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ABSTRACT. In many countries evidence-based education (EBE) plays a central role
in decision making regarding educational processes and procedures. In Brazil, EBE is
still not widespread in Education, but given the gradual increase in publications and
organizations related to this topic, and given its importance in the international
educational scenario, it is hoped that this practice be more intensely discussed in the
country, especially by professionals working in the intersection between Psychology
and Education. Based on the decision making process of EBE, more specifically, on
the need for a systematic evaluation of educational interventions, and having Behavior
Analysis as theoretical and conceptual basis, this article has the goal of (a) presenting
how the diagnostic and formative evaluations proposed by the Behavior Analysis are
related to traditional ways of implementing the evaluations of psychoeducational
practices and (b) demonstrating the importance of intra-subject designs as a way of
evaluating and monitoring psychoeducational interventions in the quest for decisions
that lead to EBE, having the published literature as its basis. The analysis made
throughout this manuscript led to the conclusion that intra-subject designs can be used
as evaluations in the educational practice as evidence producers.

Keywords: Experimental methods; evaluation; psychopedagogy.

DELINEAMENTOS INTRASSUJEITOS NA AVALIACAO DE PRATICAS
PSICOEDUCACIONAIS BASEADAS EM EVIDENCIA

RESUMO. Em diversos paises, a educacdo baseada em evidéncias (EBE) ocupa um
papel central na tomada de decisbes acerca dos processos e procedimentos
educacionais. No Brasil, a EBE ainda ndo é muito difundida na educacao, mas dado o
aumento gradual de publicacdes e organizacdes relacionadas a esta tematica e dada
a sua importancia no cenario educacional internacional, € esperado que esta prética
passe a ser mais discutida no pais, especialmente pelos profissionais que trabalham
na intersecdo entre a psicologia e a educacgéao. Tendo por base o processo de tomada
de decisdo da EBE, mais especificamente, a necessidade de avaliacdo sistematica das
intervencdes educacionais e, tendo como corpo tedrico-conceitual a analise do
comportamento, os objetivos deste artigo sdo (a) apresentar como as formas de
avaliacdo diagnostica e formativa propostas pela analise do comportamento se
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2 Evaluation of psychoeducational practices

relacionam a formas tradicionais de implementar avaliacbes de praticas
psicoeducacionais e (b) demonstrar a importancia dos delineamentos intrassujeitos
como forma de avaliacdo e monitoramento de interven¢des psicoeducacionais na
busca por decisbes que levem a EBE a partir da literatura da area. As analises
realizadas neste manuscrito permitem a conclusao de que delineamentos intrassujeitos
podem ser utilizados como avaliagdes na pratica educacional como produtores de
evidéncia.

Palavras-chave: Métodos experimentais; avaliacao; psicopedagogia.

MODELOS INTRASUJETOS EN LA EVALUACION DE PRACTICAS
PSICOEDUCATIVAS BASADAS EN EVIDENCIA

RESUMEN. En diversos paises la educacion basada en evidencias (EBE) ocupa un papel
central en latoma de decisiones acerca de los procesos y procedimientos educativos. En Brasil,
la EBE aun no es muy difundida en la Educacion, pero dado un aumento gradual de
publicaciones y organizaciones relacionadas con esta temética y dada su importancia en el
escenario educativo internacional, se espera que esta practica pase a ser mas discutida en el
pais, especialmente por los profesionales que trabajan en la interseccion entre la Psicologia y
la Educacion. En base al proceso de toma de decisién de la EBE, mas especificamente, la
necesidad de evaluacion sistematica de las intervenciones educativas y, teniendo como cuerpo
tedrico-conceptual el Analisis de la Conducta, los objetivos de este articulo son (a) presentar
como las formas de la evaluacion diagnodstica y formativa propuestas por el Andlisis de la
Conducta se relacionan con formas tradicionales de implementar evaluaciones de practicas
psicoeducativas y (b) demostrar la importancia de los modelos intrasujetos como forma de
evaluacién y monitoreo de intervenciones psicoeducativas en la busqueda de decisiones que
lleven a la EBE a partir de la literatura del area. Las analices realizadas en este manuscrito
permiten la conclusion de que modelos intrasujeto pueden ser utilizados como evaluaciones
en la practica educativa como productores de evidencia.

Palabras clave: Métodos experimentales; evaluacion; psicopedagogia.

Introduction

Evidence-based practices (EBPSs) are the subject of discussion in several professional
areas (e.g., Cook et al., 2014; Gambirill, 2018; Rousseau & Gunia, 2016). In Education, such
practices are known as evidence-based education (EBE). The three main characteristics of
EBE are: the use of the best available evidence (from research in the area of interest), the
consideration of the learner's context and values, and the need for expertise by the decision
maker (e.g., the teacher), which is much more determined by the years and intensity of
professional training than by the years of independent experience? (Slocum et al., 2014). In
addition, an important aspect of EBE is the need for a systematic and continuous evaluation
of the interventions used in the place where they are adopted, i.e. there must be a
partnership between science and society (e.g., organizations, families): those who decide

3 Independent professional practice here refers to that in which professionals do not seek continuous training or supervision
for their practice.
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Santos et al. 3

to adopt a particular EBE should produce and disseminate the adaptations and the results
produced in their own context (e.g., Green, 2008; Horner et al., 2005; Slocum et al., 2014).

In Brazil, EBE is still not widespread*, but given the slow but gradual increase in
publications and organizations (e.g. Alfa e Beto Institute) related to this theme and given its
importance in the international educational scenario, it is expected that this practice be more
discussed and used in the country, especially by professionals involved in the intersection
between Psychology and Education (Kratochwill & Stoiber, 2002).

Based on the decision-making process of the EBPs, more specifically, the need for a
systematic local evaluation of educational interventions, and having the Behavior Analysis
as theoretical-conceptual body, which has intensely discussed its practical derivations in
relation to EBPs, the objectives of this article are: (a) to present how the diagnostic and
formative evaluations proposed by the Behavior Analysis are related to traditional ways of
implementing the evaluations of educational process so that professionals working in the
interface between Education and Psychology may understand such evaluations and use
them in their practices; and (b) to demonstrate the possible importance of intra-subject
designs (also called single-subject designs) as a way of evaluating and monitoring
psychoeducational interventions in the search for decisions that lead to EBPs.

Evaluation of educational interventions in behavior analysis

For Behavior Analysis, any educational intervention is, in a way, a research process
because it is the duty of the person responsible for the teaching process to demonstrate that
the learner has acquired skills that he did not havebefore (Slocum et al., 2014). The objective
of the professional is to analyze the variables that interfere in the learner's behavior in order
to contribute significantly to its improvement (Pressley, Graham, & Harris, 2006). It is
important to emphasize, as discussed by Bogo and Laurenti (2012), that such analysis must
be done in a critical way and that the good of all involved should be taken into account and
not simply the correction or regulation of behaviors that are inconvenient for the status quo.
In interventions, as in applied research, the professional analyzes behaviors that are socially
important anditsfostering variables and seeks experimental control®in the interventions, and
yet considering the fact that these will be performed in natural environments of the behavior
and, therefore, the experimental control will not be the same as that obtained in laboratory
research (Baer, Wolf, & Risley, 1968).

By understanding educational interventions as processes in which objectives and
priorities need to be established jointly with all stakeholders (Fawcett, 1991), designing
teaching procedures, and monitoring data while implementing them so that changes can be
made on the basis of the performance of the learners themselves, evaluation becomes an
indispensable tool for making any decision (Christ, 2007; Kazdin, 2010). Constant and

4 A non-systematic search on Google Scholar and Scielo on January 19, 2017, using the keywords ‘evidence-based
educational practices’ did not result in any reference of books or articles,while using ‘evidence-based education' resulted
in only 23 items in Google Scholar (most of which were not published in peer-reviewed journals) and no items in Scielo. In
general, from 2005 to 2010, only two articles published per year. From 2011 onwards, there was a considerable increase,
reaching 12 articles in the year 2016.

5 Some people may wonder about the need for experimental control in educational interventions. Our culture of utilization
of trial and error in the teaching-learning process explains our lack of questioning regarding the need to know the variables
that determine learning. With increasing responsibility and demand for effective results in education in many countries,
verifying the relationships between intervention and results has become an important part of the teaching-learning process
and this is why there is the need to demonstrate experimental control (Slocum et al., 2014; Twyman & Sota, 2009).
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4 Evaluation of psychoeducational practices

systematic evaluation is what provides data for the continuation or modification of the
proposed interventions. Next, we will describe how evaluations are usually defined in the
current context of Education and Behavior Analysis, emphasizing intra-subject designs
which can provide tools for the constant, systematic and objective monitoring of educational
interventions.

Diagnostic, formative and summative evaluations

Usually, in the context of Education, the forms of evaluation are divided into
diagnostic, formative and summative (Rabelo, 2009; Sant'anna, 2013). Diagnostic
evaluation is usually carried out first (Rabelo, 2009; Sant'anna, 2013) to verify the knowledge
and skills of the learner, forming the basis for individualized decision making in the learning
process (Rabelo, 2009; Sant'anna, 2013).

The second form is the formative evaluation, which provides the teacher and learner
with information about the learning progress in school activities®and allows the search for
solutions to problems that arise during the process in an attempt to guarantee the success
of the student (Rabelo, 2009; Sant'anna, 2013). This evaluation presupposes that the
student is a participant in his learning process: both the students and the teachers can reflect
on the data collected and suggest changes to improve the process (Rabelo, 2009;
Sant'anna, 2013).

The third form of evaluation, widely used in Education, is the summative evaluation,
whose main function is to classify students (Rabelo, 2009; Sant'anna, 2013). Generally, it is
carried out at the end of program units, semesters and academic years, consisting of exams,
tests and/or final tests, which serve to know the results of the teaching-learning process and
make an overall assessment of the interim syntheses, as well as to provide elements for the
teachers to make decisions about the learners’ approval or disapproval (Rabelo, 2009).
There is no return to the difficulties presented by the learners in the teaching-learning
process; there is a conclusion whether the learners are approved or rejected according to
pre-established criteria (Rabelo, 2009; Sant'anna, 2013).

Although using different terms, Behavior Analysis bases its educational practices on
diagnostic and formative evaluations. If the diagnostic evaluation can be understood as a
prognostic tool about the capacities, needs, interests and prerequisites of each learner at
the beginning of the teaching-learning process (Rabelo, 2009; Sant'anna, 2013), this can be
in many points compared to the so-called baseline, established before the beginning of any
behavioral educational intervention to indicate to the educator, in a systematic, objective
and consistent way, the strengths and weaknesses of each learner. If the formative
evaluation is understood as "[...] an educational instrument that informs and makes a
valuation of the learning process followed by the students with the objective of giving to them
the opportunity, at all times, of benefit from the most appropriate educational proposals”
(Zabala, 1998, p. 200), this definition resembles the evaluation made during the educational
intervention process in Behavior Analysis. At each teacher-learner interaction, the effects of
the educational intervention are evaluated and they guide the next interaction (Sant'anna,
2013), which allows the behavioral analyst to construct evidence of the effectiveness of his
teaching procedures. As described above, summative evaluations determine, at a specific
point in time, what students know about a given subject, based on a previously established
standard, and such evaluations are the base for approval and disapproval. Behavioral

6The terms ‘school activities’, ‘educational intervention’, ‘treatment’, and ‘independent variable’ are used interchangeably
here.
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analysts assume that if prerequisites are established and teaching methodologies are
individually programmed according to the student's rhythm, skills can be taught to any
learner, provided his biological, historical, individual and cultural characteristics are taken
into account(e.g., Henklain & Carmo, 2013; Skinner, 2003). Standards that are
predetermined for a group and punctual evaluations depart from the premises that ground
the teaching-learning process on a behavioral analytical view: the criteria that determine
learning must be established for each individual and performance approaches to such
criteria must be frequently and systematically assessed andalso reinforced (e.g., Vargas,
2009).

From the understanding that diagnostic and formative evaluations are the ones that
are closest to the behavioral perspective, the concept of baseline and some experimental
intra-subject designs are presented below. We expect to demonstrate that the evaluation
forms proposed by the Behavior Analysis can contribute to a meaningful teaching-learning
process, leading to EBE decision making.

The baseline

In general terms, baseline is the period in which the learner’s behavior is assessed
without the presence of educational intervention (Bailey & Burch, 2002; Horner & Baer,
1978). The baseline assessment may occur before the intervention (e.g., multiple baseline
designs) or at various times, where intervention periods are interspersed with baseline (e.g.,
reversal designs), as will be described in the section on designs.

Baseline is an essential form of evaluation in Behavior Analysis, as it provides the
basis for decision making regarding interventions grounded on individual learning
(Kratochwill & Levin, 2015; Sampaio et al., 2008). It has the role of diagnostic evaluation, as
it establishes the parameters to be compared with data resulting from the intervention. If the
purpose of an intervention is to increase the frequency or duration of a given skill being
demonstrated by a learner (e.g., number of words read correctly per minute), baseline data
should occur less frequently than those obtained during the intervention. For behaviors that
need to have their frequency or duration diminished(e.g., number of minutes talking to
colleagues during the teacher's explanation), the reverse is true: during the baseline, these
behaviors need to occur more frequently than in the intervention.

A well-programmed and implemented baseline helps to establish experimental
control, especially in individualized educational interventions, as it provides concrete
evidence of what the learner already knows and needs to learn. Without a stable and
sufficient baseline, it is impossible to ensure the internal validity of interventions for learners
with unique individual and sociocultural histories (Sampaio et al., 2008). The internal validity
refers to the reliability of the data, that is, the possibility of saying that the intervention was
responsible for learning (Baer et al., 1968; Bailey & Burch, 2002; Sampaio et al., 2008).

The baseline has three properties that make it possible to make decisions about the
need for an intervention: variability, level and trend. These properties can only be evaluated
from repeated measures of the dependent variable (DV - behavior of interest) without the
presence of the independent variable (IV - intervention), thus ensuring that the results
obtained are not simply derived from the novelty of the task, the presence of the applicator
or the context in which the evaluation is being performed.

‘Variability’ refers to how much the behavior varies (increases or decreases) during
the evaluation period. For example, if 20 evaluations of the performance of alearner on
reading simple words are made, and if such evaluations show that at each evaluation he
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reads correctly between 8 and 10 words per minute, it can be inferred that without a specific
educational intervention, the learner will continue to read between 8 and 10 correct words
per minute (8 to 10 represents the variability of this behavior). In the analysis of variability,
the educator has the possibility ‘to predict’ what will happen to the behavior if this is not the
target of a specific educational intervention (Bailey & Burch, 2002). Panel 1 of Figure 1
illustrates the predictability provided by the baseline. It is important to remember that such
prediction, like any other, has its limitations, and it is more valid for the immediate future and
in the context of the intervention (Kazdin, 2010).

Reading of simple words per minute

100 ¢

Baseline Intervention

80 }
' 60 F

wr Prediction if no intervention is applied

Percentage of words read
correctly

100 ¢

0 F

e T

40

Percentage of words read
correctly

I

E Prediction if no intervention is applied
i) :
:

0
1 2 3 “ 5 6 7 . " 10 11 12 13 14 15

Sessions

Figure 1. Example of an intervention with stable baseline, prediction of behavior if no
intervention is applied, and data of the hypothetical intervention (Panel 1, upper plane).
Example of baseline with change towards the desired direction and its prediction without
intervention (Panel 2, bottom plane).

Source: The authors.

‘Trend’ refers to the fact that repeated measures of behavior allow us to infer whether
thebehavior has a tendency to increase (ascending data), decrease (declining data) or
remain the same (data with a neutral trend) concerning its frequency, duration or intensity
(Kazdin, 2010; Sampaio et al., 2008). For example, if a child is required to sit for 5 minutes

Psicol. estud., v. 24, 39062, 2019



Santos et al. 7

to do his math activity, the time the child keeps sitting is measured several times during the
baseline when math tasks are presented. If the duration of sitting increases (ascending data)
during the baseline, there is no reason to implement an intervention: behavior measures
indicate that this parameterhas the natural tendency to change. So, the decision to
implement an intervention requires that the baseline not only be stable, but also that it does
not indicate a changing trendin the desired direction (e.g., Bailey & Burch, 2002).

The trend, along with variability, allows the educator to assume that if the learner's
behavior is repeated several times without the presence of the intervention, sooner or later,
he will arrive at a state of stability "[...] characterized by the absence of trend in the data
(ascending or declining) and little variability in performance" (Kazdin, 2010, p. 106). If
stability indicates improvement without the presence of intervention, there is no reason to
implement it. The data must steadily tend towards a neutral or opposite direction to what is
expected to happen in the intervention, because if they are in the same direction expected
for the target behavior, it will not be possible to know if the behavior would have arrived to
what was desired even without the intervention (Bailey & Burch, 2002; Sampaio et al., 2008).
An example of a baseline that indicates data in the desired direction without intervention is
found in the Panel 2 of Figure 1.

It is important to emphasize that "[...] stability cannot be confused with immutability”
(Sampaio et al., 2008, p. 154). When dealing with behaviors, we cannot expect totally stable
data because behavior is not, and will never be, completely stable. Stability refers to data
with the least possible oscillation, since behavior is a changeable and ephemeral product
that changes with each new interaction of the individual with the environment (Byiers,
Reichle, & Symons, 2012; Sampaio et al., 2008). Stability, as presented here, is
indispensable and important for the internal validity of interventions evaluated by means of
intra-subject designs, that is, for the reliability of the data.

The third baseline property is the ‘level’ of the data. The level, along with the trend
and the variability, determines whether baseline performance indicates the need for
intervention. The level refers to the learner's average performance in a given experimental
condition, be it such performance measured in terms of frequency, duration, latency or any
other property of the behavior (Horner et al., 2005). Commonly, when it is desiredthat a
behavior increases its values on the Y axis in the presence of the intervention, the baseline
performance level should be low, and during the intervention there should be an increase in
the level until reaching the criterion of performance pre-established as indicative of
intervention success. For example, if it is desired to increase the frequency of math problems
correctly solved by a child in a 50-minute class, it is necessary to check if the baseline level
(average performance) is low enough to warrant an intervention (e.g., 2 correctly solved
problems out of the 30 presented). For behaviors to have their level decreased, the opposite
is true: the baseline level should be high, and there must be decreasing levels in the
intervention. An example would be the case of a child who bites himself for 50 out of the 60
minutes of the observation period (baseline level), and the goal is to reach 0 (zero) minutes
out of the 60 minutes of the intervention. It is important that for each target behavior, the
commonly accepted levels in both the baseline and the learning criteria with the intervention
be sought in the literature, while at the same time there be reflection on the children reality
and on the variables that affect their behavior. This will aid in decision making about the
need for intervention and in setting the performance criteria.

The following are some of the intra-subject designs, their advantages and
disadvantages, and the role of the baseline and other measures of target behaviors in these
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8 Evaluation of psychoeducational practices

designs as ways of evaluating and producing evidence for the educational intervention
process.

Intra-subject designs

Intra-subjectdesigns enable an individual analysis of the learners’ behavior in a given reality, when
an educational intervention is planned and implemented (Bailey & Burch, 2002; Christ, 2007; Pressley et
al., 2006; Sampaio et al., 2008). Such designs seek to establish causal relationships between the DVs
(target behaviors) and the Vs (interventions) (Bailey & Burch, 2002; Sampaio et al., 2008).

Interventions and surveys that use intra-subject designs are different from group surveys that
involve the use of statistical analysis (Bailey & Burch, 2002; Kazdin, 2010; Sampaio et al., 2008).
Researches using group designs analyze the target behavior and the changes in it, resulting from
interventions, in relation to the group; an average is attributed to the change in performance. Learnersare
not seen as having specificities in the determinations of their behavior, but rather as subjects that are part
of the group. The problem is that in the process of assigning learners to groups and using performance
averages, the values found do not represent any of the unique learners and individual variability, which
is extremely important for educational interventions,disappears (Bailey & Burch, 2002). When it comes
to using research evidence for educational planning, it is important that the specificities of each learner
are reflected in the data, orthe educator may think that the interventions will serve any child in any
situation, regardless of his characteristics.

Evaluating the behavior of the learner with an intra-subject design does not mean that it is possible
to analyze the knowledge and skills of only ‘one’ learner at a time, but rather that the learner will be his
own control, that is, it is based on his own behavior (DV) that decisions about interventions (1Vs) will be
made (Sampaio et al., 2008).

In order for the reader to be able to better visualize what intra-subject designs are and
how to choose the best design in their conditions, depending on their context and the
behavior or skill to be taught, a description of the main designs that can be used when
considering individualized educational interventions is presented below. A discussion about
the limits of individualized interventions will be presented after this exposition.

Reversal design

The reversal design, known as the ABAB design, is one of the most important in the
demonstration of experimental control in Applied Behavior Analysis (ABA) (Bailey & Burch,
2002). One of the first times in which this design was discussed as a way of evaluating
socially important interventions was in the paper by Baer et al. (1968). Their logic consists
in the possibility of baseline (A) and intervention (B) being alternated, replicated and
compared with each other (Bailey & Burch, 2002; Sampaio et al., 2008). In the reversal
design, after initial baseline data (phase A) show stability, trend and level to predict what
would happen to the behavior if no intervention was presented, the intervention (IV) is
introduced in a next phase (commonly called B), until the performance that was described
as target is reached by the learner. Then, the intervention (IV) is removed and anevaluation
is made to find out whether the behavior returns to the the initial baseline performance (A).
This phase is considered the second baseline. If the behavior returns to the initial baseline
measures, this is a first step in the confirmation that it was the intervention (IV) that
generated the change in the target behavior. However, the evaluation process does not end
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Santos et al. 9

here; in order to have a better demonstration of experimental control and, for ethical reasons
relating to avoidsuspending an educational process without the presence of the intervention
that generated the expected benefits (Sampaio et al., 2008), the intervention is reintroduced
(B), and it is verified whether there was a return to the desired performance. The reversal
design receives this hame because the baseline (A) and intervention (B) conditions are
alternated (reversed) to verify the replication of the effects of the intervention on the target
behaviors (Bailey & Burch, 2002; Sampaio et al., 2008). The baselines serve as diagnostic
evaluations, as they provide data on the learners’ performance in the absence of
intervention. During the intervention, the evaluations do not cease: at each interaction of the
learner with the intervention, data are recorded and, at the end of each teaching session,
such data are used to decide whether the intervention should continue as it is, or it should
be modified. These constant assessments that occur during the implementation of the
intervention (phases B) can be classified as formative, because at each moment they
determine whether the teaching-learning process is significant for the learners (Christ, 2007;
Twyman & Sota, 2009).

There are several examples of classroom reversal designs focusing on three types of
interventions involving groups: independent, dependent, and interdependent group
contingencies (Cooper, Heron, & Heward, 2007). An example of applying interdependent
contingencies that has been successful in the American educational context is the study of
Barrish, Saunders and Wolf (1969). In order to teach social skills and reduce aggressive
behaviors that interrupted the class, a game was developed that involved students in a
competition for privileges available in almost all classrooms (more break time and first place
in the snack queue). The game was held in a room of the 4" year with 24 students, and
seven of those students had already been referred to the director because of problems such
as leaving the seat and talking loud. For an hour, three times a week, the room was divided
into two groups and the teacher marked on the board the students’ disruptive behaviors
during class. At the end of the class the team with lower scores would be the winner and be
granted privileges. At the end of the study, there was a significant and reliable change in the
students' problematic behaviors. This study was replicated in several other contexts, such
as by Kellam et al. (2014) in a longitudinal study with 19 schools that showed that the use
of this procedure correlated with a lower probability of drug dependence and abuse and risky
sexual behaviors. It is important to emphasize that this is an example of intervention whose
local evidences, from the US, have demonstrated its effectiveness. The application of this
intervention in other cultural contexts should be guided by reflections about the cultural
variables that determine any target behavior.

The ABAB designs can be presented in different variations, such as: (a) more than
one type of intervention, making it an ABABC design, and in this variation, different
interventions are represented by different letters (Bailey & Burch, 2002; Kazdin, 2010); (b)
the number of conditions, resulting in an ABABABAB design, thus allowing more clarity in
the verification of experimental control (Sampaio et al., 2008); and (c) inversion of
conditions, resulting in a BAB (Bailey & Burch, 2002; Sampaio et al., 2008). This variation
is made mainly in cases where the target behavior presents risks to the learner or to those
close to him, and immediate intervention is required. In these cases, baseline conditions are
short-lived, just enough to demonstrate that it was the intervention that generated the results
(Bailey & Burch, 2002).

According to Bailey and Burch (2002), the reversal design is appropriate when the
intervention to be performed is the presentation of an extrinsic element (e.g., receiving
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compliments or tokens) or a temporary consequence (e.g., staying quiet in a corner of the
classroom). This means that if the teacher considers the need to start from arbitrary
reinforcers towards natural reinforcers (Henklain & Carmo, 2013; Skinner, 2003), this design
may not be the most appropriate. This is because the withdrawal of the intervention should
be possible and the target behaviors must be reversible, otherwise there will be not return
to the state prior to the intervention (Bailey & Burch, 2002; Sampaio et al., 2008; Watson &
Workman, 1981). For example, when introducing a teaching intervention (B) to acquire
reading (A), it would not be possible to make the learner cease reading after the intervention
is withdrawn, so it would not be feasible to use the reversal design in order evaluate reading
learning (Sampaio et al.,, 2008). In addition to these issues, there may be ethical
contraindications to this design when the behavior poses very severe risks to the learner or
to those around him. For example, if intervention were a procedure to make the learner
reduce the frequency of serious self-injurious behaviors such as eye-poking with the finger
so that the eyeball gets damaged, reversal could result in organic damage to the learner,
such as loss of vision. Therefore, it would not be ethical to use the reversal design (Bailey
& Burch, 2002; Sampaio et al., 2008).

Multiple baseline design

One of the first and most important descriptions of the multiple baseline (between
behaviors) design was that of Baer et al. (1968). They say that this design allows the
measurement and analysis of more than one behavior (DV) at a time, that is, it is possible
to perform baseline measurements of more than one behavior at the same time. After
baseline stability is achieved in all behaviors, the same intervention (1V) is presented for
each behavior, one after the other (Kazdin, 2010; Sampaio et al., 2008). At each intervention
presentation, the target behavior is evaluated. When intervention alone, with no other
variable, results in a change in the target behavior (DV), that proves that the intervention
generated a behavior change (Horner & Baer, 1978; Sampaio et al., 2008).

In the multiple baseline design between behaviors, the first step is to decide which
will be the intervention targets. Such a choice implies considering the fact that the behaviors
must be related, but independent. If they are dependent, the change in one will result in
change in all, which will result in the loss of experimental control (Hartmann & Hall, 1976;
Kearns, 1986). After choosing the target behaviors, data on each of these are collected
repeatedly until stability is achieved on their respective baselines (Christ, 2007; Sampaio et
al., 2008). Then, the intervention (IV) is introduced for one of the targets (DV), and it is
necessary to wait for the achievement of performance according to the pre-established
learning criterion for this behavior, along with the stability of this performance. After
achieving stability at the first target and maintaining stable performance at the other
baselines, the intervention is introduced for the next behavior, and so on, until all behaviors
are exposed to intervention. During the process, it is necessary to collect, record and
analyze data on target behaviors, whether they are at baseline or under intervention. This
will allow demonstrating that it was the introduction of the IV and not any other variable that
caused the change in the DVs.

In addition to the multiple baseline between behaviors, a multiple baseline can also
occur between learners (three or more learners who exhibit the same behavior), between
environments (the same behavior expressed by the same learner in at least three
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environments), between conditions and with other variations (Bailey & Burch, 2002; Kazdin,
2010).

An example of using the multiple baseline design is the study of Harris (1986) in which
behaviors related to classroom attention, productivity and realization of academic tasks were
measured before and during the use of a self-monitoring intervention. The use of self-
monitoring, both of attention and productivity, resulted in improvements in target behaviors.

Multiple baseline designs are appropriate in cases where it is not possible, ethical or
practical to make a reversal to demonstrate experimental control, in the case of behaviors
such as speech or writing or severe behavioral problems (Bailey & Burch, 2002; Kazdin,
2010). They are also appropriate when the goal is to check the effects of a single intervention
under different conditions. Moreover, they allow the intervention to be applied gradually to
one situation at a time by the persons responsible for the intervention (Kazdin, 2010).
Multiple baseline designs also allow the introduction of increasingly natural reinforcers, with
their respective monitoring. Disadvantages include the fact that, since it is necessary to wait
for the baselines to be stable, the introduction of the IV may take an extended period of time
when the behaviors of interest (DVs) do not receive intervention (Bailey & Burch, 2002;
Kazdin, 2010). In addition, if the DVs are interdependent, the implementation of the
intervention over a DV will lead to changes in all DVs, dissolving the experimental control,
since the sine qua non condition for demonstration of experimental control with this design
is that the DVs change only when the intervention (1V) is implemented (Bailey & Burch, 2002;
Kazdin, 1982).

Changing criterion design

Changing criterion designs are used when the learners already have a given skill, but
it is necessary to increase their frequency, duration, or intensity. They can also be used
when it is necessary that a given behavior decrease systematically. For example, if a learner
correctly reads only 20 words per minute and he is expected to read 70, it is unreasonable
to think that reading will go from 20 to 70 words per minute without intermediate steps. The
changing criterion design allows such intermediate steps to be predicted, implemented and
monitored. On the other hand, if it is necessary to reduce the frequency or duration of a
given behavior, for example, if the learner asks to go to the bathroom every 5 minutes and
it would be more appropriate for this to occur only once an hour, this should happen
gradually to increase the likelihood that the educational intervention succeed.

The changing criterion design starts with a baseline that provides the data on the
occurrence of the target behavior prior to intervention. The person responsible for the
intervention establishes the ultimate goal and the sub-phases are delineated, with gradual
performance criteria that will allow the final behavior to be achieved through successful steps
(Bailey & Burch, 2002; Sampaio et al., 2008).

According to Sampaio et al. (2008), although similar to those previously described,
the changing criterion design has specificities that differ from the others: different from the
reversal design, the intervention need not be withdrawn or temporarily suspended to
demonstrate its effect on the DV and, different from the multiple baseline design, the
intervention is implemented with a single behavior.

Given the requirement for the implementation of a new sub-phase after a performance
criterion is reached and at the same time the need for experimental control, it is necessary
that some parameters always be present in the changing criterion design: (a) at least two
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sub-phase changes throughout the design must be made; (b) before formulating a new
performance criterion for the next sub-phase, the stability of the current sub-phase is of
utmost importance (only when stability is achieved in each sub-phase it is that the sub-phase
serves as the baseline for the next sub-phase); and (c) the defined criteria cannot go far
beyond what the learner can already do independently, because he can take a long time to
reach them.Such criteria cannot be undemanding, becoming something superfluous and
without social relevance for the learner. Steps that require new learning must be found,
without being so costly to the point of generating frustration for learners (Bailey & Burch,
2002; Sampaio et al., 2008). This design allows the learner's pace to determine the next
steps, what is much more likely to generate performances that are independent of extrinsic
reinforcers. An example of a changing criterion design used in a school environment was
the one presented in the study by Mruzek, Cohen and Smith (2007) whose objective was to
reduce the frequency of challenging behaviors, including tantrums, antisocial vocalizations
and physical aggression, and also increasing the number of hours in which the participants
followed the proposed rules of two 9- and 10-year-old students. Behavioral contracts
containing rules to be followed were developed in collaboration with the participants.
Behavioral contracts with criteria that increased rule-following hours were effective for both
participants.

There are other types of intra-subject designs, however, these are the most used in
school practice and in educational interventions. For those interested in learning more about
intra-subjects designs, especially in education, we recommend books like Fraenkel, Wallen
and Hyun (1993) and Kratochwill and Levin (2015).

Final considerations

EBPs have played an important role in several countries concerned with establishing
effective teaching practices. In Brazil, they have been increasingly publicized, especially in
health areas (Brasil, 2013), but it is hoped that Education starts to consider such practices,
although in a gradual manner. An example of such consideration was the launching of the
Evidence Platform by the Ministry of Education and the Secretariat of Basic Education that
proposes that educational technologies be evaluated based on their evidences.

One of the most important characteristics of the EBPs is the constant evaluation of
the effects of educational interventions on the learning of students in their local context.
Without social relevance, the use of scientific knowledge is not justified: "[...] if we want more
evidence-based practices, we need more evidence based on practice” (Green, 2008, p. i23).
It is necessary that the decision to adopt practices evaluated by science results in
generalized improvements in the local context. Behavior Analysis and its intra-subject
designs may bring important contributions to this process. The diagnostic assessment
provided by the baseline of such designs, not only ensures that essential skills be present
in teaching planning, but also increases learner’s motivation because he will not be taught
skills already existing in his repertoire. besides the motivational factor, baseline data provide
the teacher with a economy of time spent with teaching because the teacher will focus his
planning on skills that need to be taught rather than following a rigid schedule imposed by
standards that do not take into account the individual (Pereira, Marinotti, & Luna, 2004).
Data of formative evaluations obtained during the interventions provide the educators with

Psicol. estud., v. 24, 39062, 2019



Santos et al. 13

evidence, at each new interaction with the learners, to make decisions about the continuity
or adaptation of their interventions. This type of assessment makes it possible that, after two
or three interactions without change in the target behavior, educators act in the search for
the students’ learning (Bailey & Burch, 2002; Rabelo, 2013; Sampaio et al., 2008).

Although the intra-subject designs have their importance, it is necessary to discuss
the feasibility of using these designs in a context where there is overcrowding in classrooms,
lack of physical structure and of financial resources for teachers to carry out their activities
and little investment in continuing education of teachers, among many other problems (e.g.,
Brock & Schwartzman, 2005; David, Silva, Ribeiro, & Lemes, 2015; Gatti, 2010). However,
in the contexts in which these designs are adopted, there is a partnership of behavior
analysts with local society, in which the so-called participatory research (Green, 2008)
comes into force, producing "[...] concrete knowledge contextualized into the historical and
social reality" (Bogo & Laurenti, 2012, p. 966). Without these partnerships, it will be difficult
for teachers to implement such practices in their daily lives, especially without setting
relevant goals.

It is also important to note that, like any other research methodology that may be used
in the practice, intra-subject designs are not applicable to all educational problems. As
Henklain and Carmo (2013) argue, there are many ways and approaches to educational
issues. The behavioral approach has important contributions to offer to educators; however,
the choice of designs and interventions will depend on the nature of their educational
problem, that is, the variables involved in that specific context. In short, if "[...] pedagogical
practices and teaching procedures are only valuable to the extent that they generate better
learning" (Pereira et al., 2004, p. 12), reflections should be made in order to find ways to
generate such learning.
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