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Abstract

Difficulties in communication/socialization skills represent one of the main barriers 

to the inclusion of students with autism spectrum disorder (ASD). As a target audi-

ence of the special education, students with ASD must attend the common class-

room and can receive Specialized Educational Assistance (SEA) support during the 

after-school activity. This study investigated whether an intervention based on the 

self-regulation of learning in SEA contributes to the increase in communication of 

ASD students in this context and the classroom. An experimental multiple baseline 

design was used across three autistic participants. The results showed an increase in 

the frequency of non-verbal initiatives and the use of eye contact in response to the 

communication partners in the SEA. There was no generalization of these gains to 

the context of the common classroom. Implications and relevance of the results for 

the inclusion of students with ASD are discussed.

Keywords: communication; self-regulation; autism; specialized educational assis-

tance; inclusive education.

COMUNICAÇÃO DE ESTUDANTES COM TEA:  
UMA INTERVENÇÃO BASEADA NA AUTORREGULAÇÃO 

DA APRENDIZAGEM

Resumo

Dificuldades nas habilidades de comunicação/socialização representam uma das 

principais barreiras para a inclusão de alunos com Transtorno do Espectro Autista 

(TEA). Enquanto público-alvo da educação especial, alunos com TEA devem fre-

quentar a sala de aula comum, podendo receber o suporte do Atendimento Educa-

cional Especializado (AEE) no contraturno de sua escolarização. Este estudo investi-

gou se uma intervenção ancorada na autorregulação da aprendizagem no contexto 

do AEE contribui para o incremento da comunicação dos participantes neste mesmo 

contexto e na sala de aula. Foi utilizado um delineamento experimental de linha de 

bases múltiplas através de três participantes. Os resultados demonstraram um au-

mento na frequência de iniciativas não verbais e o uso do contato ocular em respos-

tas aos parceiros de comunicação no AEE. Não houve generalização desses ganhos 

para o contexto de sala de aula comum. Implicações e relevância dos resultados para 

a inclusão de alunos com autismo são discutidas.

Palavras-chave: comunicação; autorregulação; autismo; atendimento educacional 

especializado; educação inclusiva.
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COMUNICACIÓN DE LOS ALUMNOS CON TEA: 
INTERVENCIÓN BASADA EN LA AUTORREGULACIÓN  

DEL APRENDIZAJE

Resumen

Dificultades en las habilidades de comunicación/socialización representan una de las 

principales barreras para la inclusión de alumnos con Trastorno del Espectro Autista 

(TEA). Como público de la educación especial, los alumnos con TEA deben asistir a la 

clase común, propensos a recibir apoyo de la Atención Educativa Especializada (AEE) 

en turno inverso de su escolarización. Este estudio investigó si una intervención an-

clada en la autorregulación del aprendizaje en el contexto del AEE contribuye al in-

cremento de la comunicación de los participantes en este contexto y clase. Se utilizó 

un delineamiento experimental de línea de bases múltiples a través de tres partici-

pantes. Los resultados demostraron aumento en la frecuencia de iniciativas no ver-

bales y el contacto ocular en respuestas a los compañeros de comunicación en el AEE. 

Eso no se puede generalizar en el contexto de clase común. Se discute la pertinencia 

de los resultados para la inclusión de alumnos autistas.

Palabras clave: comunicación; autorregulación; autismo; atención educativa espe-

cializada; educación inclusiva.

1. Introduction
Inclusive education is evidenced by public policies as a possibility of access 

and participation of students with disabilities in common schools; thus, special 

education has become a modality, which is transversal in structure, i.e., it passes 

through the different stages and modalities of teaching through Specialized Edu-

cational Assistance ([SEA=AEE], Brasil, 2008). This service must be offered in the 

after-school activity period, seeking to complement or supplement students’ edu-

cation and aiming for their active participation and autonomy in daily school life 

(Ropoli, Mantoan, Santos, & Machado, 2010). The focus of SEA is the development 

of students’ abilities and potentialities, as well as prioritizing the working partner-

ship with the teachers of the common classroom for the development of inclusive 

actions in the school routine.

The students with autism spectrum disorder (ASD) are among the target 

audience of SEA. ASD is considered a neurodevelopmental disorder in which the 

child presents a dyad of impairment in communication, socialization, and behavior 

(American Psychiatric Association, 2014). The child may persistently show dimin-
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ished levels in the ability to interact and establish a reciprocal communication with 

the interlocutor, demonstrate repetitive behavior and restricted interest. These 

characteristics may vary in intensity and severity regarding communication and/or 

behavior, even among children with the same level of diagnosis. The American 

Psychiatric Association (2014) classifies the disorder at different levels according to 

support needs, as follows: level 1, requiring support; level 2, requiring substantial 

support; level 3, requiring very substantial support.

While children with typical development use gestures, vocalizations, smiles 

and other symbolic representations to communicate from birth, and broaden and 

improve the use of these communication techniques for new contexts (Tomasello, 

2003), children with ASD have difficulties in expressing desires, do not babble, and 

make little or no eye contact (Cunha, 2009; Porciúncula, 2016). These difficulties 

in precursor abilities of language development have repercussions on the restricted 

interaction/communication of the ASD child and hinder participation in social con-

texts that involve an alternation in roles, consequently impairing school inclusion.

Communication can be defined as the actions or emissions that the individ-

ual produces to achieve a specific goal, either as a way of making a statement or 

asking for assistance and attention (Bosa, 2002). There will be exchanges of looks, 

alternation of roles, and sharing of interests and experiences. Some ASD children 

acquire verbal language and then regress; others develop differently than expected 

for the age or do not acquire speech (Zanon, Backes, & Bosa, 2013). Cunha (2009) 

explained that individuals with ASD who speak tend to have impairment in the 

capacity to initiate a dialogue or to maintain a reciprocal relationship with alter-

nating roles, with the possible presence of echolalic speech.

Studies on neuropsychology (e.g., Bosa, 2001; Happé & Frith, 1996) have 

highlighted the importance of interventions for the development of competencies 

impaired by ASD, focusing beyond the impairment of the cognitive and social pro-

cesses of individuals with ASD (Czermainski, 2012). Thus, the development of execu-

tive functions involving the use of cognitive processes (flexibility, work memory, se-

lective attention) is highlighted so that in social environments the individual is able 

to behave in ways that reflect personal objectives. In this way, it is crucial to provide 

interactive situations that stimulate the development of the capabilities and abilities 

of ASD children, involving the use of perception and interpretation, favoring the ed-

ucation of symbolic thought and, consequently, of language and communication.
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It is noteworthy that students with ASD tend to present executive dysfunc-

tions related to the inhibition of responses, planning, and cognitive flexibility 

(Czermainski et al., 2014). Several factors may influence the development of these 

functions; among them, the stimulus from social environments (Bosa, 2001; Czer-

mainski, Bosa, & Salles, 2013). Considering the dysfunctions of individuals with ASD 

concerning communication, it is essential to emphasize that intentional action is 

the driving force that links language development to executive functions (Czer-

mainski et al., 2013). This means that the mobilization of intentional behaviors is 

a link that promotes the development of the language and abilities of the executive 

functions, enabling the individual to understand the role of communication.

Dias and Seabra (2013) pointed out the importance of interventions that 

stimulate development related to executive function. According to the authors, 

gains were found regarding autonomy, organization, interaction, and behavior 

change in typical children. These authors evidenced that the concept of executive 

functions and self-regulation of learning (SRL) are complementary, although orig-

inating from different theoretical approaches. The executive functions are refer-

enced in the field of neuropsychology and self-regulation in sociocognitive theory.

As the pioneer of self-regulation learning theory, Zimmerman (2013) de-

fines SRL as an intentional process in which the learner performs tasks to achieve 

goals, transforming mental abilities into competencies. The individual becomes an 

agent of the personal learning process through the mobilization of cognitive pro-

cesses in the execution of tasks and going through the phases of 1. anticipation/

planning; 2. Execution; and 3. evaluation, which together form a cyclical self-reg-

ulatory model. In the phase of anticipation, the student is challenged to define 

strategic planning, dealing with the procedure related to the execution of a task to 

achieve goals. This involves managing beliefs, interests, and expectation of results, 

to plan actions. In the execution phase, the student performs the task by imple-

menting the plan created in the previous phase. In parallel, there is self-control 

and self-observation of performance. In the self-reflection phase, the student re-

flects on the learning path chosen and evaluates the effectiveness of their strategic 

planning. If the objectives were not achieved, the student could plan new actions, 

thus activating the self-regulating cycle.

In the self-regulation process the student becomes an intentional agent 

that mobilizes behaviors to achieve goals (Zimmerman, 2013). Proposals based on 
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the process of SRL in the SEA could offer favorable possibilities to the communica-

tion development of ASD students, minimizing barriers in the context of inclusion. 

Even though deficits in communication and behavior are considered permanent in 

the lives of individuals with ASD, advancement usually occurs according to the 

stimuli and care received (Bosa, 2006). An intervention with emphasis on the 

phases of the self-regulatory process in SEA shows an organization and a logical 

structure of thought that can challenge students with ASD to make choices, deci-

sions, and register personal learning process. Due to difficulties in communication, 

students in the SEA are encouraged to organize and articulate ideas, wishes, and 

thoughts during moments that involve planning, action, and reflection. This is to 

facilitate the understanding of the social function of communication in daily school 

life. In addition to these factors and the growing need to seek evidence-based 

practices to favor the inclusion of students with ASD, it is important to note that 

the Brazilian and international academic production in this topic is still scarce. The 

few published studies found did not address interventions based on the self-regu-

lation process of learning for ASD students, which requires more specific studies on 

this topic, including research on the usefulness of self-regulation in the develop-

ment of communication skills, which promotes a more inclusive context for indi-

viduals with ASD. Therefore, the objective of this study was to investigate whether 

an intervention based on the process of SRL contributes to increased communica-

tion (frequency and quality of communicative acts) of ASD students in the context 

of the SEA teacher and common classroom teacher.

2. Method
This study represents single case research. Through an experimental design 

of multiple baselines across three participants (Nunes & Walter, 2014), we sought to 

identify the existence of a functional relationship between the independent (inter-

vention based on SRL) and dependent (frequency and quality of the communicative 

acts of the students) variables in the baseline (phase A) and intervention (phase B) 

phases. The intervention in SEA was introduced successively for each participant 

according to the stability (variance less than 50% in the last two sessions) and ten-

dency (increasing or decreasing) of the data in the baseline (Alberto & Troutman, 

2009), having as a parameter, the variable verbal and non-verbal initiatives of the 

participants. The baseline sampling was initiated with the three participants simul-
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taneously in both contexts (SEA and Classroom). The involvement of three partici-

pants in the research considered the methodological quality criteria in single -case 

research to establish evidence-based practices (Horner et al., 2005), which requires 

at least three demonstrations of changes at three different moments.

2.1 Participants
The inclusion criteria to participate in this study were: students with medical 

diagnose of ASD (according to DSM-5 criteria), being included in elementary school 

and attending SEA at Danilo Rolin de Moura Autistic Care Center in the after-school 

activity time. The students should not receive treatment from a speech therapist or 

receive another intervention to promote communication skills. According to these 

criteria, professionals from the Autism Center selected three students, ages 10-12 

years old, who presented speech skills but had difficulties in communicating.

Participant 1 (male) was in the third year of elementary school and usually 

communicated using few words to express wishes. The student is rarely communi-

cative and does not recount stories or events about school. The student does not 

approach other children nor shows the initiative to communicate. Usually, there is 

a delay before the student accepts the approach of others. The student expresses 

delight to compliments, usually through jumping or by the clapping the hands. 

Echolalic speech is presented with the repetition of questions and greetings direct-

ed at the student. The teacher noted a lack of communication and independence of 

the student as barriers, which hindered participation in classes.

Participant 2 (male) was in the fourth grade of elementary school and was 

considered by parents and teachers to be quiet, caring, and gentle. The student can 

communicate emotions and desires through the pronunciation of words and phras-

es to articulate ideas, but he presents difficulties to initiate and/or sustain a con-

versation. He uses a few nonverbal expressions to communicate. The student is 

able to focus, stand up when necessary, and perform activities with autonomy. 

However, the teacher notes that the student is friendless and, during group activ-

ities, the student will participate when called upon and only responds to questions 

directed specifically toward the said student.

Participant 3 (female) was in the fifth year of elementary school, and she 

was considered timid. The mother reports that she needs to ask to understand her 

daughter’s real needs. She presents her ideas enunciating words and phrases with 
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few gestures to communicate and maintain social interaction. The student rejects 

the approach of strangers. At school, when encountered with doubts or difficulties, 

the student does not usually ask questions and does not communicate wishes; 

however, the student has contact with friends. The student accepts the approach 

of other children, but does not talk or react when someone handles a toy, even 

when the student is interested in the object.

2.2 Instruments
Semi-structured interview with parents and teachers: The interview script in-

cluded questions to parents and teachers to characterize the participants and to 

collect information about student’s difficulties and preferences to elaborate on the 

intervention.

Protocol of observation of the frequency and quality of communicative acts: This 

instrument was designed specifically for this study to capture the frequency of 

communicative acts, defined as those that have the purpose of communicating 

through verbal or non-verbal language, either through one’s own initiative or by 

the response to the stimuli of colleagues and the teacher conducting the class. The 

quality of the communicative acts was defined and measured by the frequency of 

acts that were emitted, the presence of eye contact and the facial expression during 

communication, as well as an approach to the interlocutor and touch.

Social validity questionnaire: A questionnaire was designed for this study to 

investigate the effectiveness, viability, and usefulness of the intervention to aid in 

the communication of ASD students from the perspective of the SEA teacher. The 

teacher should mark one of the alternatives in a Likert scale that varied from par-

tially agree to partially disagree about affirmatives related to the aspects 

listed above.

Intervention fidelity protocol: This protocol was designed to verify that the 

intervention was conducted as planned in this study and that the results presented 

can be attributed to the intervention. Therefore, this instrument checked whether 

the teacher went through the three steps of the intervention: initial problematiza-

tion, to enable students to think and define objectives; task organization: to give the 

opportunity for students to ask for help and clear their doubts; and final problema-

tization: to allow students to express their opinion regarding the tasks.
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2.3 Procedures
The project was submitted and approved by a research ethics committee 

through the Brazil Platform (“Plataforma Brasil”). Participants were identified 

through the Autistic Care Center according to previously established criteria. A 

semi-structured interview with the parents and teachers of the participants was 

held to identify their characteristics and preferences in order to elaborate a cus-

tomized intervention for each of them.

The intervention was performed in the SEA and conducted by the teacher of 

this attendance, who received guidance and feedback from the researcher before 

and after each session. The intervention consisted of challenging students to set 

goals and mobilize behaviors, crossing the cyclical phases of the SRL model with 

the planning, execution, and evaluation of tasks and the learning path. Every two 

sessions, the participants summarized and organized the tasks through the con-

struction of a portfolio that allowed students to assess and adjust the approach 

taken so that objectives can be met. Examples of three performed sessions 

are attached.

Data collection was performed once a week, for approximately five months, 

through 20-minute filming in the SEA and 10 minutes in the common classroom 

during group activities with roommates. Filming was analyzed to fill out a specific 

protocol regarding the frequency and quality of communicative acts of the stu-

dents in the respective phases of the study. The percentage of agreement between 

observers (two independent researchers) was calculated in 20% of the sessions by 

the number of concordances divided by the total (agreement + disagreement), 

multiplied by 100. For each participant, the average of the percentages of concor-

dances obtained on the frequency of communicative acts in the SEA was calculated 

at 98% for participant 1, 90% for participant 2, and 88% for participant 3, consid-

ering a minimum requirement of 80% (Horner et al., 2005). Regarding the com-

mon classroom, the percentages of agreement obtained were 100% for participants 

1 and 2 and 94% for participant 3.

At baseline, the teacher performed activities as usual and without receiving 

guidelines under the principles of self-regulation, while in the intervention, the 

tasks performed were based on SRL. To implement the intervention, the teacher 

provided the intended activities according to objectives previously established in 

the SEA plan to the researcher. The researcher organized the proposals based on 
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the principles of SRL, Guiding the SEA teacher on the accomplishment of the tasks 

during the intervention. The fidelity of the intervention was measured in 100% of 

the sessions. On average, there was 85% fidelity of intervention for participant 1, 

74% for participant 2, and 84% for participant 3. Percentages below a minimum 

adequacy parameter of 80% (Horner et al., 2005) were corrected using continuous 

feedback provided to the SEA teacher.

The data on the frequency of communicative acts were graphically illustrat-

ed, allowing the visualization of the impact of the intervention on the dependent 

variable for each participant. The visual analysis considered the variability, average, 

and trend of the data that were represented in the two phases of the study. To 

quantify the size of the effect on the studied variables, the Tau-U (Parker & Van-

nest, 2012) was calculated through online software available at www.singlecasere-

search.org, analyzing the statistical significance in the differences found (p≤0.05) 

and respective confidence intervals. As a general measure of the study, the omni-

bus effect size was calculated, which considers the data of the three participants 

involved in the survey.

The quality of the communicative acts was analyzed from the average of 

communicative acts that were issued by the participants within the context. These 

acts included eye contact, facial expression, touch, and approaching to the com-

munication partner. At the end of the study, a questionnaire was applied to the SEA 

teacher to verify the social validity of the intervention.

3. Results
The results of the contributions of an intervention based on the SRL in the 

frequency of the communicative acts of the participants are graphically illustrated 

in both the SEA and classroom contexts. The data regarding verbal and non-verbal 

language by initiative or response, as well as the results regarding the quality of 

these acts and their respective effect sizes, are presented in the context of the SEA 

and subsequently in the classroom for each participant. Figure 3.1 shows the fre-

quency of verbal and non-verbal communicative acts initiated or answered by par-

ticipants in both contexts.
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Figure 3.1. Frequency of verbal and nonverbal communicative acts initiated 

and responded by ASD participants in the Specialized Educational Assistance 

(SEA) and classroom contexts.
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Specialized Educational Assistance (SEA):
Non-verbal language (initiative): Visual analysis indicates an immediate in-

crease in nonverbal initiatives of participant 1 in the SEA from the first data point 

of the intervention in a growing trend (XA = 3.2; 2< >4; XB = 18; 14< >25). Scores of 

nonverbal initiatives of participant 2 were higher in the intervention phase, with an 

increasing trend (XA = 0.75; 1< >2; XB = 4; 2< >8). For participant 3, there was a low 

frequency of non-verbal initiatives in the baseline (X = 1.75; 0< >11). Participant 3 

demonstrated 11 communicative acts only in session 8. During the intervention, the 

data varied in a growing trend (X = 3.8; 1< >8)

Non-verbal language (response): The frequency of non-verbal responses at 

intervention was higher than the baseline for participant 1 (XA = 11,8; 11< > 27; 

XB = 23; 11< > 37), who showed a decreasing trend and for participant 2 (XA = 9.75;  

3< > 36; XB =18.8; 14< > 20). For participant 3, there was a higher data variability 

at the baseline (X = 59.75; 34< > 83), while the frequency of nonverbal responses 

followed a decreasing trend in intervention phase (X = 44.6; 37< > 57).

Verbal Language (initiative): The average frequency of verbal initiatives issued 

in the SEA was higher at the intervention phase than in the baseline with a growing 

trend for participant 1 (XA = 15,6; 13< > 18; XB = 23,6; 16< > 41) and for participant 3  

(XA = 1; 0< > 4; XB = 6.2; 1< > 15). Participant 2 obtained averages of similar verbal 

initiatives in both phases (XA= 13,6; 8< > 24; XB= 13.8; 7< > 17), demonstrating no 

significant increase after the introduction of the intervention phase.

Verbal Language (response): The frequency of verbal responses issued by par-

ticipant 1 in SEA was higher at the baseline (X =56.6; 43< > 73) than in B (X =55.2; 

36< > 99), with an increasing trend. The large variability and decreasing trend in B 

indicates a gradual reduction of acts answered by participant 1 in this phase. The 

same tendency of the data occurred with participants 2 and 3, with averages of B 

(X =41.4; 28< > 57 e X =29.2; 27< > 40) lower than the baseline (X =50.7; 40< > 

83 e X =37; 13< > 81).

3.1 Quality of communicative acts in the SEA
Between the phases of the study, participants 1 and 3 experienced changes in 

the quality of verbal initiatives during the SEA. Participant 1 increased his verbal ini-

tiatives (XA=15.2; XB=25.9) e 3 (XA= 1.1; XB= 6.2) according to that context, that is, the 

communicative acts were related to the subject or theme addressed in the class.
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There was also an increase in eye contact for participants 1 (XA=0.6; XB=5.4) 

and 3 (XA=0.1; XB=1.8). One of the absent aspects at the baseline was the use of 

facial expression by participant 1, which was evident during the intervention 

(XB=1.4), with progress in this ability between phases; this also occurred for parti-

cipant 3 (XA= 0.1; XB = 1.4). Participant 2 did not present changes between the 

phases in the quality of verbal communicative acts with initiative. Concerning the 

quality of the verbal acts issued in response situations, the three participants sho-

wed progress in eye contact (participant 1, XA =1.4; XB =10.4; participant 2, XA = 0.1; 

XB = 1.8; participant 3, XA =2.6; XB =11.4). Only participant 1 had differences regar-

ding the use of a facial expression in his verbal responses (XA = 0.8; XB = 2) during 

communication.

There was an increase in non-verbal initiatives according to context only for 

participant 1 (XA =2.8; XB = 16.8). Progress regarding the use of eye contact (XA = 

0.2; XB = 3.6), facial expression (XA = 0.4 e XB = 1,6), and touch (XA = 0,8 e XB = 1,4) 

were evident only for this participant. Regarding the quality of non-verbal re-

sponses, there were changes between the phases for the three participants in the 

use of eye contact, as follows: participant 1 (XA = 0.2; XB =3.6 ); participant 2 (XA = 

0.3; XB = 0.6); participant 3 (XA = 2.7; XB = 5.8). Increased non-verbal responses in 

SEA within the context were observed for participants 1 (XA = 2.8; XB = 16.8) and 2 

(XA = 8.8; XB = 17.6).

Classroom
Non-verbal language (initiative): The data corresponding to non-verbal ini-

tiatives in the classroom did not present expressive differences between the base-

line and B phases for all participants, with values close to zero both at the baseline 

(X = 0; 0.75; 0.3 for participants 1, 2, 3, respectively) and in the intervention phase 

(X = 0.6; 0; 1.3 for participants 1, 2, 3, respectively).

Nonverbal language (response): Non-verbal responses in the classroom also 

did not present significant differences between the phases for participants 1 and 3, 

with values close to zero both at the baseline (X = 0.2 and 3.5, respectively) and B 

(X = 0.6 and 4, respectively) phases. Only participant 2 had a sharp increase in 

verbal responses in the classroom with an increasing tendency (XA = 0.1 and XB = 

4.5); however, there were only two sessions of data sampling for this participant.
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Verbal language (initiative): The results obtained for the average frequency of 

verbal initiatives in the classroom were not very expressive, with a decreasing ten-

dency in B for participant 1 (XA = 0 and XB = 0.4) and participant 2 (XA = 2.6 and XB  

= 1.5). Participant 3 had an average B (X = 4.6) higher than the baseline (X = 0.7), 

due to the significant increase in verbal initiatives in the last session of data sampling.

Verbal language (response): The participants’ verbal responses were infrequent, 

with a decreasing tendency for participant 1 (XA = 0.6; XB = 0.8). On the other hand, 

participants 2 (XA = 3.75; XB = 7) and 3 (XA = 2.8; XB = 3.4) showed an increase in 

verbal responses in the classroom based on only two sessions of data sampling.

Qualities of communicative acts in the classroom: No changes were observed in 

the quality of the communicative acts (verbal and non-verbal language) of the 

participants in the common classroom. Besides the visual analysis of the data, the 

analysis of the statistical significance of the differences found was performed (p ≤ 

0.05). Table 3.1 summarizes the percentage of change between the phases of the 

studied variables, based on the calculation of the Tau-U with their respective 

p-values and confidence intervals.

The results from the calculation of Tau-U effect size referring to the fre-

quencies of non-verbal initiatives issued by the three participants in the SEA 

showed considerable increases between the phases, with statistical significance  

(p < 0.05) for all of them. The size of the changes found for participant 1 was 100% 

(Tau-U = 1); i.e., there was a substantial effect. For participants 2 and 3, there were 

improvements of 80% and 60% between the phases, respectively. The omnibus 

effect size of the study (Tau-U = 0.8, p < 0.05) indicates a substantial effect of B 

on the increase of participants’ nonverbal communication initiatives.

Regarding the non-verbal responses issued by the three participants in the 

SEA, there was a change between the phases, with 60% improvement for partici-

pant 1 and 50% for participant 2, characterizing a moderate to substantial effect. 

For participant 3, the negative value of Tau-U (-0.6) indicates a reduction of 60% 

of the non-verbal acts answered by this participant during the intervention. The 

data presented for the three participants are not statistically significant (p > 0.05), 

although the social relevance of the findings should not be dismissed concerning 

the form of communication established by them during the intervention.
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Table 3.1. Individual and overall Tau-U effect sizes for the frequency of verbal 

and nonverbal communicative acts initiated or responded by participants.

SEA

Nonverbal Language Verbal Language

Initiative

Participant Tau-U p-value 90% CI Tau-U p-value 90% CI

1 1.0 0.009 0.370< >1 0.7 0.04 0.130< >1

2 0.8 0.01 0.288< >1 0.07 0.8 -0.487< 
>0.637

3 0.6 0.04 0.113< >1 0.8 0.01 0.238< >1

Omnibus 0.8 0.000 0.494< >1 0.5 0.009 0.193< 
>0.865

Response

1 0.6 0.07 0.050< 
>1

-0.5 0.1 -1.000< 
>0.070

2 0.5 0.10 -0.012< 
>1

-0.2 0.4 -0.837< 
>0.287

3 -0.6 0.07 -1< 
>-0.038

-0.4 0.2 -0.987< 
>0.137

Omnibus 0.1 0.39 -0.160< 
>0.512

-0.4 0.04 -0.746< 
>-0.074

Classroom

Nonverbal Language Verbal Language

Initiative

Participant Tau-U p-value 90% CI Tau-U p-value 90% CI

1 0.4 0.2 -0.230< 
>0.670

0.4 0.2 -0.230< 
>1

2 -0.5 0.2 -1< 
>0.287

0.1 0.7 -0.662< 
>0.912

3 0.5 0.2 -0.215< 
>1

0.4 0.3 -0.249< 
>1

Omnibus 0.21 0.370 -0.179< 
>0.605

0.33 0.1637 -0.060< 
>0.724

Response

1 0.04 0.9 -0.590< 
>0.670

0.04 0.9 -0.590< 
>0.670

2 0.93 0.05 0.088< 
>1

0.75 0.11 -0.037< 
>1

3 -0.1 0.79 -0.749< 
>0.549

0.53 0.17 -0.115< 
>1

Omnibus 0.21 0.3753 -0.181< 
>0.603

0.33 0.1637 -0.060< 
>0.788
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The calculation of the Tau-U effect size shows that the size of the changes 

found between the phases on verbal initiatives of participant 1 in SEA was 70% and, 

for participant 3, 80%; these results characterize a moderate to substantial effect 

(Parker & Vannest, 2012) with statistical significance for both (p <0.05). For par-

ticipant 2, there was a small effect of 7% (Tau-U = 0.07) between the phases with 

no statistical significance (p = 0.8). Although there was no statistically significant 

change for participant 3, the omnibus effect size (Tau-U = 0.5) indicates a statis-

tically significant difference (p <0.05) of 50% overall improvement in the partici-

pant’s verbal initiatives.

Regarding verbal responses in SEA, a reduction in the scores for all the par-

ticipants during the intervention was evidenced, as shown by the negative values 

of Tau-U. This reduction indicates that there was no progress from one phase to 

another concerning this variable in the study.

The Tau-U effect size calculation showed that the size of the changes found 

between the phases about verbal initiatives of participants 1 and 3 in the classroom 

was 4% (Tau-U = 0.4), considered a moderate effect. For participant 2, there was a 

small effect of 1% (Tau-U = 0.1); the results for all participants were not statisti-

cally significant (p > 0.05).

There was no improvement in the verbal responses issued by participant 1 in 

the classroom (Tau-U = 0.0). For participants 2 and 3, there were improvements of 

70% and 50%, respectively; however, there was no statistical significance for any 

participant (p > 0.05; Parker & Vannest, 2012). The results of the calculation of 

Tau-U effect size for non-verbal classroom initiatives showed that the observed 

effects were equal to or less than 50% and did not show statistical significance for 

any of the participants (p > 0.05). There was a reduction of communicative acts by 

participant 2 between the phases, as indicated by the negative Tau-U value (Parker 

& Vannest, 2012). Only participant 2 achieved a statistically significant improvement 

(p < 0.05) of 90% in non-verbal responses in the classroom. However, there were 

only two intervention sessions for this participant, and the rate of nonverbal re-

sponses increased as a result of interactions with colleagues when greeting each other.

At the end of the intervention, responses to the social validity questionnai-

re indicated that the SEA teacher considered the intervention easy to apply, and 

with the possibility of implementation in the context of the SEA. The teacher no-

ticed that the intervention increased the interaction and the communication of the 
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students, promoting active participation. The teacher also noted that the planned 

and structured activities favored students’ understanding, raising new perceptions 

about attendance. Finally, the teacher expressed an interest in adapting the activi-

ties of the SEA plan to the proposals related to SRL and stated that this type of 

intervention is recommendable to other SEA teachers.

4. Discussion
According to the Brazilian Policy on Special Education from an Inclusive Ed-

ucation’s perspective (Brasil, 2008), the SEA aims to complement or supplement 

student education for autonomy in the social context. Therefore, we sought to ver-

ify the impact of the intervention on the frequency and quality of communicative 

acts of children with ASD in the context of the SEA, as well as in the common class-

room. It is important to emphasize that the logic sequence used in the intervention 

was common for the three participants, but also considered the individual needs of 

the students, such as interests (e.g., Peppa Pig (cartoon character) 's theme for 

participant 1) and learning pace (e.g., used as a “time management” resource for 

participant 2, which increased organization allowing the completion of tasks).

There was progress with statistical relevance in the frequency of verbal ini-

tiatives in SEA for participants 1 and 3, as well as in the form of communication 

established to make choices and decisions to accomplish tasks. It was observed 

that the participants modified their communication when challenged to perform 

tasks; participants planned, executed, and evaluated personal actions. Participant 1 

demonstrated initiatives to make decisions regarding doubts in the ability to per-

form tasks related to the activity, as well as showed a desire to share subjects of 

interest with the teacher. On the other hand, participant 3 demonstrated initiative 

in the strategy of asking for help, making choices based on the questions involved 

in the intervention, and showing doubts primarily about the writing of words. The 

verbal initiatives of participant 2 were characterized by making requests during 

tasks and acknowledging the reasons why objectives were not attained when re-

viewing personal records during the construction of portfolios. Although statisti-

cally significant improvement was not found, these skills are relevant to the orga-

nization of thinking and understanding the social function of language usually 

impaired in ASD individuals, since the process of self-regulation enables the indi-

vidual to manage behaviors and thoughts when challenged to list goals and plan, 
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perform, and evaluate tasks. Thus, behaviors were mobilized by students by having 

to seek strategies to deal with doubts or difficulties, such as asking for help, which 

involves the making of statements and efforts for this purpose (Zimermman, 

2013). This strategy challenges the student to deal with challenges and difficulties, 

mobilizing internal processes that allow the student to perceive the need to seek 

help to solve problems in specific situations (Serafin & Boruchovitch, 2010).

The mobilization of these internal processes can be favorable to the devel-

opment of communication, once students begin to communicate with each other. 

Joint attention characterizes this action, as focus on multiple references is required 

(Tomasello, 2003); in this case, the use of the resources for acquiring assistance 

and the interaction with the teacher in the presence of doubts or difficulties. Thus, 

it is fundamental to provide challenging situations for the student, offer possibili-

ties for the student to take initiatives, form strategies, and attain resources that 

can help with problem-solving.

We observed that verbal initiatives might suffer motivational influences due 

to daily events (such as debilitated health and change of routines of participants 2 

and 3, respectively), requiring more orientation and guidance from the teacher. The 

presence of passive behaviors is contrary to the concept of essential human agen-

cy in the process of self-regulation, in which the individual poses as an active 

subject that manages personal thoughts and behaviors in accordance with the goal 

(Emílio, 2017).

The quality of verbal initiatives demonstrated by the three participants was 

consistent in the context of the classroom. The average between the phases in this 

topic varied according to the number of acts displayed by the participants. Partic-

ipants 1 and 3 demonstrated an increased frequency of verbal initiatives with eye 

contact in SEA. Participant 1 also showed improvement regarding facial expression, 

while participant 2 did not present any advances regarding this behavior between 

the phases. The increase of these abilities allows the synchronization of attention 

between adult and child, favoring the interaction and the development of inten-

tional actions. By perceiving the other as an intentional agent, the individual also 

begins to mobilize behaviors to achieve objectives, using them as a communicative 

function (Tomasello, 2003).

As a tool for declaring or seeking help for joint attention, communication 

requires alternating roles (Bosa, 2002). Therefore, the skills to initiate and respond 
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to a communicative interaction are essential. However, difficulties in communicat-

ing and interacting restrict the voluntary initiatives of ASD individuals, who often 

only respond when requested. While responding to others occurs according to so-

cial stimuli, initiatives require more complex skills related to executive functions, 

such as planning and monitoring to reach goals (Zanon, Backes, & Bosa, 2015).

Therefore, the regression regarding the frequency of acts verbally answered 

by the participants is considered positive. As the verbal initiatives increased, there 

was an increase in the verbal communicative repertoire by initiative, a commonly 

harmed characteristic and a precursor of social isolation in individuals with ASD. 

Another positive aspect of the interventions was that the participants modified 

their dialogue form, reducing the frequency of laconic responses of the type “yes,” 

“no,” “ok,” to demonstrate actions to be taken during a problematic situation. Ver-

bal responses of the participant in the intervention expanded into more complex 

statements to allow the development of decision-making, the demonstration of 

needs, the formulation of goals, and the ability to verbalize confidence in achieving 

goals. This was evident when participant 2 verbalized that he was unable to think, 

thus recognizing that the support of the teacher was necessary.

Additionally, there was an increase in the frequency of verbal acts answered 

with eye contact for the three participants. However, only participant 1 also demon-

strated progress in facial expression. We, therefore, note that the verbal responses 

of the three participants began to show an evolution in behavior related to shared 

attention, since individuals can perceive the behavioral reactions of others by shar-

ing experiences and understanding the symbolic representations that are part of 

the communication process (Bosa, 2002).

Parallel to the increase in initiatives and decrease of verbal responses, there 

was a statistically significant difference in the frequency of nonverbal initiatives for 

all participants; participant 1 showed immediate changes, whereas participants 2 

and 3 showed gradual changes. At the baseline, nonverbal manifestations of the 

participants were restricted to gestures to demonstrate wishes (e.g., pointing to 

the toy box) (participant 1), showing the teacher the steps of a task by pointing  

to the next step (participant 1), and asking for assistance (e.g., showing dirty hands 

while using the pencil sharpener; participant 2). During the intervention, partici-

pants broadened non-verbal initiatives, demonstrating attempts to share inter-

ests. This was evident when participant 1 represented an action, showing the 
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teacher that the character in a story was afraid. Participant 2 began to use the 

pointing gesture along with verbal language, sharing ideas during the evaluation of 

personal records, and showing conclusions. Finally, participant 3 used non-verbal 

communication to show the words that should be rewritten at the time of portfolio 

construction and to indicate that assistance was required by pointing the finger at 

doubts or difficulties on the task.

The changes that occurred regarding the form of communication using 

nonverbal acts is positive for the development of social communication, since the 

use of gestures favors the interaction and the amplification of symbolic represen-

tations (Tomasello, 2003). In this established interaction, the individual can broad-

en their repertoire of communication, mobilizing behaviors to reach objectives, 

thus allowing their perception as an intentional agent (Tomasello, 2003). Several 

initiatives presented by participants 1 and 2 occurred from problematic situations, 

which challenged the participants to set objectives. The use of visual resources at 

the time positively favored the participation of the students on the different topics 

addressed. In the same way, participants 2 and 3 demonstrated initiatives in the 

construction of portfolios by showing words that should be arranged and identify-

ing tasks that were still incomplete.

Cunha (2009) stated that the use of visual aids favors the understanding of 

children with ASD, as visual images remain in memory for a longer time, unlike 

verbal information. Communication can be explored in the school context in a va-

riety of ways, and the teacher can use diverse resources, including visual ones, so 

that ASD children can understand the request of a task and participate effectively 

in its resolution, with opportunities to express ideas in different ways.

We verified that the nonverbal initiatives of the three participants took place 

within the context, that is, these acts demonstrated coherence with the subject, 

and the theme applied. Between the phases of the study, the frequency regarding 

the quality of communicative acts for participants 1 and 3 increased, while for par-

ticipant 2 it remained unchanged. Participants 1 and 3 demonstrated an increase in 

the frequency of these acts with facial expression, and participant 1 also demon-

strated advances with eye contact and touch. In line with previous studies (Bosa, 

2002; Tomasello, 2003), we suggest that this progress is related to the develop-

ment of shared attention that positively affects the process of interaction and 

communication.
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Although differences in the frequencies of nonverbal responses in the SEA 

were not statistically significant, they increased for participants 1 and 2. However, 

there was a gradual reduction of the results, maintaining a downward trend. The 

highest index of nonverbal responses occurred from the use of visual resources, 

often accompanied by verbalizations along with the gesture of pointing to demon-

strate an understanding of images. This indicates that the communicative perfor-

mance of students with ASD is affected by the nature of the proposed tasks and 

resources used, as reported in other interventional studies with ASD children in 

inclusive school contexts (Ramos et al., in press). Likewise, participant 3 began to 

use different ways of expressing non-verbal acts in the intervention because the 

questions by the teacher were directed to the possibilities of the participant to 

make choices and decisions, thus reducing the index of gestures with the head to 

express agreement or disagreement, as found at the baseline. There was progress 

in the form of non-verbal communication established by the participants because 

the actions performed correlated with the intentions of the participants to make 

statements and requests for assistance, as well as to share or demonstrate ideas 

and thoughts according to objectives to be achieved in the tasks. The quality of 

these non-verbal acts also improved among the participants, albeit in a different 

way. The higher frequency of non-verbal responses within the context is especial-

ly crucial for participant 1, who has echolalia and, thus repeats questions and 

greetings from others. Progress in the averages of facial expression (participants 1 

and 3) and eye contact and touch (participant 1) also suggest that the intervention 

based on SRL has the potential to favor the development of communication and 

language precursor skills. Also, the expansion of the symbolic repertoire is evident 

with the increase of the nonverbal initiatives, as the answers gradually reduced for 

the three participants. Some sessions demonstrated communication involving al-

ternating roles, which presupposes a relationship of reciprocity and interaction in 

the communication established with the teacher.

In conclusion, the general effect of the intervention measured by the om-

nibus effect size in SEA showed an increase in verbal initiatives and a reduction for 

verbal responses, both with statistical significance during the intervention. Con-

sidering nonverbal language in the SEA, the omnibus effect size indicated a very 

large and statistically significant for the nonverbal initiatives of the participants, 

while for nonverbal responses there was a small without statistical significance. 
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This demonstrates that the intervention effectively contributed to the verbal and 

nonverbal initiatives of the participants, which are considered fundamental to the 

processes of communication, interaction, and language development. Participants 

shifted from responding to stimuli only to mobilizing behaviors to communicate 

desires, wishes, and interests. However, this was not observed in the context of 

the common classroom since the omnibus effect size for the acts of verbal com-

munication initiated and answered by the participants had a moderate effect of 

33%, although with no statistical significance. The responses using nonverbal lan-

guage also had a small general effect of 21%, both about initiatives and responses. 

These differences did not present statistical significance, indicating a considerably 

lower impact of the intervention in verbal and nonverbal communicative acts in 

the common classroom compared to SEA. The progress in the communication of 

the participants occurred in the SEA, possibly because this was the context where 

the intervention was implemented, based on the SRL process. The non-general-

ization of gains in SEA for the common classroom can be explained by the recur-

rent difficulty of individuals with ASD to transfer skills acquired in one context to 

another. When performing tasks, the students went through the phases of the SRL 

when planning, executing and evaluating personal productions; students had the 

opportunity to be autonomous and active subjects in individual learning in the 

context of the SEA. The work developed in the SEA is aimed at the development of 

the abilities and potentialities of ASD students, aiming to increase autonomy and 

participation in the school context. Therefore, it is essential to verify possible im-

pacts on the communication of the participants in the context of the common 

classroom. However, the results of this study suggest that the intervention based 

on SRL only during SEA will contribute little to the communication of ASD students 

if there is no complementary work between SEA and common teachers, as advo-

cated by inclusive policies (Brazil, 2008), in addition to the teacher involvement in 

conducting intervention in the classroom. The non-participation of the common 

classroom teacher in the intervention was one of the main limitations of this study 

and shall be considered in future investigations. Also, other limitations of this 

study should be considered in the analysis of the results, such as health problems 

of the participants and absences in the common classroom, which generated lim-

ited data in the intervention phase in this context. The number of participants met 

the minimum criteria to obtain experimental control and to establish a functional 
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relationship in single case studies. However, it is important that further research 

is carried out to verify the contributions of SRL to the communication of ASD stu-

dents, to be used as an external validity criterion to establish evidence-based 

practices. Considering the importance of the SEA for inclusive education and the 

SRL contributions in the communication of the participants in this study, the pos-

itive evaluation of the social validity of the intervention of the SEA teacher is fa-

vorable for its implementation by current SEA teachers and the education of oth-

er SEA teachers. The SEA teacher appropriated and used SRL strategies in her 

pedagogical practice, following the development of the communication of her 

students. It is possible that other children can also benefit from the contributions 

of this work from the pedagogical practice developed by both the SEA teacher and 

the common classroom teacher.

Finally, we suggest that future studies include monitoring teacher’s behav-

ior, as it seems to moderate students’ communication skills. New studies also 

should focus on SRL in the context of the common classroom and invest in the 

education of teachers regarding the contributions of SRL to students with autism.
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