stimuli].Graduando em Psicologia. UFSCar. CNPq.
Início: 2014.
Fernanda Cybelle Gomes Sena (C. B. A. Souza). Relações entre comportamento de
falante e ouvinte no ensino de repertório verbal para crianças com autismo [Relations
between speaker and listener behaviors in teaching verbal repertoire in autistic children].
Graduando em Psicologia. UFPA. CNPq. Início: 2015.
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Ianna de Oliveira Cardoso Gonçalves (T. P. Oliveira). Avaliação comportamental de
fundamentos e pré-requisitos para o desenvolvimento da linguagem [Behavioral
evaluation of fundamentals and prerequisites to language development]. Graduando
em Psicologia. UFMG. Início: 2015.
Icaro Gomes Pereira (O. F. Galvão). Formação de classes categoriais em macacos-prego
[Forming categorical classes in capuchin monkeys]. Graduando em Psicologia. UFPA.
CNPq. Início: 2015.
Ingrid Corrêa Del Tedesco (P. W. Schelini). Assimetria temporal: comparando os
pensamentos contrafactual e pré-factual [Temporal assymetry: compraring. Graduando
em Psicologia. UFSCar. FAPESP. Início: 2015.
Isabella Bonamigo da Silva (C. M. Giacheti). Habilidade receptiva e expressiva da linguagem
em pré-escolares prematuros [Receptive and expressive language skills in premature
preschoolers]. Graduanda em Fonoaudiologia. UNESP/Marília. FAPESP. Início: 2015.
Karen Portilho de Sá (R. S. Barros). Busca de alteração da função de faces via classes de
equivalência em crianças diagnosticadas com autismo [Searching for changes in the
function of faces via equivalence classes in children diagnosed with autism]. Graduanda
em Psicologia. UFPA. CNPq. 2014.
Larissa Rodrigues Rosa (P. R. K. Goulart). Desenvolvimento de testes não verbais de
baixo custo para avaliação de discriminação de cores e de acuidade visual [Developing
nonverbal low cost tests to evaluate color discrimination and visual acuity] Graduando
em Psicologia. UFPA. CNPq. Início: 2014.
Leandro da Silva Boldrin (P. Debert). Efeitos do esquema de reforçamento de intervalo
variável no procedimento go/no-go com estímulos compostos [Effects of variable interval
reinforcement schedules on a go/no-go procedure with compound stimuli]. Graduando
em Psicologia. USP. Bolsa institucional. Início: 2015.
Letícia Melo de Paulo (A. Schmidt). Leitura compartilhada de histórias: leitura dialógica
e comportamento ecoico na aprendizagem de vocabulário [Shared reading of stories:
dialogic reading and echoic behavior in vocabular learning] ]Graduanda em Psicologia.
USP. FAPESP. Início: 2014.
Lidiene Camila Barbosa Costa (R. S. Barros). Comparando dois procedimentos de ensino de
aplicação de tentativa discreta a pais em um programa de intervenção comportamental
ao autismo [Comparing to procedures for teaching the application of discrete trials to
parentes in a behavioral intervention program for autism]. Graduanda em Psicologia.
UFPA. CNPq.. Início: 2015.
Livia Scienza (D. G. de Souza). Responder por exclusão em uma linha de base de
discriminação simples em abelhas (Melipona quadrifasciata) [Responding by exclusion
in a simple discrimination baseline in bees (Melipona quadrifasciata)]. Graduanda em
Psicologia. UFSCar. FAPESP. Início: 2015.
Luana Carvalho Romero Freitas (T. P. Oliveira). Avaliação comportamental de fundamentos
e pré-requisitos para o desenvolvimento da linguagem [Behavioral evaluation of
prerequisites and fundamentals of language development]. Graduanda em Psicologia.
UFMG. Início: 2015.
Marcela Malta Saraiva (C. M. Giacheti). Desempenho de crianças com transtorno de
linguagem no Test of Narrative Language [Performance of children with language
disorders in the Test of Narrative Language]. Graduanda em Fonoaudiologia. UNESP/
Marília. Início: 2015.
Maria Clara Rabelo Ferreira Silva (E. M. Huziwara). O registro do N400 como medida para
a formação de classes a partir do controle por rejeição [Recording N400 as a measure
for class formation from control by rejection]. Graduanda em Psicologia. UFMG. CNPq.
Início: 2015.
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Maria Fernanda Alvarez (A. C. M. Almeida Verdu). Análise dos tipos de erros de crianças
com deficiência intelectual expostas a um programa de ensino de leitura e escrita
[Analysis of error types by children with intellectual defficiency exposed to a program for
teaching reading and writing]. Graduanda em Psicologia. UNESP/Bauru. Início: 2015.
Mariana Viviani (D. H. Souza). Preferências das crianças por desenhos infantis e sua
relação com estereótipos de gênero [Preferences of children regarding cartoons and
their relation to gender stereotypes]. Graduanda em Psicologia. UFSCar. Início: 2015.
Marina Mendonça de Sousa (E. M. Huziwara). O registro do N400 como medida para
formação de classes a partir do controle por rejeição [Recording N400 as a measure
for class formation from control by rejection]. Graduanda em Psicologia. UFMG. CNPq.
Início: 2014.
Marina Ribeiro Camara (A. Schmidt). Desempenho de idosos com Demência de Alzheimer
em testes de exclusão e ensino/ teste de identidade [Performance of elderly persons
with Alzheimers disease in exclusion tests and identity training/test]. Graduanda em
Psicologia. USP. FAPESP. Início: 2015.
Murilo Aguiar (C. Domeniconi). Diagnóstico de leitura e intervenção com aprendizes
inseridos em escolas com baixos índices na Prova Brasil [Diagnosis of reading repertoire
and intervention with new teaching technologies for students from schools with low
scores in a Brazilian large scale exam]. Graduando em Psicologia. UFSCar. CAPES/
OBEDUC. Início: 2015.
Paola Moreli (C. Domeniconi). Diagnóstico de leitura e intervenção com aprendizes inseridos
em escolas com baixos índices na Prova Brasil [Diagnosis of reading repertoire and
intervention with new teaching technologies for students from schools with low scores
in a Brazilian large scale exam]. Graduanda em Psicologia. UFSCar. CAPES/OBEDUC.
Início: 2015.
Paula Bugni (D. H. Souza). A influência dos estereótipos de gênero na escolha de
brinquedos em crianças pré-escolares [Influence of gender stereotypes in preschool
children’s choice of toy]. Graduanda em Psicologia. UFSCar. Início: 2015.
Rody Costa (E. S. Hanna). Diagnóstico do repertório de leitura e intervenção com novas
tecnologias de ensino para alunos de escolas com baixos níveis na Prova Brasil
[Diagnosis of reading repertoire and intervention with new teaching technologies for
students from schools with low scores in a Brazilian large scale exam]. Graduando em
Psicologia. UnB. CNPq (cota INCT). Início: 2014.
Samuel Ted Pereira (E. S. Hanna). Diagnóstico do repertório de leitura e intervenção com
novas tecnologias de ensino para alunos de escolas com baixos níveis na Prova Brasil
[Diagnosis of reading repertoire and intervention with new teaching technologies for
students from schools with low scores in a Brazilian large scale exam]. Graduando em
Psicologia. UnB. CAPES/OBEDUC. Início: 2014.
Thais de Souza Mascotti (A. C. M. Almeida Verdu). Efeitos do ensino por único e múltiplos
exemplares no estabelecimento do comportamento de falante em uma criança com
transtorno do espectro autista [Effects of teaching my one or multiple examplars on
establishing speaker behaviors in a child with autismo spectrum disorder]. Graduanda
em Psicologia. UNESP/Bauru. Início: 2014.
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REFERENCE LIST1
COMPLEX RELATIONAL LEARNING METHODOLOGIES
Categorical-dimensional interactions in symbolic categories
de Almeida, J. H., & de Rose, J. C. (2015). Changing the meaningfulness of abstract
stimuli by the reorganization of equivalence classes: Effects of delayed matching. The
Psychological Record, 65, 451-461. ISSN: 00332933.
Silveira, M. V., Aggio, N. M., Cortez, M. D., Bortoloti, R., Rico, V. V., & de Rose, J. C. (2015).
Maintenance of equivalence classes and transfer of functions: The role of the nature of
stimuli. The Psychological Record.

SELECTIVE ATTENDING AND OBSERVING IN SYMBOLIC TASKS
Procedural control of observing behavior in matching-to-sample tasks
Perez, W. F., Tomanari, G. Y., & Vaidya, M. (2015). Effects of select and reject control on
equivalence class formation. Journal of the Experimental Analysis of Behavior, 104,
146–166. DOI: 10.1002/jeab.164
Perez, W. F., Endemann, P., Pessôa, C. V. B. B., & Tomanari, G. Y. (2014). Assessing
stimulus control in a discrimination task with compound stimuli: Evaluating testing
procedures and tracking eye fixations. The Psychological Record, 65, 83-88. ISSN:
00332933.

Procedural control of observing behavior in Go/No-Go tasks
Dickins, D. W. (2015). A simpler route to stimulus equivalence? A replication and further
exploration of a “simple discrimination training procedure (Canovas, Debert and Pilgrim,
2014). The Psychological Record.

1The selection was organized according the topics of investigation (see Table 1).
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ANIMAL MODELS OF SYMBOLIC BEHAVIOR AND ITS PREREQUISITES
Relational learning in monkeys
Brino, A. L. F., Galvão, O. F., Picanço, C. R. F., Barros, R. S., Souza, C. B. A., Goulart, P.
R. K., & McIlvane, W. J. (2014). Generalized identity matching-to-sample after multipleexemplar training in capuchin monkeys. The Psychological Record, 64, 693-702. ISSN:
00332933.
Freitas, M. C., Benitez, P., Domeniconi, C., & Barros, R. S. (2015). Discriminação de
quantidades por macacos-prego: O papel da área ocupada pelo alimento e da distância
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CHANGING THE MEANINGFULNESS OF ABSTRACT STIMULI
BY THE REORGANIZATION OF EQUIVALENCE CLASSES:
EFFECTS OF DELAYED MATCHING
DE ALMEIDA, J. H., & DE ROSE, J. C. (2015). THE PSYCHOLOGICAL RECORD, 65, 451-461.
ISSN: 00332933.

Previous studies reported the phenomenon of transfer of functions among
stimuli in equivalence classes. The transfer of functions is observed when the
function of one or more members in a stimulus class is transferred to the other
members in absence of an explicit training. Several experimental manipulations
have shown and established a successful procedure to produce this result. When
participants learn to relate arbitrary stimuli and meaningful stimuli (e.g., facial
expressions that convey different emotions) in a MTS procedure, potentially two
outcomes may be observed (a) formation of equivalence classes and (b) the
arbitrary stimuli acquire the valence of the facial expressions.
The present study investigated whether stimuli that shifted class membership
and became equivalent to another facial expression would change in valence
accordingly. Fifty-four college students allocated in four different experimental
groups were exposed to a conditional discrimination training to establish three
four-member equivalence classes (A1B1C1D1; A2B2C2D2; A3B3C3D3) where A1,
A2, and A3 were facial expressions of happiness, neutrality and anger respectively.
Posteriorly, these groups were trained to reverse the conditional discrimination
CD (C1D2; C2D3; C3D1) possibly reorganizing the classes established in new
classes. Figure 1 shows a schematic representation of this procedure. Another
thirty college students comprised a control group.
The differences among experimental groups were the moment of application
of a Semantic differential protocol to evaluate the meaning of the stimuli, and the
procedure to rearrange the classes if an SMTS or DMTS.
Experimental Group 1 (n=15) and 2 (n=15) were exposed to a SMTS reversed
CD and Experimental Group 3 (n=14) a DMTS reversed CD. Experimental Group 1
evaluated the D stimuli in two different moments after formation and reorganization
of the equivalence classes, while Experimental Groups 2 and 3 evaluated only
after the reorganization of the classes. Experimental Group 4 (n=10) contained
members of Groups 1 and 2 that failed the reorganization tests.
All participants from Experimental Groups 1, 2 and 3 established and
reorganized the classes accordingly the planned by the experimenters. All
participants from Experimental Group 4 established the equivalence classes,
but failed the reorganization tests. The moment of evaluating the stimuli did not
show any effect. Stronger transfer of function was observed for participants from
Experimental Group 3 with delayed matching. The Semantic Differential results
of Group 3 were the only ones showing statistical significance in a Kruskall-Wallis
test for valence changes for all D stimuli. For Experimental Groups 1 and 2 this
significance was only observed in stimuli D3 neutral to happy class. Participants
from Group 4 that did not pass the test for class reorganization did not show
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Figure 1. Schematic representation of the trained relations (continuous arrows) and tested relations
(broken arrows), for initial class formation (left panel) and class reorganization (right panel).

Figure 2. Means for evaluations of the D stimuli (D1, D2, and D3) and standard error bars for Groups
1, 2, 3 and 4 combined after initial training (black columns) and after reorganization probes for Groups
1 and 2 combined with SMTS training (dark grey columns), Group 3 with 2 s DMTS training (purple
columns), and Group 4 which includes performances by participants who failed class reorganization
(white columns).

changes in the valence of the D stimuli. Figure 2 shows the means from Semantic
Differential evaluations for these different groups.
This study showed that to achieve a complete shift in valence, it was necessary
to use a DMTS training in laboratory. An important implication of the modification
of transfer of stimulus functions is to attempt this kind of outcome to change of
attitudes. Further investigations could employ these kinds of procedures as a
model for studying changes of socially loaded stimuli.
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MAINTENANCE OF EQUIVALENCE CLASSES AND
TRANSFER OF FUNCTIONS: THE ROLE OF THE NATURE OF
STIMULI
SILVEIRA, M. V., AGGIO, N. M., CORTEZ, M. D., BORTOLOTI, R., RICO, V. V., DE ROSE, J. C.
(2015). THE PSYCHOLOGICAL RECORD.

The stimulus equivalence paradigm presented operational criteria to identify
symbolic functions in observable behaviors and also to simulate in laboratory
symbolic relations that occur in natural circumstances. In experimental settings,
when humans match dissimilar stimuli (e.g., words to pictures), equivalence
relations between those stimuli are likely to be demonstrated through behavioral
tests derived from the logical properties of reflexivity, symmetry and transitivity.
If these properties are confirmed, one can say that those stimuli are members
of an equivalence class in which each member is substitutable for the others.
Sidman (1994) argued that the mutual substitutability implied in the equivalence
paradigm can be used to illustrate, for instance, “one way that symbols do become
established as such, one way that words can come to ‘mean’ what they ‘stand
for’” (Sidman, 1994, p. 563).
Experimental research has shown that, once an equivalence class is
established, responses emitted to a stimulus transfer to the other members of
the class. This transfer of functions is compatible with the notion that, in many
contexts, we react to symbols as if we were facing the events they refer to. Thus,
a stimulus that has some functions may be taken as a referent and the stimuli
that are equivalent to the referent can be taken as symbols that can substitute the
referent in some contexts. The level of functional transfer among equivalent stimuli
has been taken as an index of the relational strength between them in equivalence
research (for a rationale, see Bortoloti & de Rose, 2011).
The precise parameters that impact the stability of equivalence classes and
the functional transfer among equivalent stimuli have not been fully explored.
The present study investigated the role of emotional stimuli on the stability of
equivalence relations and transfer of functions over time.
Participants were 32 undergraduates who were assigned to experimental
(n=17) and control (n=15) groups. Experimental participants were trained on AB,
AC, and CD conditional relations, in which A1, A2, and A3 were pictures of faces
expressing happiness, anger, and neutrality, respectively, and B, C, and D were
non-representative drawings, as depicted on Figure 1. Formation of equivalence
classes was assessed by the “abbreviated” tests BD and DB, which evaluated the
symmetric and transitive properties the relations that the participants established. In
this arrangement, equivalence classes could be assessed without the presentation
of the faces.
Sixteen experimental participants responded consistently with the formation
of three equivalence classes. They evaluated stimuli D1, D2, and D3 with a
semantic differential instrument – a set of bipolar scales of seven intervals that
were anchored by opposite adjectives (Figure 2). The participants were required
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Figure 1. Stimuli used in the experiment.

Figure 2. Example of D stimuli in the semantic differential. The values below the scales were not shown
to participants and the positions of the adjectives were randomized.

to indicate the place of each one of the D stimuli in each one of the 13 scales. The
central interval was the origin and the neutral point of each scale; it received the
value zero. The remaining intervals received quantifiers expressed by numerical
values ranging between -3 and +3.
Participants from the control group evaluated only stimuli from set A (faces) using
the semantic differential (they were not exposed to the conditional discrimination
training). One purpose of this experimental design was comparing the evaluations
of the faces by the control group and the evaluations of the drawings by the
experimental group; similarities between those evaluations evidenced transfer of
meaning from the “referents” to the “symbols” simulated in this experiment.
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Figure 3. Medians of the evaluations of the faces by the control group, and medians of the evaluations
of the “D” stimuli by the experimental group after the first test and after the follow up test.

Semantic differential ratings showed that abstract stimuli evaluated by the
experimental group acquired the valences of the equivalent facial expressions.
Therefore, the “happy class” contained stimuli with positive valences, the “angry
class” contained stimuli with negative valences, and the “neutral class” contained
stimuli with neutral valences (see Figure 3).
In order to investigate the stability of the equivalence relations and the transfer
of meanings over time, participants from the experimental group returned to
the laboratory 30 days later. Tests for the BD and DB stimulus relations were
conducted again to evaluate maintenance of the stimulus classes. Regardless of
performance during these tests, participants re-evaluated the D stimuli using the
semantic differential.
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The number of participants who maintained happy classes nearly doubled
those who maintained angry classes (11 to 6). Coherently, similar effects were
found also on the stability of transfer of functions. Participants who did not show
maintenance of classes did not maintain the positive and negative ratings of stimuli
D1 and D2, respectively: Ratings of these stimuli shifted toward the neutral zone
of the spectrum, as expected from abstract stimuli that were no longer equivalent
to the happy and angry faces (Figure 3).
Previous studies in our lab have found that valences of facial expressions have
differential effects on transfer of functions (or, more generally, transfer of meaning)
from the facial expressions to abstract stimuli equivalent to them. Bortoloti and
de Rose (2009, 2011, 2012) and Bortoloti, Rodrigues, Cortez, Pimentel and de
Rose (2013) reported stronger functional transfer in happy classes than in angry
classes. None of these experiments were originally designed to compare levels of
transfer of functions determined by facial expressions from different valences, but
all of them showed what one could denominated as a “happy superiority effect”.
The higher level of functional transfer determined by happy faces indicates that
equivalence classes involving happy faces are probably stronger than classes
involving angry faces. It seems fair to assume that the strength of an equivalence
class might have an effect on its stability. This may help to explain why the number
of participants who maintained the happy class over time nearly doubled those
that maintained the angry class in the current study.
It is worth noting that the current findings are consistent with numerous
studies from the cognitive literature that claim a special place to happy faces
in long-term memory processes (e.g., D’Argembeau & Van der Linden, 2007,
2011). The happy-face advantage is typically demonstrated in tasks that require
the participants to pay attention to a series of faces in a training session and,
sometime later, assess their recognition of the trained faces in a test session. In
a typical old/new test paradigm, happy faces are often more accurately identified
compared with angry, fearful, neutral, surprised, and disgusted faces. It is even
predicted by some authors that the more positive the valence of an expression
ported by a face, the better the recognition of this face in long-term memory tasks
(D’Argembeau, Van der Linden, Comblain, & Etienne, 2003). This means that best
performance is predicted for happy expressions, followed by neutral ones, which
may be in turn superior to negative expressions. The results reported here may
provide some support to this predictive hypothesis.
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EFFECTS OF SELECT AND REJECT CONTROL ON
EQUIVALENCE CLASS FORMATION
PEREZ, W. F., TOMANARI, G. Y., & VAIDYA, M. (2015). JOURNAL OF THE EXPERIMENTAL
ANALYSIS OF BEHAVIOR, 104, 146–166. DOI: 10.1002/JEAB.164

Once participants learn a certain set of overlapping conditional relations in a
matching-to-sample (MTS) task, the formation of equivalence classes is evidenced
if class-consistent conditional relations are observed when stimuli from the same
class are presented in novel MTS combinations and/or sequences (Sidman, 2000;
Sidman & Tailby, 1982).
Different variables might affect the formation of equivalence classes (for a
review, see de Rose, 1996; Dube & McIlvane, 1996; McIlvane & Dube, 2003).
Among these are variables that control the participant’s choice of particular
comparison stimuli given particular sample stimuli. In a two-choice MTS task,
choice of the experimenter-defined correct comparison stimulus might reflect S+
control (in which the correct comparison stimulus is selected given a particular
sample stimulus) or S- control (in which the incorrect comparison stimulus is
rejected given a particular sample stimulus).
Despite the fact that the experimenter-designated correct comparison stimulus
is chosen in both cases (e.g., given A1 as sample and B1 and B2 as comparison,
the participant chooses B1), different functional (or different kinds of conditional)
relations may control choice— sample/S+ relations (A1 select B1) in the former
case and sample/S- relations (A1 reject B2) in the latter (e.g., Carrigan & Sidman,
1992; Dixon & Dixon, 1978; Stromer & Osborne, 1982).
Carrigan and Sidman’ s (1992) analysis suggests that participants should
perform with high accuracy on all components of the equivalence test if baseline
conditional discriminations are established as sample/S+ relations (hereafter,
select-control pattern). However, participants should perform with low accuracy on
tests of reflexivity, transitivity, and equivalence but perform with high accuracy on
tests of symmetry if all conditional relations are established as sample/S- relations
(hereafter, reject-control pattern; see Carrigan & Sidman, 1992; Johnson & Sidman,
1993; Perez & Tomanari, 2008, 2013).
The present study used a single-subject design to empirically evaluate the
effects of select or reject control on equivalence class formation and transfer of
function, based on Carrigan and Sidman’s (1992) predictions. Adults were exposed
to a matching-to-sample task with observing requirements (MTS-OR, as illustrated
in Figure 1) in order to bias the establishment of sample/S+ (select) or sample/S(reject) relations. Two experiments were conducted.
In Experiment 1, four sets of baseline conditional relations were taught - two
under reject control (A1B2C1, A2B1C2) and two under select control (D1E1F1,
D2E2F2), as shown in Figure 2. Participants were tested for transitivity, symmetry,
equivalence and reflexivity. They also learned a simple discrimination involving
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Figure 1. Example of a trial presented in the MTS-OR (matching-to-sample with observing requirements)
task. All stimuli are presented behind a “window” that can be opened for 0.3 s by means of an observing
response (OR), i.e., a mouse-click on the OR-button (LOOK). On each trial, only one OR can be emitted
to each stimulus. After that its OR-button is deactivated. Each trial starts with the presentation of a
sample on the center of the screen (left column). After an OR is emitted to it, two comparison stimuli are
immediately presented on the corners. Once ORs are emitted to all stimuli (right column), two buttons
are displayed for participants to choose one of the comparisons. In this example, both comparisons
were available for observation, i.e., no window was “locked”.

Figure 2. Reject (left portion) and Select phase (right portion) conditional discrimination training
(upper portion) and equivalence test (lower portion). A circle or a diamond on the end of each solid line
indicates that reject or select control was biased during training, respectively. Dashed lines indicate
derived relations that were tested. Black and grey colors differentiated equivalence classes expected
to be established.
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Figure 3. Conditional discrimination training (upper portion) and equivalence test (lower portion)
programmed for Experiment 2. A circle on the end of each solid line indicates that reject control was
biased during training. Dashed lines indicate derived relations that were tested. Black and grey colors
differentiated equivalence classes expected to be established.

one of the stimuli from the equivalence classes and were tested for the transfer
of the discriminative function.
In general, participants performed with high accuracy on all equivalence-related
probes as well as the transfer of function probes under select control. Under reject
control, participants had high scores only on the symmetry test; transfer of function
was attributed to stimuli programmed as S-. Thus, in Experiment 1, reject- and
select-control patterns were largely replicated across participants and conditions,
corroborating previous analysis (Carrigan & Sidman, 1992) and experimental
findings (e.g., Johnson & Sidman,1993). Such results also suggest that the biasing
procedures used during training, that is, the combination of different proportions of
S+ / S- and the MTS-OR procedure, were effective in establishing sample/S- and
sample/S+ relations.
In Experiment 2, the equivalence class under reject control was expanded to
four members (A1B2C1D2; A2B1C2D1), as Figure 3 shows.
Participants had high scores only on symmetry and on transitivity and
equivalence tests involving two nodes. This manipulation allowed evaluating
the effects of nodal distance upon equivalence test results. In addition, the
involvement of programmed S- in equivalence classes was evaluated having two
S- as members of each class. Most participants scored high on symmetry and
on two-node transitivity and equivalence tests and scored low on reflexivity and
on one node transitivity and equivalence tests. These are the first reported data
replicating Johnson and Sidman’ s (1993) findings on two-node tests. The present
results are not only in accordance with that study (Johnson & Sidman, 1993) but
are also in agreement with Carrigan and Sidman’ s (1992) predictions.
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ASSESSING STIMULUS CONTROL IN A DISCRIMINATION
TASK WITH COMPOUND STIMULI: EVALUATING TESTING
PROCEDURES AND TRACKING EYE FIXATIONS
PEREZ, W. F., ENDEMANN, P., PESSÔA, C. V. B. B., & TOMANARI, G. Y. (2014). THE
PSYCHOLOGICAL RECORD, 65, 83-88. ISSN: 00332933.

A simple discrimination involves controlling relations between two antecedent
stimuli and the probability of emission of a response class. An example of this is
a traffic light, in which the driver moves the car when the light is green and stops
it when the light is red. This is a simple example but shows how changes in the
environment (stimuli) control responses.
In order to discriminate visual stimuli, it is necessary to observe them. Observing
behavior has been the focus of the INCT-ECCE’s subproject led by Gerson
Tomanari. They have combined traditional strategies to investigate discrimination
learning with eyetracking technology. They have used an eyetracking device, the
ISCAN, which has two interconnected systems of cameras. One standard video
microcamera is focused on a computer screen, where stimuli are presented. At the
same time, an infrared ray is projected on the participant’s retina. A mirror below
the participant’s eye reflects the light coming from the retina, and this is captured
by a second microcamera. The combination of the images of the two cameras
provides an image of the computer screen with a cursor that records the fixation
point at any time.
An experiment by William Perez, Peter Endemann, Candido Pessoa and
Gerson Tomanari trained participants to discriminate two complex stimuli, while they
used the ISCAN. The stimuli comprised elements of two distinct dimensions, form
and color (white triangle + red circle, and white square + green circle). In the first
phase, clicking on the section of the screen containing the triangle and red circle
(S+) produced a beep that indicated a correct choice. Clicking on the section of
the screen with the square plus the green circle (S-) produced a dissonant sound,
indicating an incorrect choice.
After participants learned this task, they were submitted to six tests, which
recombined forms and colors and presented them separately. In the first test,
forms and colors were presented simultaneously and participants had to click on
only one of them. Then, stimuli were presented in four distinct arrays: triangle vs.
square (Test 2); triangle vs. green circle (Test 3); red circle vs. square (Test 4);
red circle vs. green circle (Test 5). For the sixth text, new stimuli were presented:
green triangle and red square.
Then, the original discrimination was reversed: participants produced the beep
clicking on the section of the screen that contained the former S-: the white square
+ green circle. After they learned this task, participants were submitted again to
the test battery.
The results showed that participants always observed more the complex form +
color that functioned as S+. During the test battery it was observed that participants
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tended to observe longer one of the stimulus dimensions (either form or color),
although both were equally predictive of the reinforcement contingency. This
pattern of observing behavior was idiosyncratic and varied between participants.
For instance, two participants observed the forms longer, while one observed
longer the colors.
The main conclusion from this research is that people tend to focus longer those
stimuli that indicate the availability of reinforcers. This understanding that observing
depends on contingencies of positive reinforcement is a first step toward improving
the procedures to teach discriminated operants, so important in everyday life.
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A SIMPLER ROUTE TO STIMULUS EQUIVALENCE? A
REPLICATION AND FURTHER EXPLORATION OF A SIMPLE
DISCRIMINATION TRAINING PROCEDURE (CANOVAS,
DEBERT AND PILGRIM, 2014)
DICKINS, D. W. (2016). PSYCHOLOGICAL RECORD, PUBLISHED ONLINE. DOI 10.1007/
S40732-015-0134-3.

Note: The author of this paper does not belong the Institute’s team. However,
it was selected because it replicated and extended a work from Institute’s
members (Daniela Canovas, as a doctoral student, and Paula Debert, her
advisor). Thus, it contributes to confirm an original contribution of INCT-ECCE,
and at the same time, reflects the impact of the Institute’s achievements on
the international scientific community.
Canovas, Debert and Pilgrim (2014) employed a go/no-go procedure with
adults to establish simple successive discriminations. Response 1 was trained to
three different stimuli (A1, B1 and C1) and Response 2 was trained to other three
different stimuli (A2, B2 and C2). After training a new response (Response 3) to
A1 and another new response (Response 4) to A2, further tests showed that the
new responses were transferred to Bs and Cs stimuli, attesting the establishment
of functional classes. Later, tests with the go/no-go procedure with compound
stimuli were conducted to test for emergent conditional relations that showed the
establishment of equivalence classes. This study showed that it is possible to
produce equivalence classes with what was called a simple discrimination training
procedure.
To explore this procedure further, Dickens (2016) replicated it with closely similar
methods in the first experiment using a similar set of shape stimuli and a different
program that was used in previous studies.
In a second experiment, the same method was used and, in place of shape
stimuli, two sets of phonologically correct non-words (e.g., “Yolf”) were used as
stimuli, and, in place of the key-press responses, further words were used, which
the participants were required to learn to say aloud before they subsequently
appeared on the screen as informational feedback. If, and only if, the correct word
had been said in advance, the participant was required to self score a correct
response (which could be retrospectively checked from voice recordings). Results
showed that the emergent performances were established with the new stimuli
employed.
In a third experiment, a third potential equivalence class, using non-words again
as stimuli, was employed. Results showed that the three equivalence classes
were established.
Participant’s performances were similar in both studies (Canovas et al., 2015,
and Dickins, 2016). Taken together, all the experiments described showed that
it is possible to establish emergent performances with what was called simple
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discrimination training, even when stimuli similar to words (non-words) were
used. Therefore, the procedure first developed by Canovas et al. (2015) was
successfully employed by Dickins (2016) in a setting more similar to those in applied
environments. These findings contribute to the development of new teaching
technologies to establish complex performances (e.g., reading) with simpler
procedure that could be used with specific population for whom the standard
procedure (e.g. matching-to-sample) have proven insufficient (e.g., young children
and individuals with atypical development).
REFERENCES
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GENERALIZED IDENTITY MATCHING TO SAMPLE AFTER
MULTIPLE-EXEMPLAR TRAINING IN CAPUCHIN MONKEYS
BRINO, A. L. F., GALVÃO, O. F., PICANÇO, C. R. F., BARROS, R. S., SOUZA, C. B. A., GOULART,
P. R. K., & MCILVANE, W. J. (2014). THE PSYCHOLOGICAL RECORD.

Relational responding based on the identity between elements is considered
an abstract concept (Lazareva and Wasserman, 2008). Nonhuman species can
exhibit generalized IDMTS when exposed to training conditions that are adapted to
the needs of the species involved (Japanese monkeys, Fujita, 1983; California sea
lions, Herman et al. 1989, Kastak & Schusterman, 1994, and infant chimpanzees,
Oden, Thompson, & Premack, 1988), and is facilitated by training with large
stimulus sets (Truppa et al., 2010).
However, the development of unwanted stimulus control relations during IDMTS
training, resulting in negative tests for generalized IDMTS may occur, because no
previous identity relations had been truly established (Dube & McIlvane, 1996).
Lionello and Urcuioli (1998), with pigeons, and Iversen, Sidman, and Carrigan
(1986) reported control by sample location, revealed when highly accurate IDMTS
performances were abolished merely by changing the location of the sample stimuli.
Aiming to promote stimulus control relations consistent with true IDMTS
with capuchins, Barros, Galvão, and McIlvane (2002) and Galvão et al. (2005)
implemented a programmed approach that was intended to discourage mistaken
IDMTS. Among the features of their procedures were: (1) 0-delay IDMTS to avoid
control by specific trial configurations, (2) varying sample and comparison locations
to avoid development of unwanted position control, (3) exposing stimuli to be used
in IDMTS tests first on simple discrimination trials to minimize novelty effects and
verify that all stimuli could in fact serve both positive [S+] and negative [S-] stimulus
functions; (4) reducing reinforcement probability in the baseline to sustain IDMTS
performance with trials without programmed feedback, and (5) test trials with partial
or continuous reinforcement to prevent selective disruption due to discriminated
extinction (Boren & Sidman, 1957). The present study aimed producing accuracy
of nearly 100% scores with low inter-problem variability, documenting robust
generalized IDMTS.
Three adult male capuchin monkeys (Sapajus spp.) participated. Experimental
chamber equipped with a 15-inch touchscreen color monitor, a pellet dispenser,
and software for stimulus presentation and response recording.
The monkeys were trained multiple exemplar baselines, 16 (Bongo) or 24 (Raul
and Esqueleto) identity relations in the same session, until criterion was achieved.
Thereafter, generalized IDMTS tests with new stimulus sets were conducted.
Successive testing sessions were interspersed with baseline sessions. The main
difference between baseline and test sessions was that the latter presented
an unfamiliar stimulus set to the monkey by substituting it for one of the former
baseline sets. After a test for generalized IDMTS, the tested set replaced one of
the baseline sets going forward. IDMTS training and test trials were programmed
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Figure 1. Baseline sets for all monkeys.

Figure 2. Examples of Traditional, Mask and
Shuffled S- trials.

in a zero-delay matching-to-sample procedure. Choices of comparison stimuli that
were identical to the samples were followed by delivery of a banana pellet and an
intertrial interval (ITI); incorrect choices were followed only by the ITI.
There were two types of training and test sessions. In Traditional IDMTS
sessions, comparison stimuli functioned equally often as both S+ and S-.
Controlling Relation sessions could be Mask IDMTS sessions or Shuffled-Ssessions. In Mask (MK) sessions, a blank comparison (MK, a white square)
replaced either a positive comparison (S+) or a negative comparison (S-) from
trial to trial. Trials with MK substituting for an S- served to establish, when used in
training, or evaluate, when used in testing, select (sample-S+) controlling relations.
Those with MK substituting for the positive comparison served to establish or
evaluate reject (sample-S-) controlling relations. Correct responses on both Mask
trials indicated mixed control, that is, select on some trials and reject on others.
Trials from eight 3-stimulus sets constituted 24 identity relations presented
in same session. Raul was exposed to the same parameters of training but with
Mask sessions. Bongo’s baseline presented a total of 16 relations per session. For
Bongo, both IDMTS and Shuffled S- sessions had 48 trials. For all three subjects
in this phase, all correct choices were followed by pellet deliveries. Criterion for
advancement from this phase to the next was > 90% of correct responses in two
consecutive sessions of each type.
Preparation for tests under intermittent reinforcement. In each session,
the initial trials of one 3-stimulus set had no programmed reinforcement. Raul was
exposed to a similar configuration of partial reinforcement trials in Traditional and
Mask IDMTS sessions. However, Bongo was not. For him, all sessions in this and
the next phase provided continuous reinforcement.
Generalized IDMTS tests. The new stimulus sets used in consecutive tests
with Esqueleto were J, K, L, M, N, O, P, Q (see Table 2). After a stimulus set was
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Tables 2. Correct (C) and Incorrect (X) Choices in Identity Test Trials for Raul and Esqueleto (Left
Table), and Bongo (Right Table) in Sequence, from Left to Right.

tested, it was incorporated to baseline before the next test session. In successive
sessions, one by one, the eight baseline sets were replaced by eight new sets
until a new baseline of 24 relations was formed. In each test session, intermittent
reinforcement was provided for correct responses on trials with the new stimulus
set and continuous reinforcement on baseline trials. Esqueleto was exposed to
eight Traditional IDMTS and eight Shuffled S- test sessions, alternating for each
new set.
For Bongo, fifteen 4-stimulus sets, G to V (see Table 3), were tested. Test
sessions had 12 probe trials (one new 4-stimulus set) interspersed in 36 baseline
trials (three familiar 4-stimulus sets). After two test sessions, the stimulus set just
tested remained in the baseline.
For all monkeys, correct responses in sessions of multiple-exemplar baseline
construction always reached > 90%. Raul, Esqueleto, and Bongo reached this
criterion in two, six, and five sessions, respectively. Training accuracy scores
exceeded 90% correct in all sessions.
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Tables 3. Correct (C) and Incorrect (X) Choices in Identity Test Trials for Raul and Esqueleto (Left
Table), and Bongo (Right Table) in Sequence, from Left to Right.

Our procedures were successful in producing high accuracy levels on tests
for generalized IDMTS and suggest directions for developing test accuracy and
inter-subject variability to rival that of verbal human children. The multiple-exemplar
training with 3 or 4 comparisons, the accumulated multiple-exemplar baseline,
and perhaps the procedure of gradually replacing baseline relations with newly
demonstrated relations were important variables for such demonstration.
The fact that all three monkeys performed similarly increases confidence that
the present procedure combination may serve its intended function of enhancing
development of generalized IDMTS.
Our monkeys performances exceeded chance levels by higher margins than
any studies that used two-choice procedures and that have been judged highly
successful. Kastak & Schusterman (1994); Oden, Thompson, & Premack (1988);
Truppa et al. (2010) used two-choice procedures in which “chance” level scores are
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50%, contrasting with 33% and 25%, chance level scores on our 3- and 4-choice
tasks respectively.
When the Mask was substituted for a negative comparison, correct responses
indicated a predominance of sample-S+ control – a strong evidence for generalized
IDMTS.
A future challenge for our behavioral engineering will be to develop procedures
to refine the discrimination skills of our monkeys such that stimulus generalization is
a less likely outcome. We suggest that such a development would help not only our
own methodology, but might contribute also to the long-term search for procedures
to establish and refine discrimination skills of nonverbal humans (McIlvane, 1992;
Sidman & Stoddard, 1966).
Our results leave for future research the challenge of determining what are the
minimum procedures that (1) yield an adequate, statistically-based demonstration
of generalized IDMTS capability and (2) will reliably yield convincing demonstration
with a majority of animals. Although we emphasize the latter question, we do
recognize that the former may relate to analysis of developmental influences.
Last, the use of partial reinforcement with animals on IDMTS tests bolsters
an interpretation that accurate performance reflects true generalized IDMTS, but
this procedure carries the risk of actually extinguishing the very relations one is
seeking to maintain and/or reveal. Future research will be needed to define a
training path such that these procedures can be used as successfully as they
have been used with human participants with severe intellectual disabilities (e.g.,
McIlvane et al., 1984).
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QUANTITY DISCRIMINATION BY CAPUCHIN MONKEYS:
THE INFLUENCE OF OCCUPIED AREA AND NUMERICAL
DISTANCE.
DE FREITAS, M. C., BENITEZ, P., DOMENICONI, C., & BARROS, R. (2015). TEMAS EM
PSICOLOGIA, 23 (1), 111-121. DOI: 10.9788/TP2015.1-08.

Several studies show evidence that non-human species show pre-mathematical
abilities such as numerical discrimination that are comparable to human infants
and young children. However, the nature and the characteristics of these abilities
have to be specified, as well as the cues and prompts the individuals have used
in the tasks and the discriminability of groups of stimuli with different quantities.
Considering the continuous variables that vary concurrently with the numerical
variable is specially relevant. In general, area and volume vary simultaneously with
the number of stimuli and due to that, the controlling variables of behavior involved
in discriminating quantities in a task are difficult to identify precisely.
In fact, the importance of continuous cues as a more effective discriminative
support than the number of stimuli has been evidenced by studies with fish and
amphibians (Agrillo, Dadda & Bisazza, 2007; Krusche, Uller & Dicke, 2010). Pisa e
Agrillo (2009) verified the same tendency with cats as, when the occupied area by
different numbers of stimuli was maintained constant, two out of four cats started
choosing ramdomly, supporting the claim that the area – more than the number
of stimuli – was the relevant cue to the subjects.
The present study aimed to assess the numerical discriminability of capuchin
monkey (Cebus Apella) in discrete trials without explicit training, providing variables
of occupied area by food versus the number of elements present in the array.
In addition to that, the ratio between the number of elements in each set was
maintained constant, but the numerical distance was variable.
In total, six male Cebus apella monkeys (without controlling for age) with
experimental history of computerized conditional discrimination of bidimensional
stimuli took part in the experiment. The only experimental session had 12 trials,
which were performed individually by each monkey. The experimental stimuli were
banana slices measuring 1 cm, cut differently: the whole slice, ½ of a slice, ¼ of
a slice or 1/6 of a slice.
In order to assess the numerical distance, the trials were separated in ND1 (the
Numerical Distance between the pair of stimuli was only one element – e.g. in one
recipient there was a piece of food and in the other, two pieces), ND2 and ND4.
The numerical distance was maintained constant. Figure 1 graphically represents
the procedures for one subject (Subject 1).
Four conditions (A, B, C and D) were alternated during the experiment.
Condition A was the control condition, created to verify if the animals preferred any
stimulus position. Condition B was critical: the pairs of stimulus were presented
to the animals, maintaining the occupied area constant, but varying the number
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Figure 1. Graphic representation of sessions for Subject 1. The circles show the pieces of banana,
according to the different conditions and numerical distances in each trial.

of banana pieces. Conditions C and D varied simultaneously the occupied area
and the number of pieces.
During the study, the condition order of presentation was controlled to each
subject (except for the Condition A, which was the first presented to all animals),
as well as the trial sequence.
Therefore, the conditions were presented in a different sequence to each
animal and the positions (right or left) in which the larger amounts of food (when
the quantities were different) were systematically balanced across trials. The
average of subject quantity choices (smaller or larger quantities) in each condition
was analyzed.
As seen in Figure 2, animals consistently chose the recipient with more pieces
of fruit (grey bars) in Conditions C and D (upper portion of the figure). The analysis
of Condition B indicates a shift in that trend towards a more even distribution
between the two options. In fact, the animals tended to select the recipient with
less pieces of food.
In general, each one of the subjects selected only once the recipient with less
pieces of food. When the ND was of one element, all the subjects but one (Subject
3, in only one trial) consistently chose the recipient with more food. In trials with
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Figure 2. Individual and total responses of subjects in Conditions C and D (upper portion) and B (lower
portion), distributed between the selection of the recipients with more (grey portions of the bars) and
the recipients with less pieces of food (black portions of the bars).

ND=2, three animals selected only once the recipient with less food (Subjects 2, 4
and 5) and in ND=4 trials, two subjects (1 and 6) chose the smallest amount of food.
Thus, the present study corroborated literature data (obtained from different
species) on the importance of the continuous cue as a relevant variable to quantity
discrimination.
In spite of consistently choosing the option with more stimuli in Conditions C
and D, in which both the area and quantity were available as cues, the monkeys
vary their selection response and even selected slightly more the options with less
stimuli when the occupied area was not available as a cue (Condition B).
This study contributes to investigation on variables on numerical discrimination
in non-human animals. Future studies could replicate this experiment with a larger
number of trials in order to ensure higher experimental control by the manipulated
variables in each condition. Additionally, the ratio between the quantity of elements,
rather than the numerical distance, can be directly manipulated.
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THE ONTOGENY OF HUMAN POINT FOLLOWING IN DOGS:
WHEN YOUNGER DOGS OUTPERFORM OLDER
ZAINE, I., DOMENICONI, C., & WYNNE, C. D. (2015). BEHAVIOURAL PROCESSES, 119, 76-85.
DOI: 10.1016/J.BEPROC.2015.07.004.

One of the most intriguing behavioral characteristics of the modern domestic
dog (Canis familiaris) is its readiness to respond to human social cues and
gestures, especially pointing with the index finger. A widely-used paradigm in the
study of dog sensitivity to human action and intention is an object-choice test in
which the dog must locate a reinforcer hidden in one of two or more locations by
following a human pointing gesture.
Controversy surrounds the role of learning in the ability of dogs to follow
human pointing gestures. The domestication hypothesis argues that dogs
evolved human-like social skills as a by-product of domestication, and thus all
normally developing dogs are able to comprehend human communicative signs
spontaneously without the need for individual learning opportunities. An alternative
hypothesis defends the assumption that ontogenetic learning is important in dogs’
responsiveness to human social cues. The close proximity of pet dogs to humans
gives them opportunities to learn the reinforcing implications of human gestures.
The most relevant variable here is exposure to the human social environment,
and therefore the ability to follow human actions would come from acceptance of
humans as social companions in early ontogeny as well as informal conditioning
of following the limbs and actions of humans to acquire reinforcement.
There is experimental data supporting both hypothesis, although, part of this
conflicting results might be due to the different conditions under which the various
studies have been conducted. The purpose of the present study was to investigate
the possible role of ontogenetic learning on dogs’ spontaneous responsiveness to
human pointing cues. We compared the performance of puppies from two different
age groups in spontaneously following three different hand-point topographies
which varied in difficulty (difficult: momentary distal point (MDP); intermediate:
momentary proximal point (MPP); easy: dynamic proximal point (DPP)). We
predicted that older puppies would show a better performance than younger,
since the former will have had more experience with humans and, therefore, more
opportunities of learning to respond accurately to human social cueing. Further,
we predicted that their performance would increase as the difficulty of the hand
points decreased.
To test these predictions, we conducted two experiments. The experimental
setting is presented in Figure 1. In both experiments, two identical food bowls
served as choice stimuli. The experimenter stood 0.5m away from each bowl and
pointed to one of them. The dogs had to choose one bowl by leaving their starting
position, walking towards the bowl and touching it or standing at a distance of 10
cm or less from it. Choosing the bowl that was pointed to was reinforced by food
and no consequences followed in case of choosing the opposite bowl.
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Figure 1. Spatial configuration of the experimental setting.

In Experiment 1 our primary goal was to investigate age effects by comparing
the performance of a younger (8 to 12 weeks-old) and an older (20 to 24 weeks-old)
group of shelter puppies. We tested in total 40 puppies, 20 from each age-group. A
total of 30 test trials were conducted in three blocks of 10 trials of each point type,
plus 6 control trials, one after every 5 test trials. Half of the subjects started testing
by the difficult point, and the other half, by the easy one. The results indicated that
both age-groups were successful in following the easy and intermediate handpoints, but did not follow the difficult one. Also, they showed better performance on
more salient and, therefore, easier point types and that subjects benefitted from
being tested in an increasing order of difficulty, with a better performance in more
difficult points presented later in the procedure, as a by-product of generalization
and learning from earlier testing. Surprisingly, the younger group outperformed the
older group in following the intermediate and difficult hand-points (even though for
the latter, the performance was not significantly better than chance).
This latter result does not support either the domestication or the ontogenetic
learning hypotheses. In the first case, if following human social cues is an ability
that has evolved during domestication, then it should be maintained through life,
and not diminish with age – at least before senescence. In the second case,
considering that in general older puppies should have had more experiences with
human pointing cues than younger ones, the performance of older puppies should
be better than the younger ones.
Investigation of subjects’ pre-experimental histories revealed that significantly
more younger pups had experience living in human homes than did the older pups.
Thus, we conducted a second experiment to isolate the variable experience. We
collected additional data from older pet pups (20 to 24 weeks-old) living in human
homes on the same three point types and compared their performance with the
shelter pups from Experiment 1. In this case we expected the older pet pups to
show better performance than the both older and younger shelter puppies due
to developmental improvements with age and significantly greater amount of
experience living in human homes and exposure to human social environment.
Results supported our predictions. The pups living in homes accurately followed
all three pointing cues, including the difficult one (unlike the shelter pups). When
comparing both groups that had experience living in human homes, the older pet
pups outperformed the younger shelter ones. When comparing the two groups
from the same age, but differing in background experience with humans, the pups
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Figure 2. Median of correct responses across point types for each group. DE: difficult to easy; ED:
easy to difficult. EOP: experienced older pet puppies; EYS: experienced younger shelter puppies; NOS:
non-experienced older shelter puppies. MDP: momentary distal point; MPP: momentary proximal point;
DPP: dynamic proximal point. Error bars represent +/- IQR. *indicates p < .05 One-Sample Wilcoxon
Tests. **p < .05 Mann-Whitney Tests. Dashed line at chance.

living in homes outperformed the shelter pups. A significant correlation between
experience with humans and success in following less salient cues was found.
These results are shown in Figure 2.
These results, indicate the importance of ontogenetic learning in the ability of
some dogs to follow certain types of human social cues, and are consistent with
prior studies that have considered the impact of a dog’s experience in the home
on its ability to follow human pointing gestures.
This difference in performance may be due to the fact that pet dogs have more
exposure and experiences with human social cues than stray dogs and dogs
living in shelters. The results from the two experiments reported here, combined,
indicate that dog pups’ performance in following different hand points is influenced
not only by age, but also by point topography and background experience living
in human homes: age alone not being a good predictor of performance. The
condition of domestication alone also did not guarantee homogeneous high levels
of performance in following hand points. It is possible that during domestication
dogs have been selected for behavioral traits, such as decreased aggression
and fearlessness, hat made it possible for humans and dogs to share the same
environment. Once humans and dogs share the same social environment, dogs
have numerous opportunities to learn to discriminate and respond to relevant
stimuli, stimuli that led to important reinforcers in the past. For example, remaining
close to the owner may usually lead to petting, play or feeding, and dogs may
learn that pointing gestures usually lead to some reinforcers. Although, our data
support that domestication could not be accounted for our subjects’ performance in
following the hand-points, but highlighted the importance of ontogenetic learning.
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STIMULUS CONTROL IN A GO/NO-GO PROCEDURE WITH
COMPOUND STIMULI WITH PIGEONS
CAMPOS, H. C., DEBERT, P., LIONELLO-DENOLF, K., & MCILVANE, W. J. (2015). BEHAVIOURAL
PROCESSES, 115, 30-36. DOI: 10.1016/J.BEPROC.2015.02.015

Campos, Debert, Barros and McIlvane (2011) employed a go/no-go procedure
with compound stimuli and verified emergent symmetry relations with pigeons.
Subjects were taught to peck at two-component compounds A1B1, A2B2, B1C1,
B2C2 and refrain from pecking at A1B2, A2B1, B1C2, B2C1. Later, pigeons showed
training-consistent responding when compounds were rotated 180º on symmetry
tests (responses at B1A1, B2A2, C1B1, C2B2 and not at B1A2, B2A1, C1B2, and
C2B1) but not when the components of the compounds were recombined during
transitivity tests (A1C1, A2C2, A1C2, and A2C1) and equivalence tests (C1A1,
C2A2, C1A2, and C2A1).
The positive results on the symmetry tests of Campos et al. (2011) do not
necessarily indicate that the symmetric relations were equivalence relations
or even that the pigeons’ responses involved conditional discrimination. If the
subjects had also exhibited training-consistent responding for transitive and
equivalence relations, one could say that the test-trial performances constitute
stimulus equivalence (Sidman & Tailby, 1982). It is unclear whether the responses
to BA and CB stimuli were controlled by the relation between the components
(conditional discrimination) or by the compounds functioning as a unitary stimulus
(simple discrimination). The present study assessed whether the four pigeons
from our previous study would show maintained discrimination when the positions
of the components of each compound were changed relative to the training
stimuli. Training components were rotated 90º to the right and left (Tests 1 and
2, respectively), presented with a 1-cm separation (Test 3), and presented with a
1-cm separation and rotated 180º (Test 4) –see Figure 1.

Figure 1. Illustration of the stimuli presented during training and tests.
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Figure 2. Number of responses to related and non-related compounds in each test for individual
subjects. Each graph depicts data for the related compounds and their corresponding non-related
compounds (e.g., A1B1 and A1B2). Related compounds were A1B1, A2B2, B1C1, B2C2. Non-related
compounds were A1B2, A2B1, B1C2, B2C1.
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The number of responses made by the subjects to each of the related and
non-related compounds on baseline and test trials can be seen in Figure 2. First,
the number of responses to the related baseline compounds was higher than to
the related test compounds across all tests for almost of the subjects. Second, the
majority of the responses (98.73%) made on test trials were to related compounds.
Third, pigeons tended to respond more on test trials in Tests 1 and 2 than in Tests
3 and 4. Fourth, three of the four pigeons (P10, P21, and P9) did not respond
at all to at least one related compound in at least one test, and made only a
few responses on other related compounds in Tests 3 and 4 only. In summary,
maintained discriminations were seen in all tests for Subject P11, in Tests 1 and
2 for P21, in Tests 1 and 3 for P10, and in Tests 1, 2, and 4 for P9.
The results suggest that P11’s performance may involve true symmetrical
control by elements of the compound stimuli rather than mere simple discriminative
control by unitary stimulus compound. However, the results of the other three
subjects indicate that pigeons may not maintain discrimination when stimulus
elements are presented separated and/or rotated 180º relative to training, which
suggests that control by different aspects of the stimuli (i.e., different stimulus
control topographies) developed during training.
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THEORY-OF-MIND DEVELOPMENT IN BRAZILIAN LOWINCOME CHILDREN
DESSEN, M. A. & SOUZA, D. H. (2014). INTERNATIONAL EDUCATION RESEARCH, 2(3), 41-52.
HTTP://DX.DOI.ORG/10.12735/IER.V2I3P41

Despite all the advances of theory-of-mind research in recent years, our current
understanding of this phenomenon in children from different socioeconomic
backgrounds living in developing countries is still limited. The Brazilian literature
on theory-of-mind development presents mixed results. For example, Dias (1993)
tested false belief understanding in orphanage children as well as children from
low and middle SES families living in the northeast region of Brazil. Although
participants had scores below chance at ages 4 and 5, children from low and
middle SES were performing above chance at the three tasks at all three ages
(4, 5 and 6). Roazzi and Santana (1999), on the other hand, found that only 32%
of the 4-year-olds in their study passed this false-belief task whereas 98% of the
5-year-olds were successful. More recently, however, Roazzi and Santana (2008)
tested 5- and 6-year-old children from low SES families in a similar task that
assessed first order false belief as well as second order false belief attribution.
Compared to their previous findings, 5-year-olds in this more recent study had more
difficulty overall in the first-order false belief questions, which seems to suggest
an effect of socioeconomic status on children’s performance.
Clearly, more studies are needed if one wants to reach a conclusion regarding
Brazilian children’s developmental pattern towards theory of mind. Do children
from low- and middle-class families who attend public preschools in Brazil lag
behind preschoolers in more developed countries? Or is it possible that, despite the
socioeconomic differences, their pattern of development is equivalent? The present
study aims to contribute to the field by testing Brazilian low-income preschoolers
in two theory-of-mind tasks (an explicit false-belief task and a content false-belief
task) as well as in a test of inhibitory control: the Luria hand-game (Hughes, 1996).
METHOD
Participants
One hundred and twenty-one children participated in this study. They were
divided in three groups: 41 3-year-olds (M= 3;6, range= 3;0 – 3;11), 44 4- year-olds
(M =4;6, range= 4;0 – 4;11), and 36 5-year-olds (M = 5;6, range= 5;0 – 5;11).
Participants attended public schools located in Brasília, the capital city of Brazil,
and vicinities, and were from low SES working-class families.
Procedures
Three different procedures were used in the current study: an adapted version
of the verbal and non-verbal false belief tasks created by Call and Tomasello
(1999); the Luria hand-game as described by Hughes (1996); and the Deceptive
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Box game (Perner, Leekam, & Wimmer, 1987). During the first procedure, a puppet
was used to replace one of the two adults involved in the original tasks, therefore,
this procedure will be called the Puppet test from now on.
Puppet Test. Children were asked if they wanted to play a hiding-finding game
with the toy they had previously chosen. The procedure consisted of pre-test trials,
control test trials, as well as a nonverbal and a verbal version of the explicit falsebelief task. During pretest, the experimenter (the hider) sat behind the plastic box
(the barrier) and the child sat on the opposite side. The hider then told the child that
she would hide her toy in one of two opaque containers and the child’s job was to
try to find it. The puppet (communicator) sat behind the hider and therefore could
see where the toy was being hidden. At the appropriate time, the experimenter
placed the containers on top of the plastic box and the puppet placed the small
rock on top of the box containing the toy. Children were then asked: “Where’s the
toy?” Pretest was administered until the child provided correct responses on three
consecutive trials. The goal of the pretest trials was to familiarize the child with the
role of the communicator and show how she could help him/her to find the sticker.
The control trials consisted of three different tests (two trials for each test): (a)
the visible displacement test; (b) the invisible displacement test and (c) the ignore
communicator test. Successful performance on these three trials was necessary
before administering the false belief tasks. During the visible displacement test,
the puppet placed the marker on the container holding the toy and left the room.
The experimenter then moved the toy from one container to the other in full view
of the child. During the invisible displacement test, instead of moving the toy, the
experimenter simply switched the location of the containers. During the ignore
communicator test, the experimenter moved the toy (not the container) while the
puppet was out, but it marked the container only after its return, thus the child had
to ignore the information provided by the puppet since it was known to be false.
Finally, each child was administered three versions (tests) of the false belief
task that involved changing the location of an object: two verbal tests and a
nonverbal test. In the verbal tests, the experimenter hid the toy and presented
the containers to the child as the puppet left the scene. Then, in front of the child,
the experimenter moved the sticker from the original box to the second box in full
view of the child and told him/her they were going to play a trick on the puppet. The
child was then asked which container the puppet would mark when he returned.
The puppet returned and placed the marker on the wrong container and the child
had to say what the real location of the toy was. During the nonverbal test, the
experimenter switched the location of the containers and smiled (after the puppet
left). Therefore, the child remained ignorant of the real location of the toy. The
puppet then returned and marked the container at the location where the toy had
been originally hidden. The child was requested to indicate where the toy really
was. In order to succeed in both versions, the child had to understand that the
puppet had false beliefs about the location of the toy.
The Luria Hand-Game. This game was conducted exactly as in Hughes’
study (1996). Children were asked to play a hand-game. The experimenter made
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gestures with his (her) hand and asked the child to perform the same movement
(making a fist or pointing a finger). During the first phase of the test, the child was
supposed to imitate the experimenter’s gestures. In order to succeed, the child
had to imitate correctly three pointing gestures and three fists. During the conflict
(test) phase, the child was asked to make a different gesture. There were eight test
trials during the first (imitation) phase and ten during the conflict (test) phase. In
order to be considered successful in the conflict task, the child needed to provide
six consecutive correct responses.
The Deceptive Box. In this variant of the false belief task, each child was
presented with a familiar box of chocolates (Perner et al., 1987). The box, however,
did not contain chocolate, but rather, three pencils. The child was shown the
contents of the box and was then asked three questions: (a) What did you think
was inside the box? (b) I will show this box to another child in a few minutes. What
will he/she think is inside the box? (c) Can you remember what is inside the box?
RESULTS
One-sample t-tests revealed that participants passed the three control tests
when compared to chance with the exception of the 3-year-olds in the invisible
displacement test, t (40) = .65, p > 0.05. A one-way repeated measures ANOVA
revealed an effect of age, F (2, 118) = 7.4, p = 0.001, as well as an effect of
task, F (2, 118) = 30.77, p < 0.001, but no interaction between age and task.
Planned comparisons showed that 5-year-olds had better performance than the
3-year-olds, p = 0.001, but the difference between the 5- and the 4-year-olds was
only marginally significant, p = 0.6. With regard to the false belief tasks, both the
visible displacement and the ignore communicator tests were easier than the
invisible displacement test, ps < 0.001, but no difference was found between the
visible displacement and the ignore communicator test.
False-belief tests
Consistent with the results from Call and Tomasello (1999), an association
between age and performance (success or failure) was found for the nonverbal
test, χ2(2) = 11.48, p < .05, and the second verbal test, χ2(2) = 18.41, p < .001;
however, the same association was not found for the first verbal test, χ2(2) = 0.36,
p = n.s. As can be seen in Figure 1, there is a significant increase across age in the
number of children who succeed in both the non-verbal test and the second verbal
test, but there seems to be no improvement with age in children’s performance in
the first verbal test. Unlike the participants in the Call and Tomasello study (1999),
however, the majority of 4-year-olds (65.9%) did pass the non-verbal test and the
second verbal test (72.7%).
The Luria Hand-Game
A significant association between age and performance in the conflict condition
(success or failure) was found, χ2(2) = 18.36, p < .001. The majority of 3-year-old
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Figure 1. Percentage of children passing the three false-belief tasks (non-verbal test, verbal test 1,
verbal test 2).

children failed the conflict condition (60.7 %), whereas the vast majority of 4- and
5-year olds passed the test, 79.5% and 85.3%, respectively.
Deceptive box
There is a clear association between age and task performance, χ2(2) = 10.31,
p < .05 for both the self-attribution test and the other-attribution test, χ2(2) = 13.42,
p = .001. Only 17.1% of 3-year-olds (7 participants) gave correct answers to the
self-attribution question and 9.8% (4 participants) to the other-attribution question.
In fact, even among the oldest age group participating in the present study (5 to
6-year-olds), only half of them gave correct responses to both types of question
(52.8% to self- and 50% to other-attribution questions).
The majority of 3-year-olds gave correct responses to the memory control
question (73.2%); however, very few of them gave correct responses to the selfand other-attributions (17.1% and 9.8%, respectively), which suggests that their
poor performance in the task was not affected by an inability to remember the
sequence of events in the task.
DISCUSSION
Three patterns of results were observed in the present study. Firstly, children
from all three age groups (3-, 4- and 5-year-olds) succeeded in the Luria
hand-game, which suggests that they do not present any deficits or delays in
inhibitory control, an executive function found to be correlated with or to predict
performance in false belief tasks (Carlson & Moses, 2001; Hughes, 1998).
Secondly, in accordance with the results from Call and Tomasello (1999),
children`s performance in the false belief task (unexpected transfer) improved
with age, with the exception of the first verbal test. Unlike children in the original
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study, the majority of 4-year-olds (65.9 %) passed the non-verbal test and the
second verbal test (72.7%).
Finally, and contrary to the results of the unexpected transfer task, children`s
performance in the unexpected content task was clearly much worse than what
was found with English children in the original study (Perner et al., 1987). Moreover,
there was clear indication that children’s failure in the task was not related to a
memory difficulty.
Given the robust evidence that social background is correlated with delays
in theory-of-mind development (e.g., Cutting & Dunn, 1999; Holmes, Black, &
Miller, 1996; Hughes et al., 2005), one should expect that this group of poor
children from Brazil should present a lower level of performance in false belief
tasks. What the results of the present study suggest, however, is that children´s
performance in false-belief tasks may not necessarily reveal their true state or level
of social understanding, mainly because their performance depends on how much
experience or familiarity with the problem they have. Given adequate preparation or
experience during the experiment, even children, who may be deprived of adequate
“talk about the mind” at home, as it seems to be the case of children from lower
SES families (e.g., Cutting & Dunn, 1999), may perform successfully. Therefore,
more studies with other variants of the false belief task are necessary to reach any
conclusion about the pattern in theory-of-mind development in Brazilian children.
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DIFFERENTIAL REINFORCEMENT IN SIMPLE
DISCRIMINATION LEARNING IN 10- TO 20-MONTH-OLD
TODDLERS
MINTO DE SOUZA, N., GARCIA, L. T., & GIL, M. S. C. A. (2015). THE PSYCHOLOGICAL
RECORD, 65, 31-40.

DISCRIMINATION AND REVERSAL LEARNING BY TODDLERS
AGED 15-23 MONTHS
MINTO DE SOUSA, N., GIL, M. S. C., & MCILVANE, W. J. (2015). THE PSYCHOLOGICAL
RECORD, 65, 41-47.

Note: This extended abstract covers two closely related articles, published in
the same issue of The Psychological Record. The text is adapted from a post
in the Institute’s blog Boletim Behaviorista (Behaviorist Bulletin), which posts
extended abstracts of recent articles, in a less formal language, targeted for
undergraduate students.
Human infants are beings that attract a lot of attention and evoke positive
reactions, such as the “ooonnnwww” that most people vocalize seeing a cute
baby or a picture of one. We may ask why babies are so cute, but we may also
ask questions about their behavior, which may contribute to the advancement
of science: “How do they learn?” or “Which are their cognitive processes?” Two
articles published in same issue of The Psychological Record, by Naiara Minto de
Sousa and Maria Stella Gil, with the collaboration of Lucas Tadeu Garcia in one
of the articles, and William J. McIlvane in the other, addressed the question of
relational learning in infants, presenting not only interesting data but also important
methodological advancements.
One of the challenges for behavioral scientists is how to arrange the
experimental conditions in a way that the participants’ behavior may indeed provide
answer for the experimental questions. These are important challenges in the
research on learning of stimulus relations by human infants. As examples of the
major methodological challenges posed by this population we may cite how to
keep the infant interested in the experimental task, how to avoid fatigue, how to
choose a response that can be performed consistently, how to avoid errors that
bring about more errors, and how to deal with problems of novelty, preference,
and satiation regarding the stimuli used in the research.
The first article (Minto de Sousa, Garcia, & Gil, 2015) sought to clarify the effects
of two procedures in simple discrimination tasks. To do this, they used a panel
with two rotating windows that contained toys. The discrimination task consisted
basically in touching one of the windows. If the window contained the stimulus
defined as “correct” (S+), this window rotated to present an identical object, which
the infant could pick up in order to play with. To reinforce the choice of the correct
toy, the researcher helped the child to pick up the toy and interacted with the child
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for 30 seconds. If the child chose the incorrect toy, both windows remained closed
until the next trial.
The two procedures differed in the introduction of differential reinforcement.
In Procedure A, the infant was exposed to two stimuli since the first trial, and the
toy chosen in the first trial was defined as S- for the rest of the trials. Procedure B
began with four trials presenting only one toy: the defined as S+ in the first trial, the
defined as S- in the second, followed by another presentation of S+ and then S-. In
each of these trials the infant was prompted to choose the window that contained
the toy. This was done so that they experienced the consequences of choosing
each of the toys, in order to increase the chances that they did not choose based
on the consequences of choosing each stimulus and not based on their preferences
for them. These four trials were followed by simple discrimination trials presenting
two stimuli. Children were exposed to a series of simple discrimination “problems”,
with an alternation of both procedures. Half of the children started with Procedure
A, in an ABAB design, and the other half started with Procedure B, in a BABA
design. Each session had 11 trials, and learning criterion was three consecutive
correct responses. A new simple discrimination problem (with different stimuli) was
introduced in each new session, to avoid satiation of the toys.
Did researchers find a difference between the procedures? Yes! Children
learned more simple discrimination with Procedure A, although the difference
was small. The authors argue that infants may learn several simple discrimination
problems with strategies that assure differential reinforcement at the beginning
of each new task.
The second study (Sousa, Gil, & McIlvane, 2015) also used a method that was
both sensitive and simple. Researchers sought to simplify the technical aspects
of the study, using a static device: simply a binder in which pictures (of animals)
were attached to individual pages by strips of Velcro. This was similar to books for
babies, familiar in the daily lives of children at home or in daycares.
In this study all discrimination problems began with Procedure A: the first
stimulus chosen by each child was considered the S- for that problem. This simple
discrimination procedure was followed by a reversal training, in which the previous
S- became S+, and the previous S+ became S-. A correction procedure was used if
a child emitted three consecutive incorrect responses, or three consecutive choices
of the same stimulus position. In this case, the experimenter provided physical
guidance for the child, leading her hand to the correct stimulus. In this case, as
in all correct choices, the experimenter removed the picture from the binder and
used it to play with the child for 20 seconds.
It was found that five of the eight participants achieved learning criterion for all
six simple discrimination problems and their respective reversals. These children
showed a progressive decrease in the number of trials needed to achieve criterion.
These results are very expressive, considering the age range of the participants
(15 to 23 months). They also indicate the potential of an activity that is similar to
familiar activities for children in this age range.
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The most important contribution of these studies is methodological. They
refined methods to study discrimination learning and reversal learning in very
young children (10-20 months in the first study, and 15-23 months in the second).
They show that researchers can obtain answers about learning capacities of very
young children if they know how to make the right questions.
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CROSS-CULTURAL ADAPTATION OF PRESCHOOL
LANGUAGE ASSESSMENT INSTRUMENT - SECOND EDITION
LINDAU, T. A., ROSSI, N. F., & GIACHETI, C. M. (2014). CROSS-CULTURAL ADAPTATION
OF PRESCHOOL LANGUAGE ASSESSMENT INSTRUMENT. CODAS, 26(6), 428-433. D.O.I
10.1590/2317-1782/20142014116

For an early identification of and intervention in problems related to spoken
language, it is necessary that the professional first chooses the assessment
procedures that will be part of the diagnostic process, in order to investigate specific
language abilities and also allow the accomplishment of ongoing assessments,
seeking to verify and establish the necessary modifications to the intervention
(Goulart & Chiari, 2007; Giacheti, 2013).
It is known that there are not always built and/or adapted and standardized
instruments available in a country’s mother tongue, especially in Brazil. Therefore,
a possible and viable alternative is to translate and adapt a tool developed in
another language (Westermeyer & Janca, 1997; Jorge, 1998).
Among the internationally recognized instruments for evaluation of spoken
language in preschool-aged children, the second version of the Preschool
Language Assessment Instrument (PLAI-2) is a test that investigates important
aspects of the early communicative exchanges at two response levels: receptive
language (nonverbal response) and expressive language (verbal response) (Blank,
Rose, & Berlin, 2003; Lindau, 2014). Therefore, the aim of this study was to adapt
PLAI-2 instrument to Brazilian Portuguese.
The process of adapting PLAI-2 was carried out following the stages considered
essential for studies of adaptation and validation of instruments (Guillemin,
Bombardier, & Beaton, 1993; Beaton, Bombardier, Guillemin, & Ferraz, 2000;
Gjersing, Caplehorn, & Clausen, 2010; Figure 1). Some orders demanded
adjustments in both the grammatical and idiomatic framework, which had to respect
the grammatical rules of Brazilian Portuguese and consider sociocultural factors
and age group (Table 1).
As a result of this step, it is noteworthy that all the items tested, as well as
application instructions (orders, scoring, and interpretation), were included.
Therefore, this process met the needs of theoretical, semantic, and cultural
equivalence.
Thereby, in order to verify the technical (collection form) and criterion (normative
interpretation) equivalence, in addition to finding possible inconsistencies between
the original and Brazilian version, the pre-final version of the instrument PLAI-2
was used to assess a pilot group with 30 participants with typical language
development (Table 2).
The results obtained in the pretest indicated that the Brazilian version of PLAI-2
allows the discrimination of the performance of participants from three age groups
- a statistically significant difference was found when comparing the raw and scaled
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Figure 1. Schematic illustration of the translation and adaptation stages of the instrument.

Table 1. Representation of the Adapted Items.
Original order

Adaptation

Justification

“...Mostre para mim...”

The translation options “Mostre-me”,
“Mostre para mim”, or “Me mostre” are
adequate. The second option was chosen
due to the frequency of exposure, which
represents the most informal use of the
language.

“...man in the garage…”

“...mecânico...”

This adaptation was chosen due to the
sociocultural context, in which sometimes
there is a difference between being
a receptionist/manager and being a
mechanic.*

“…raincoat….”
“…cupcake...”
“…starfish…”

“...guarda-chuva...”
“...cachorro-quente...”
“...pica-pau...”

The modification of the figures to “guardachuva” (umbrella), “cachorro-quente” (hot
dog) and “pica-pau” (woodpecker) was
suggested to maintain the number of words
in the original version.**

“…Now look at the bed and
the chair. They are two
pieces of furniture. Tell me
the name of another piece
of furniture.”

“...Agora olhe para a maçã
e o pão. Eles são dois
alimentos. Me fale o nome
de outro alimento.”

The original translation,
“móveis”/“imobiliário” (pieces of furniture/
furniture), present expressions that are too
formal for an infantile language.***

“Toque seu cabelo, levante
e bata palmas.”

The adapted version was chosen in spite
of the original (“Toque seu cabelo, depois
levante e depois bata palmas”) due to
the difficulty in comprehension by the
participants.****

“…Show me…”

“Touch your hair, then
stand up, and then clap
your hands.”

*The item was applied in its two forms, and a better comprehension was observed in the expression “mecânico”, and
consequently, a higher rate of correct responses; **The recognition of the image and the name “cupcake”, which is a
loanword from English used in Brazilian Portuguese, made its translation difficult; ***The item was applied in its two forms
(“móveis” and “alimentos”), and a higher rate of correct responses was observed with the use of the word “food”; when
using the word “movies” or “imobiliário”, several participants failed to understand the order given, and, in most cases, the
answer was given as “carro” (car) or “avião” (plane); ****The item was applied to five children in each age group in its two
forms: “Toque seu cabelo, depois levante e depois bata palmas” (original) and “Toque seu cabelo, levante e bata palmas”.
It was observed that, when using the original expression, especially in the 3-year-old age group, there was difficulty in
memorizing the sequence presented and in its comprehension (without the Brazilian Portuguese equivalent for “then”.
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Table 2. Comparison Between the Three Age Groups Regarding the Variables: Raw Receptive and
Expressive Scores, and Score for the Communicative Ability.
Variable

Raw score - reception

Raw score - expression

Scale score –
communicative ability

Age group

Mean±SD (Median)

Min–Max

GI

15.3±2.6

(15.5)

9.0–23.0

GII

19.2±2.6

(19.0)

14.0–24.0

GIII

23.0±2.3

(23.0)

18.0–28.0

GI

14.2±3.7

(14.0)

6.0–27.0

GII

19.0±3.4

(19.0)

12.0–26.0

GIII

26.1±3.2

(26.0)

19.0–32.0

GI

103.3±9.7

(104.5)

76.0–133.0

GII

98.9±8.6

(97.0)

79.0–118.0

GIII

100.3±9.9

(100.0)

79.0–127.0

p-value

<0.001*

<0.001*

0.044**

*p≤0.005; **p≤0.05; Kruskal–Wallis test
Caption: SD = standard deviation; GI = 3 years to 3 years 11 months; GII = 4 years to 4 years 11 months; GIII = 5 years to
5 years 11 months; Min = minimum; Max = maximum

score of the three age groups -, and it was observed that the mean and median
raw scores (reception and expression) tend to increase with age (3-years-old
>4-years-old >5-years-old).
Therefore, in the field of language, the test has been considered an important
tool for the characterization study of expressive and receptive performance of
spoken language, and also for follow-up at ages 3, 4, and 5.
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SENTENCE PRODUCTION AFTER LISTENER AND ECHOIC
TRAINING BY PRELINGUAL DEAF CHILDREN WITH
COCHLEAR IMPLANTS
GOLFETO, R. M., & DE SOUZA, D. G. (2015), SENTENCE PRODUCTION AFTER
LISTENER AND ECHOIC TRAINING BY PRELINGUAL DEAF CHILDREN WITH COCHLEAR
IMPLANTS. JOURNAL OF APPLIED BEHAVIOR ANALYSIS. DOI: 10.1002/JABA.197

Cochlear implant (CI) is a device that permits the detection of sounds, including
spoken language, but the sounds that are captured by the implant have no meaning
for a prelingual deaf person (someone who was deaf before acquiring language).
Therefore, the challenge on hearing rehabilitation of CI users is to provide auditory
comprehension, including comprehension of spoken language. For example, some
studies based on the Equivalence Paradigm have taught relations between dictated
words and pictures (selecting the picture of a CAR, among others, upon the sound
of the corresponding word “car”), and between dictated words and printed words
to CI users. In general, students learn to relate pictures and printed words to the
corresponding dictated words. Moreover, without additional teaching, they become
able to relate pictures to printed words and vice versa. Also, they name some
pictures and read words that they had only selected in receptive tasks (AlmeidaVerdu et al., 2008; Golfeto, 2010; Sidman & Tailby, 1982). These results as well
as the conceptual and empirical developments in the analysis of verbal behavior
(Greer & Ross, 2008; Skinner, 1957; Sundberg & Partington, 1998) suggest that
behaviorally oriented training can effectively improve listener and speaker skills
in children with cochlear implants.
In order to go further, the current study was designed to teach listener and
speaker repertoires involving three-word phrases: agent-action-object (for example,
“Beto is squeezing the lemon”). In contrast to single words, sentences have syntax.
Depending on “the ordering of words in an utterance ... [the sentence] may have
a different meaning or it may not make sense” (Mackay & Fields, 2009, p. 209).
Moreover, sentences also allow for the novel combination and recombination of the
words that constitute the sentences (Skinner, 1957), generating novel sentences.
The following example illustrates the novel combination and recombination of the
words. Suppose that a child is able to name colors (red, blue, green) and toy objects
(car, ball, telephone), but cannot produce a sentence (adjective-noun) including
these words. Using a matrix displaying the 3 color names in the columns and the
3 nouns in the rows, the child could be directly taught to say: “red car”, “green car”,
“green ball”, “blue ball”, “blue telephone” and “red telephone” when presented with
the respective items. In this example, training do not occurs along the diagonal of
the matrix, and the components of the sentences are overlapped. If the training
is effective, the child would be able to name the same objects in different colors
(the diagonal of the matrix): blue car, red ball and green telephone.
In the present study three children aged 7 to 10 who were using CIs for at
least three years were taught to select the correct video clips upon hearing the
corresponding sentence. The sentences were dictated and presented through the
computer’s external speakers and video clips were simultaneously presented in
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Table 1. Three× three training matrices. The rows indicate the subjects. The columns indicate verbobject combinations (the actual stimulus phrases were in Portuguese). Within the matrix, sentences
in gray cells were trained first. Sentences in black cells were trained second. The white cells contain
the words used in novel sentences.
MATRIX A
Verb-Object Combinations
Subject

is peeling the lemon
(V1)

is squeezing the
lemon (V2)

is grating the lemon
(V3)

Beto (S1)

S1V1 (7)

S1V2 (Sentence 1)

S1V3 (2)

Juca (S2)

S2V1 (4)

S2V2 (8)

S2V3 (3)

Dudu (S3)

S3V1 (5)

S3V2 (6)

S3V3 (9)

MATRIX B
Verb-Object Combinations
Subject

is hanging the shirt
(V4)

is fastening the shirt
(V5)

is wrapping the shirt
(V6)

Beto (S1)

S1V4 (16)

S1V5 (10)

S1V6 (11)

Juca (S2)

S2V4 (13)

S2V5 (17)

S2V6 (12)

Dudu (S3)

S3V4 (14)

S3V5 (15)

S3V6 (18)

any three of four corners of the computer monitor. Each video clip ran continuously
and repeatedly until a select response occurred.
We taught two sets of six sentences and for each set we evaluated if they were
able to relate each novel video clip to each novel-dictated sentence composed
by recombined words of sentences previously taught, without direct training. In
order to provide the emergence of untrained listener responses, that is, selecting
novel correct video clips when the corresponding novel sentences were dictated
(listener skills) we used matrix training with overlapping words to promote their
recombination. Two 3×3 (agent-action-object) matrices generated 18 sentences.
For example, for the first matrix (see Table 1, Matrix A), the trained sentences
were “Beto is squeezing the lemon” (Sentence 1), “Beto is grating the lemon”
(Sentence 2), and “Juca is grating the lemon” (Sentence 3). The untrained sentence
composed of words of these training sentences was “Juca is squeezing the lemon”
(Sentence 8). When that dictated sentence was presented, the three video clips
that ran simultaneously showed Beto squeezing the lemon, Juca grating the lemon,
and Juca squeezing the lemon; therefore, the correct choice depended on control
by two words, the subject and the action. The recombined trials in this test also
included the other two untrained sentences (7 and 9) that involved at least one
novel element.
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We also evaluated if the children were able to identify (naming) all 18 video
clips (trained and untrained videos) by saying the agent, action and object of each
video presented.
Therefore, the first goal of the study was to evaluate whether the teaching
procedure would result in the emergence of untrained listener responses, that
is, selecting novel video clips upon hearing the corresponding novel sentence
(listener skills). A second goal was to evaluate whether the teaching procedure
would provide the emergence of naming video clips (speaker skills). Echoic
(oral imitation) training was also implemented to improve the children’ speech
production. After training, the children were able to relate novel video clips to novel
(untrained) dictated sentences. Naming of both trained and untrained videos clips
also increased for all participants.
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EMERGENCE OF AUDITORY-VISUAL RELATIONS FROM
A VISUAL-VISUAL BASELINE WITH CLASS-SPECIFIC
AUDITORY CONSEQUENCES IN INDIVIDUALS WITH AUTISM
VARELLA, A. A. B., & DE SOUZA, D. G. (2014). JOURNAL OF THE EXPERIMENTAL ANALYSIS
OF BEHAVIOR, 102, 139-149.

Symbolic behavior is relevant for many reasons, especially for its role in human
language. It can be defined as behavior controlled by stimuli arbitrarily related
by equivalence: if we learn to relate the spoken word “shirt” to the shirt as an
object and the spoken word “shirt” to the printed word SHIRT, we could be able
to relate the object and the printed word without any additional training. In this
example, the object, the printed word and the spoken word are related to each
other independently if they are not physically similar. Therefore, they comprise an
equivalence class, exerting similar functional control over the behavior in some
contexts.
Empirical studies have demonstrated that class-specific contingencies may
engender stimulus-reinforcer relations. In these studies, cross modal relations (i.e.,
relations between stimuli from different sensory modalities) emerged when cross
modal relations comprised the baseline, and intramodal relations (i.e., relations
between stimuli from the same sensory modality) emerged when intramodal
relations were taught during baseline. The present study investigated whether
auditory-visual relations (cross modal) would emerge after participants learned only
visual-visual (intramodal) relations in the baseline. One possible way to address this
question is through the use of class-specific contingencies: by employing auditoryspecific consequences when teaching a visual-visual baseline (intramodal), one
could assess the emergence of auditory-visual relations (cross modal).
Four individuals diagnosed with autism were exposed to a computerized
matching-to-sample task for learning the visual-visual AB and CD relations
with auditory-specific consequences. The visual stimuli were abstract pictures
and auditory stimuli were jingle tones, all of them presumed to be unfamiliar to
participants. When A1 and C1 were presented as samples, the selections of B1 and
D1, respectively, were followed by an edible previously selected (R1) and a sound
(S1) presented by the computer. Selections of B2 and D2 under the control of A2
and C2, respectively, were followed by R2 (another edible previously selected) and
a different sound (S2). After baseline training, the participants were exposed to
probe trials, which tested the emergence of eight possible visual-visual relations:
AC, CA, AD, DA, BC, CB, BD, and DB. Visual-visual probes were presented
in two different blocks: one presented only AC, AD, BC and CB trials, and the
other presented CA, DA, CB and BC trials. Auditory-visual probes assessed the
emergence of four possible auditory-visual relations between the visual stimuli and
the sounds employed as specific consequences: SA, SB, SC, and SD relations.
All participants acquired the baseline relations (visual-visual AB and CD
relations). Figure 1 depicts the results obtained in the visual-visual and auditoryvisual probes. Regarding the visual-visual relations, three of four participants
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Figure 1. Percentage of responses consistent with class formation on probe trials.

showed emergence of all relations, as indicated by blue and grey bars in Figure 1.
Beto showed gradual emergence of three visual-visual relations. On auditory-visual
probes, all of the participants demonstrated the emergence of all auditory-visual
relations. Thus, the emergence of auditory-visual relations from class-specific
auditory consequences suggests that these relations are not dependent on cross
modal baseline training. The procedure has a great potential to become applied
technology to generate auditory-visual discriminations and stimulus classes in the
context of behavior-analytic interventions for individuals with autism, a population
that frequently display difficult in learning relational and verbal repertoires.
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EMERGENCE OF READING AND WRITING IN ILLITERATE
ADULTS AFTER MATCHING-TO-SAMPLE TASKS
BANDINI, C.S.M., BANDINI, H.H.M., SELLA A.C., & DE SOUZA, D. G (2014). PAIDEIA, 24 (57),
75-84. DOI:10.1590/1982-43272457201410.

Reading and writing are behaviors that provide an individual with the opportunity
for inclusion in many social environments. Despite the importance of these
behaviors, statistical indices show that, in Brazil, 8.6% of the people aged 15-24
are illiterate. The purpose of this manuscript, which is divided into two studies,
was to assess the effects of a Portuguese language reading curriculum for simple
(Study 1) and complex words (Study 2) in illiterate adults.
One man and three women, aged between 17 years and 64 years and 5 months
at the beginning of the study, participated in Study 1. Two were students at a public
school, students of the EJA program, and two attended a research center at a
public state university. All had performances between 0% (zero percent) and 20%
(twenty percent) of correct responding in the General Reading Pre-Test.
Study 2 participants were three men and one woman (participant of Study 1),
students of the public system EJA program. The participants were aged between
28 years and 9 months and 46 years and 2 months at the beginning of the study
and had rates between 0% (zero percent) and 52% (fifty-two percent) of correct
reading in the General Pre-Test.
Both studies used the curriculum Learning to Read and Write in Small Steps
- LEPP (de Rose, de Souza, de Rose, & Rossito, 1989; de Rose, de Souza, &
Hanna, 1996). Module 1 aimed to teach 51 simple and simple words comprised
of two or three syllables. This module was divided into four teaching units, these
units being divided into steps, which taught three words each. The teaching
steps were composed of matching-to-sample trials between dictated words and
printed words, interspersed with copy and dictation with constructed response
(CRMTS) trials using letters and syllables. Module 2 was also divided into units:
Each set of five steps, four teaching and one test, formed a unit, in which all
taught words from Portuguese had the same feature; for example, words with a
ch (chave, fecho, chita, chuva), a nh (lenha, ninho, vinheta, senha), a consonant
cluster (as in porta, poste, ponto; talco, corpo, pulga) etc. The overlapping of the
same feature in different words fosters the abstraction of these minimal units, a
behavioral process in the origin of recombinative reading, that is, after learning
some words, the student generalizes the reading for other words with the same
features. In each step, four words were taught through matching-to-sample tasks
that established conditional relations between the printed and dictated words, a
total of 16 words per unit.
Figure 1 shows the percentage of correct reading and writing responses in the
General Pre-Test, in the post-tests after each teaching unit, and in the General
Post-Test of Module 1. There was an increase in the percentage of correct
responses for whole words in reading and writing (dictation) tasks when compared
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Figure 1. Percentage of correct reading and writing responses and bigrams in the general pre-test, the
tests performed at the end of each teaching unit, and in the general post-test of teaching module 1.

Figure 2. Percentage of correct reading and writing responses and bigrams in the general pre-test
and post-tests performed at the end of each teaching unit of teaching module 2.
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to the performances in the General Pre-Test and in the other tests of the procedure.
Overall, the scores in reading the target words were systematically higher than
the scores in writing (dictation) the same words.
Specifically related to the reading tasks, the participants needed a variable
number of exposures to the unit post-tests to meet the performance criterion, as
illustrated in Figure 1.
Figure 2 shows the percentage of correct responses in pre- and post-tests of
each teaching unit regarding performance in reading and writing (whole words
and bigrams) tasks.
As in Study 1, there was an increase in the percentage of correct responses for
whole words in the reading and writing tasks in successive post-tests, compared to
the performances obtained in the pre-test, with the reading of target words scores
systematically higher than the writing scores. However, regarding the performance
in writing tasks, the percentages of correct responses were more modest than in
the first study and there were no tests in which the dictated words were spelled
100% correctly by any of the participants.
The results show that Modules 1 and 2 of the LEPP curriculum can be effective
in teaching rudimentary reading to illiterate adults. Although rudimentary, because
teaching only words, the curriculum is a very important first step, because it
establishes the component of reading – textual behavior, or decodification, that
is a requisite for the second important component, reading with comprehension.
As the results of previous studies with this curriculum have shown, with
different populations (e.g., Melchiori, de Souza, & de Rose, 2000), thanks to the
recombinative processes, the students lean to read not only the words directly
taught: they read also novel words that have the same features of learned words,
but in different order. Therefore, this study replicated and extended to adults, the
rapid and efficient progress in learning to read target and novel words, which has
been characteristic of the LEPP curriculum.
REFERENCES
de Rose, J.C., de Souza, D.G., & Hanna, E.S. (1996). Teaching reading and spelling:
Exclusion and stimulus equivalence. Journal of Applied Behavior Analysis, 29 (4),
451-469.
de Rose, J.C., de Souza, D.G., Rossito, A.L., & de Rose, T.M.S. (1989). Aquisição de leitura
após historia de fracasso escolar: Equivalência de estímulos e generalização. Psicologia:
Teoria e Pesquisa, 5, 325-346.
Melchiori, L.E., de Souza, D.G., & de Rose, J.C. (2000). Reading, equivalence and
recombination of units: A replication with students with different learning histories. Journal
of Applied Behavior Analysis, 33, 97-100.

Relational Learning and Symbolic Functioning: Basic and Applied Research
ANNUAL REPORT # 6 (2014-2015)

197

MONITORING MERCURY EXPOSURE IN REPRODUCTIVE
AGED WOMEN INHABITING THE TAPAJÓS RIVER BASIN,
AMAZON
CORVELO, T. C. O, OLIVEIRA, E. A. F., PARIJÓS, A. M., OLIVEIRA, C. S. M., LOIOLA, R. S.
P., ARAÚJO, A. A., COSTA, C. A., SILVEIRA, L. C. L., & PINHEIRO, M. C. N (2014). BULLETIN
OF ENVIRONMENTAL CONTAMINATION AND TOXICOLOGY, 93, 42–46. DOI 10.1007/
S00128-014-1279-5.

Mercury is a neurotoxin that causes irreversible damage to the human
nervous system. In the Amazonian ecosystem, the main source of exposure is
organic mercury, which is acquired mainly through fish consumption. The greatest
damaging potential of methylmercury is associated with intrauterine development
because it crosses the placenta and can reach levels in the fetal blood up to 25
% higher than in the maternal blood.
Because methylmercury is excreted in human hair, and 80 % to 98 % of the
mercury in the hair is in the form of methylmercury, hair is an excellent biological
indicator for assessing and monitoring chronic exposure to mercury. According to
the World Health Organization (WHO), levels above 10 µg/g methylmercury in the
mother’s hair are associated with a 5 % risk of neurological damage in newborns.
Samples of hair collected in riparian communities in the Tapajós River area exhibit
high mercury levels that can exceed those safety levels. This situation is a source of
concern, and the methylmercury levels of riparian women of reproductive age should
be monitored, particularly because the upper tolerance limit of 10 µg/g is based
on episodes of acute intoxication, in disagreement with the long-term exposure
to relatively low levels of mercury found in areas of the Tapajós basin. In these
conditions, the likely toxic effects of mercury on the development of the central
nervous system have not yet been fully elucidated. Thus, these and other factors
suggest the need to reassess the tolerance limits of mercury in human beings.
The present cross-sectional observational study assessed the exposure level
and accumulation of mercury in women of reproductive age as a potential risk to
fetus during pregnancy from two com- munities in the Tapajo´s River area from
1999 to 2012.
The study assessed women of reproductive age, i.e., 12–46 years old, residing
in two communities in the Tapajós River basin, São Luís do Tapajós and Barreiras,
which belong to the Itaituba district, State of Pará- Brazil. From 1999 to 2012, a total
of 519 hair samples varying from 0.1 to 1 g were collected from the scalp at the
occipital area. The total mercury (THg) concentration in hair was assessed by cold
vapor atomic absorption spec- trometry according to Akagi’s method, described
in the Handbook of the Japanese Ministry of the Environment. The laboratory of
Environmental and Human Toxicology of the Center for Tropical Medicine of the
Federal University of Pará performed the hair analysis using an SP-3D mercury
analyzer (Nippon Corporation, Tokyo, Japan).
Hair samples and epidemiological data were collected by researchers from the
Center for Tropical Medicine in their annual visits to the investigated area. The
study was approved by the research ethics committee of the Center for Tropical
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Figure 1. Progression of the average total mercury (THg) concentration (log units) in hair samples of
women in the Tapajós River area/PA over time (1999–2012).

Medicine, and all of the volunteers signed an informed consent form. Descriptive
statistics were used to analyze the distributions of the mercury exposure biomarker
and the subjects’ ages. All of the analyses were performed using the BioEstat 5.0
software. The signiﬁcance level was established at p < 0.05.
The average of the logarithm of the total mercury concentration in hair varied
from 1.066 µg/g in 1999 to 0.743 µg/g in 2012, which represent the maximum
and minimum mean values, respectively, for the investigated period. Therefore,
the average total mercury concentration significantly decreased (F(regression) =
21.5815; p = 0.0063) during the investigated period from 1999 to 2012 (Figure 1).
The data were also assessed relative to the tolerance limit of total mercury
in the hair established by the WHO for human beings (>10 µg/g) (Figure 2). The
proportion of volunteers with mercury levels above the recommended levels from
1999 to 2003 was approximately 61 %. That level decreased, on average, to 47 %
from 2005 to 2010. The proportion of volunteers with high levels of exposure was
22 % in 2012, and this reduction over the 13 years of assessment was statistically
signiﬁcant (χ2 = 39.6262; df = 6; p(w) \ 0.0001). The proportion of volunteers
with high levels of exposure in 2012 was signiﬁcantly different compared with
previous years, whereas the results of the remainder of the compar- isons were
not signiﬁcant.
Between 2003 and 2006, the concentration of total mercury signiﬁcantly (p <
0.05) declined in the hair of women who consumed more than 10 meals per week
of ﬁsh. The average total hair mercury concentration of women, who included ﬁsh
in more than 10 meals per week was 1.184 ± 0.342 µg/g in 2003, varying from
0.638 to 1.631 µg/g, and in 2006 it dropped to 0.918 ± 0.505 lg/ g, varying from
0.176 to 1.544 µg/g.
In agreement with other studies conducted in riparian communities in the
Tapajós River area, the present study found high average mercury concentrations
in the hair of volunteers from Barreiras and São Luiz do Tapajós. Despite the
progressive reduction of the average total hair mercury concentration observed,
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Figure 2. Temporal distribution of the number of women of reproductive age relative to the tolerance
limit of total mercury (THg) concentration (10 µg/g) in hair samples, Tapajós River area/PA (1999–2012).

the average total mercury concentration was still above the recommended upper
limit in a signiﬁcant proportion of women of reproductive age (22 %), with potential
risk of fetal exposure if these women become pregnant. For this reason, monitoring
mercury levels in women of reproductive age is of paramount importance,
particularly for women with higher susceptibility due to the signiﬁcant consumption
of ﬁsh with high methylmercury content. This is especially important due to dietary
preferences for top predator ﬁsh species which generally bioaccumulate high levels
of mercury and have been identiﬁed as the main cause underlying the high levels
of human exposure to mercury in Amazonian riparian communities.
There was a signiﬁcant temporal reduction in ﬁsh consumption in the
investigated period, but even among women who still consumed ﬁsh more than
10 times per week, there was a signiﬁcant reduction in the average total mercury
concentration between 2003 and 2006 from 1.184 to 0.918 µg/g. This find appear
to be related both to the diversiﬁcation of their diets as well as a change in the
pattern of dietary ﬁsh consumption to include more planktivorous species, which
exhibit reduced mercury bioaccumulation relative to top predator species. Indeed,
the alteration from predatory to planktivorous ﬁsh was stimulated by the application
of educational measures in the region.
In summary, the study demonstrated that the exposure of riparian women of
reproductive age to mercury in the Tapajós River area decreased from 1999 to
2012. However, despite a change in volunteers’ patterns of ﬁsh consumption, the
average mercury levels found might still pose potential risks to reproduction and
human health.
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