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ABSTRACT

Purpose: To evaluate the effectiveness of the adapted Cycles approach to telepractice and family engagement 
in the treatment of children with speech sound disorder (SSD). Methods: Ten children aged 5:0 to 7:8 years 
with a diagnosis of SSD participated. Two multiple baseline assessments and two post-treatment assessments 
were conducted. Effectiveness was measured by comparing pre- and post-intervention percentage of consonants 
correct (PCC), percentage of consonants correct revised (PCC-R), Process Density Index (PDI), and the number 
of phonological processes with occurrence >25% and the intervention effect size (ES). Family perceptions of daily 
training were obtained via digital interview and Likert scale. Subjects were randomly distributed to G1: two weekly 
online sessions with the speech therapist, and G2: half the sessions conducted by the caregiver trained by the speech 
therapist. Both groups received 12 sessions and performed daily speech training. Results: All participants showed 
increased PCC, PCC-R, and decreased PDI and number of phonological processes with occurrence >25%, with 
ES ranging from small to large. There was a trend towards statistical significance (ES G2 > G1). All caregivers 
reported high child interest in activities and ease of execution, with a positive family experience (Likert=4) training 
the child’s speech using digital resources. Conclusion: The effectiveness of the proposed approach ranged from 
medium to high. The performance of the groups was similar, with a trend towards greater effectiveness for G2, 
which focused on family involvement. Parental training resulted in good engagement in sessions and daily training.

RESUMO

Objetivo: Avaliar a eficácia da abordagem dos Ciclos adaptada à telefonoaudiologia e o engajamento familiar 
no tratamento de crianças com transtorno dos sons da fala (TSF). Método: Participaram 10 crianças, de 5:0 a 7:8 
anos, com diagnóstico de TSF. Avaliou-se utilizando linha de base múltipla e duas avaliações pós-tratamento. A 
eficácia foi medida comparando pré e pós-intervenção para a porcentagem de consoante correta (PCC), porcentagem 
de consoante correta revisada (PCC-R), Process Density Index (PDI) e número de processos fonológicos com 
ocorrência >25%, nas provas de fonologia do teste ABFW, calculando-se o tamanho do efeito (TE) da intervenção. 
A percepção das famílias sobre os treinos foi obtida por entrevista e escala Likert. Os sujeitos foram distribuídos 
aleatoriamente em G1: realizou duas sessões online semanais com a fonoaudióloga, e G2: realizou metade das 
sessões conduzidas pelo cuidador treinado pela fonoaudióloga. Ambos receberam 12 sessões e realizaram treinos 
diários de fala. Resultados: Todos os participantes apresentaram aumento em PCC, PCC-R e redução em PDI e no 
número de processos fonológicos com ocorrência >25%, com TE variando de pequeno a grande. Houve tendência 
à significância estatística (TE G2>G1). Todos os pais relataram grande interesse das crianças pelas atividades, com 
boa experiência familiar (Likert=4) ao treinar a fala da criança usando recursos digitais. Conclusão: A eficácia da 
abordagem proposta variou de médio a alta. O desempenho dos grupos foi semelhante, com tendência à maior eficácia 
para o G2, focado na família. O treinamento dos pais resultou em bom engajamento nas sessões e treinos diários.
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INTRODUCTION

Speech sound disorders (SSD) are characterized by difficulties 
in motor production, auditory perception, and/or cognitive-linguistic 
skills, affecting the perception and production of speech sounds(1). 
These disorders are among the most common in children, with 
an estimated prevalence between 2.3% and 24.6%(1,2). In Brazil, 
the occurrence ranges from 8.26% to 20.63%(3).

In typical language development, children are expected to 
gradually overcome phonological processes until approximately 7 
years old, achieving speech without phonological simplifications(4).

The phonological processes that characterize SSD are observed 
during typical phonological development and involve error 
patterns that simplify the phonological rules of the language(4). 
Maintaining phonological processes beyond the expected age 
for their elimination is suggestive of SSD(5).

The Cycles approach is based on the interaction between 
cognitive-linguistic, perceptive, and speech production processes(6,7). 
The bases of the Cycles approach consider that phonological 
acquisition is a gradual process; speech sound acquisition occurs 
by listening to speakers; the association between kinesthetic 
and auditory sensations enables the automation of the acquired 
sound; the stimulation of new speech sounds facilitates their 
correct production; the child is involved in their phonological 
acquisition; phonological skills are generalized to other sounds 
learned spontaneously; phonological analysis is used to initiate 
treatment at a functional level for the child(6).

In Brazil, the adapted Cycles approach is applied to children 
with incomplete phonetic inventory, phonological processes not 
expected for their age (with an occurrence greater than 25%), 
difficulties in auditory discrimination and production of some 
speech sounds, and difficulties in phonological awareness(8).

Studies have addressed various forms of intervention more 
recently, including in-person and synchronous and asynchronous 
telepractice(9,10).

SSD-intervention via telepractice

Telepractice has allowed significant gains in the delivery of SSD-
intervention to children and in the adherence of families to it, by 
overcoming the barriers related to distance and travel. Furthermore, 
serious digital games(11-13), aimed at teaching certain concepts, keep 
the child engaged during the telepractice and interested in carrying 
out the daily training inherent to the treatment(13). Thus, telepractice 
with serious digital games has the potential to provide intervention in 
a greater dose and intensity than traditional in-person interventions(14).

Studies(15,16) have already shown that both in-person and 
telepractice interventions for SSD are effective, with the additional 
advantage of online therapy facilitating intensive and daily practice. 
Despite the risk of problems with Internet connection and usability 
of technological resources, telepractice for phonological and 
articulatory interventions has validated efficacy for rural(17) and 
school(16) populations.

Besides technological resources, telepractice also depends on 
human resources. Therefore, before indicating this type of intervention, 
it is necessary to consider the speech-language pathologist’s (SLP’s) 
training to use digital resources and manage possible telepractice 

problems, as well as the family’s digital literacy with a focus on 
communication and information(18).

It is also very important to understand telepractice from the 
perspective of the children’s parents and caregivers, since they play 
a crucial role in the treatment. The involvement of parents in in-
person intervention of children with SSD is still poorly detailed in 
studies(19). They are commonly included in daily training, to which 
they are previously prepared by observing the SLP’s procedures, 
practicing them under the professional’s supervision, and receiving 
written instructions. This movement has been expanding because 
of the clear need to decentralize the SSD-intervention from the 
professional and seek a more intense partnership with the families 
of children undergoing treatment(20).

A recent study(21) investigated the gains from increasing the 
frequency of speech-language intervention in 10 children with SSD 
and verified the percentage of consonants correct (PCC) and the 
parents’ perception of their children regarding the change in speech 
intelligibility and the degree of satisfaction with the treatment. 
The development of the implementation plan for increasing the 
frequency of the intervention had the collaboration of two parents of 
children with SSD, which may have contributed to the assertiveness 
of the new proposal for greater engagement of the other families 
participating in the research.

Given the need for greater knowledge regarding the use of 
telepractice in SSD interventions, the present study aimed to evaluate 
the effectiveness of the proposed intervention and the family’s 
engagement in the application of the Cycles approach adapted to 
telepractice in the treatment of children with SSD.

METHOD

This study was approved by the Research Ethics Committee 
of the School of Medicine at the University of São Paulo, under 
approval number 3,340,790 and CAAE no. 10019019.8.0000.0065. 
All participants’ parents signed an informed consent form. The subjects 
were previously instructed on the intervention process through an 
assent form, in which they indicated their assent by drawing or signing.

Study population

The population consisted of 10 caregivers (father or mother) 
and their children, aged 5:0 to 7:11 years, residing in the cities 
of the Greater São Paulo, Brazil.

The inclusion criteria were being 5:0 to 7:11 years old; 
without previous treatment, or one completed/interrupted for 
at least 6 months; having Brazilian Portuguese (BP) as their 
native language; without complaints of cognitive, emotional, or 
neurodevelopmental alterations; having a PCC revised (PCC-R)(22) 
lower than 93.4%(23) in at least one of the phonology tests(24) of 
the ABFW Child Language Test; being consistent in the Speech 
Inconsistency test(25); having hearing thresholds within normal 
standards; belonging to a family nucleus with digital literacy 
focused on communication and learning.

Exclusion criteria were having any degree of hearing loss, 
diagnosed through audiological evaluation; other language, cognitive, 
or neurological impairments; not having a means of connecting to 
the Internet; or missing more than three alternate treatment sessions.
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Data collection

Participants initially underwent assessments to diagnose 
SSD (A1-A), multiple baseline assessments (A1-A and A1-B) 
to identify their natural development curve(26), and reassessments 
(A2-A and A2-B) to verify the influence of SSD-intervention on 
this development. The child’s speech samples obtained during the 
assessments were recorded on video with audio for later analysis.

The parents’ perception of the speech training performed at 
home with the children was collected throughout the therapeutic 
intervention by completing an online interview with closed and 
open-ended questions.

Multiple baselines (A1-A and A1-B)

A1-A was performed in two to three sessions to prevent the 
child’s fatigue from interfering with their performance in the 
tests. The interview on the use of digital resources, audiological 
evaluation, and a battery of tests was applied as listed below:

•	 Phonological Sensitivity Test, auditory version (TSF-A, in 
Portuguese)(27). It consists of four tests that verify performance 
in the skills of equal alliteration, different alliteration, equal 
rhyme, and different rhyme. Each test has 15 items, the first 
three for training and 12 for application and analysis.

•	 Speech Inconsistency Test (SI)(25), to calculate the index of speech 
inconsistency. It has 25 pictures, named three times in different 
sequences, and interspersed with distracting activities. Each of 
the 25 words was analyzed, and if the three namings were the 
same, the production of the word was considered consistent.

•	 Phonology tests (word imitation and picture naming) from the 
ABFW Child Language Test(24). The test was recorded on audio 
and video, and phonetic transcription was subsequently performed 
twice by the researcher to ensure reliability. The phonological 
processes were analyzed according to the guidelines of the 
ABFW Phonology test; those with more than 25% occurrence 
in an age range above that expected for overcoming were 
considered productive and targets for treatment. The number 
of different phonological processes with an occurrence greater 
than 25% was calculated.

•	 PCC(28): refers to the percentage of consonants produced correctly 
in relation to the percentage of total consonants contained in the 
speech sample analyzed, with errors considered as phoneme 
substitution, omission, and distortion. For this index, the 
authors also classify the severity as mild (above 85%), mildly 
moderate (65% to 85%), moderately severe (50% to 65%), or 
severe (below 50%).

•	 PCC-R(22): differs from the PCC in that only phoneme omission 
and substitution are considered as errors.

•	 Process Density Index (PDI)(29): calculated from the speech 
samples of the ABFW Phonology test, represents the average 
of phonological processes used in the words of the speech 
sample. To obtain this measure, the total number of occurrences 
of phonological processes is calculated and divided by the 
number of words analyzed.

•	 Speech Sound Stimulability Test (TESF, in Portuguese)(30) for 
sounds absent from the phonetic inventory(24). This is a word 
imitation task containing the target sound combined with the 
seven BP oral vowels. Sensory cues (articulatory, visual, and 
tactile) are used for this imitation. A target sound was considered 
stimulable when the child was able to produce it correctly in 
at least 10% of the stimuli offered.

The A1-B assessment was carried out 30 days after A1-A, 
when the children were again subjected to the SI, TSF-A, ABFW 
Phonology test to analyze phonological processes with more than 
25% occurrence, calculate PCC, PCC-R, and PDI, and TESF.

After the multiple baseline assessments, the subjects were 
electronically randomized into two groups, using the random function 
of Microsoft Excel®: G1, which received the SSD intervention based 
on the adapted Cycles approach, through 12 synchronous video 
call sessions with the researcher; and G2, whose SSD intervention 
was similar, but carried out through synchronous meetings with the 
researcher in six of the 12 meetings, while the other six meetings 
were conducted by the caregiver, previously trained by the researcher.

Post-intervention reassessments (A2-A and A2-B)

Post-SSD intervention assessments were performed 7 (A2-A) 
and approximately 30 to 40 days (A2-B) after the last intervention 
session to analyze the changes that the intervention promoted 
in the child’s natural language development. The phonology 
imitation and naming tests of the ABFW Child Language Test(24) 
were applied, calculating the number of phonological processes 
occurring more than 25%, PCC, PCC-R, and PDI.

Interview on the use of digital resources

During the first meeting, an interview was conducted (Appendix 
A) regarding the familiarity of both the family and the child with 
the use of digital resources connected to the Internet, as well as 
technical information about the devices that the family had available 
for conducting online SSD-intervention sessions. Although they 
were instructed to use electronic devices with larger screens (such as 
computers, laptops, or tablets) so that the child could better view the 
images used in serious games, there was no control over the resources 
available to the family, nor the means of connecting to the Internet.

Parents’ perceptions of daily speech training

At the end of each intervention session, an email or text message 
via the WhatsApp instant messaging application was sent to the 
caregiver responsible for the daily training, containing instructions 
on how to perform the training and guidance on completing the 
digital form on the last day of training before the next session. 
The questions were open-ended, closed-ended, and some used the 
Likert scale and addressed the child’s interest in training, training 
time, and understanding of the exercise, and the caregiver’s need 
for help to understand it, and perception of the child’s speech.

Intervention

The Speech Intervention Plan for Telepractice (Pifate, in 
Portuguese) for children with SSD is based on the adapted Cycles 
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approach(8). In each cycle, one of the most frequent phonological 
processes was selected, and for each of them, two stimulable target 
sounds were selected according to the TESF(30), totaling four sounds.

To learn the target sound, different skills were addressed through 
playful activities during three sessions. All sessions began and 
ended with auditory stimulation through auditory bombardment. 
In session 1, activities involving the articulatory reinforcement of 
the target sound were carried out. In sessions 2 and 3, activities for 
auditory discrimination and phonological awareness were carried 
out, always with opportunities for the child to practice the production 
of the target sound. The approach to target sound 2 of phonological 
process 1, which had been addressed since session 1, began in 
session 4, repeating in sessions 4, 5, and 6 the same objectives of 
sessions 1, 2, and 3. The approach to phonological process 2 began 
in session 7, with the first target sound with its characteristics, and 
followed the same detailed structure of sessions 1, 2, and 3. The 
second target sound of phonological process 2 began in session 10, 
repeating the approaches detailed above, also in sessions 11 and 12. 
Hence, sessions 1, 4, 7, and 10; 2, 5, 8, and 11; and 3, 6, 9, and 12 
have similar structures (Appendix B).

Each session lasted 50 minutes, and its management, as detailed 
in Chart 1, allowed for the creation and strengthening of the bond 
with the child, covering all the skills to be addressed, and guiding 
the parents at the end of each teleconsultation.

All sessions were conducted via video call using Google Meet, 
recorded, and saved to ensure data security. The SLP was in a private, 
well-lit environment with direct light on her face, facing the camera of 
a laptop with a 1.6 GHz Intel Core i5 Dual-Core processor (MacBook), 
using Blackwire 3220 (Plantronics) headphones with a unidirectional 
microphone, connected to the Internet with download and upload 
speeds above 570 Mbps to ensure better quality of image and sound 
transmission. Parents were instructed to sit the child with supported 
feet in a quiet and well-lit environment, preferably using a tablet 
or computer (since they have larger screens) and headphones. The 
playful resources used during the sessions and sent for daily training 
were developed on the WordWall® and Pink Cat Games® platforms.

Parental guidance for G1 and G2

At the end of each session, the researcher sent instructions via 
email or WhatsApp (a well-known instant messaging application), 
according to the caregiver’s preference. The messages regarding 
the training to be performed at home after the session with the 
SLP were similar for both groups, as specified in Chart 2.

Only after their feedback were the parents in G2 sent instructions 
and activities for the session that they would complete at home 
without the synchronous participation of the SLP. After the session, 
the caregiver sent a new video sample of the session to the SLP, 
who then prepared the training email based on the video analysis.

Chart 1. Organization of the objectives and therapeutic strategies of Pifate sessions

Sessions Objectives Duration (m) Strategies

1, 4, 7, 10

Establish bond 5
Brief open conversation with the 

child

Auditory stimulation 3 Auditory bombardment

Presenting the target sound 7
TESF visual and phonetic 

feedback

Articulatory reinforcement
10 Strategy 1: predefined WordWall®

12
Strategy 2: The child chooses in 

Pink Cat Games®

Auditory stimulation 3 Auditory bombardment

Caregiver guidance 10
Session observations and 

guidance on training

2, 5, 8, 11

Establish bond 5
Brief open conversation with the 

child

Auditory stimulation 3 Auditory bombardment

Presenting minimal pairs
10
10

WordWall® game guiding the 
child to classify the minimal pairs.

Auditory discrimination 10
Strategy 1: predefined WordWall®

Strategy 2: The child chooses in 
Pink Cat Games®

Auditory stimulation 3 Auditory bombardment

Caregiver guidance 10
Session observations and 

guidance on training

3, 6, 9, 12

Establish bond 5
Brief open conversation with the 

child

Auditory stimulation 3 Auditory bombardment

Strengthening the phonological 
rule

12 Strategy 1: predefined WordWall®

12
Strategy 2: The child chooses in 

Pink Cat Games®

Auditory stimulation 3 Auditory bombardment

Caregiver guidance 10
Session observations and 

guidance on training
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Guidance for caregiver-led intervention in G2

Sessions 1, 4, 6, 7, 10, and 12 were synchronous with the 
SLP, and sessions 2, 3, 5, 8, 9, and 11 were conducted by the 
previously instructed caregiver.

In session 1, the SLP performed the intervention with the 
child under the observation of the caregiver. At the end of the 
session, approximately 20 minutes were reserved for answering 
questions and training in the application of auditory bombardment, 

articulatory training, correcting incorrect articulatory production, 
and positive reinforcement of correct production (Appendix C).

The message of delivery and guidance regarding daily training 
at home was similar to the message delivered to G1. After families 
sent videos of excerpts of the training sessions performed with the 
child at home, together with the online interview describing their 
perception of the daily training performed, the message regarding 
session 2 was sent, now containing the session strategies for 

Chart 2. Parental guidelines for daily home training (G1 and G2) and for the parenting session (G2)

GUIDANCE MESSAGE CONTENT DAILY TRAINING G1 AND G2 PARENTING SESSION G2

Managing the setting:
Control noise in the area. X X

Well-lit room X X

Ergonomics: Child sitting, with feet supported, and electronic 
device on the table

X X

Equipment:
Choose an electronic device with the largest 

possible screen.
X X

Use headphones during auditory bombardment X

Training:

Train daily X

Learn more about the target sound of the 
training (material sent to parents)

X

Learn more about the objective of training and 
each game

X

Find out the names of the figures used in each 
game (material sent to parents)

X

Read/watch the tutorial on how to play each 
shared game

X

Send the video recording of a section of the 
training to the speech therapist

X

Send questions, if you have any, to the speech 
therapist

X

Managing time

Control the session duration (30 to 40 min) X

Conduct the session calmly, without rushing 
the child.

X

Record videos of parts of the session X

Articulatory pattern model

Stand in front of the child to give the 
articulatory model of the target sound

X

Speak slowly and emphasize the target sound X

Use the tactile cues taught X

Intervention session

Auditory stimulation: perform auditory 
bombardment using recorded audio sent via email

X

Presenting minimal pairs: name the figures in 
each pair (use the answer key) with the child

X

Open the link and access the games that will 
be the strategies for what we want to stimulate 
today. Read the written tutorial and/or watch 

the video on how to access and play

X

End the session with the same auditory 
bombardment as at the beginning of the session.

X

Record video clips of the session and upload X

Send your questions about the session X

Wait for the next email with the daily training to 
be carried out until the next session.

X

Post-training:

Send videos of the training you did before the 
next session

X

Answer the form saying what you thought of the 
interest, ease/difficulty in the child’s execution 
of the task, and what you thought of the result 

of the child’s speech.

X
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parental guidance, detailing how the session should be performed 
at home and covering the topics presented in Chart 2.

Data analysis

Descriptive analysis was used to characterize the sample. 
The assessment of the difference between the groups regarding 
age was performed using Fisher’s exact test, and regarding sex, 
using the Mann-Whitney test, with a significance level of 0.05.

The responses from the initial interview regarding the reason 
for the child’s use of digital resources and the time of use were 
compared between the groups using Fisher’s exact test and 
Mann-Whitney test, respectively, with a significance level of 5%.

To determine the severity of SSD, a multiple baseline analysis 
(Assessments A1-A and A1-B) was performed regarding the PCC, 
PCC-R, PDI, and the occurrence of phonological processes. The 
comparison between individuals and between groups was made 
using the Mann-Whitney test, with a significance value of 0.05.

The effectiveness of the intervention was analyzed based on 
the effect size, calculated considering the individual responses 
of each variable: number of different phonological processes 
with more than 25% occurrence in the imitation test; number of 
different phonological processes with more than 25% occurrence 
in the naming test; PCC and PCC-R obtained in the imitation test; 
PCC and PCC-R obtained in the naming test; PDI obtained in the 
imitation test; and PDI obtained in the naming test.

Thus, the effect size of each variable was obtained by the 
difference between the mean of the result between the multiple 
baseline (pre-intervention) and the mean of the result between 
post-intervention assessments, divided by the variability (standard 
deviation) between the pre-intervention multiple baseline results 
(A1-A and A1-B). When the post-intervention values were lower 
than the pre-intervention values, the result was indicated with a 
negative sign (-), for example, in PDI and Average Productivity 
of Phonological Processes. The effect size can be classified as 
small, medium, and large(26).

The variables used to assess parents’ perception of speech training 
performed at home with the child, which the parents completed 
after the training performed at home, were compared between the 
groups using the Mann-Whitney test with a significance level of 0.05.

RESULTS

G1 had five male children, aged 5:0 to 7:2 years, with SSD 
severity ranging from mild to moderately severe. G2 had three 
male children and two female children, aged 5:2 to 7:7 years, 
with SSD severity ranging from mild to slightly moderate, with 
no statistically significant difference between the groups (sex 
p-value: 0,444; age p-value: 0,344; SSD severity p-value: >0,999).

Comparison between G1 and G2 in A1

The comparison between the two groups in A1 did not show 
a statistically significant difference regarding the number of 
phonological processes occurring in the imitation (p-value = 
0.114) and naming (p-value = 0.662) tests. The same occurred 
for the PCC (p-value = 0.421), PCC-R (p-value = 0.421), and 
PDI (p-value = 0.402) in the imitation and naming tests (PCC: 
p-value = 0.753; PCC-R: p-value = 0.833; PDI: p-value = 0.675).

Family digital literacy

All families had Internet access via Wi-Fi. All children 
had controlled access to the Internet to watch videos and play 
digital games. Although there was no statistically significant 
difference between the groups regarding the use of electronic 
devices connected to the Internet, a longer daily time of device 
use was observed in G1 (41 to 60 minutes, while G2 = 21 to 30 
minutes; p-value = 0.594).

Description of each subject’s performance in the study 
variables

The effect size was calculated(26) considering the number of 
phonological processes with an occurrence greater than 25% in 
the imitation and naming tests; PCC and PCC-R in the imitation 
and naming tests; PDI in the imitation and naming tests.

Figure 1 shows the occurrence of each phonological process 
in the imitation test in assessments A1-A, A1-B, A2-A, and 
A2-B per child. Table  1 shows the average results for each 
process before and after the intervention and the effect size for 
each process per child.

The average effect size of all phonological processes produced 
per child was calculated to compare the effect size between 
groups, considering the variability of processes observed in each 
child. The averages per child were compared between groups 
using the Mann-Whitney test. A tendency towards statistical 
significance was observed, with G2 presenting a larger effect 
size than G1 (Table 2).

Number of Different Phonological Processes Occurring at 
More Than 25% in the Naming Test in Multiple Baseline 
and Reassessments

Figure 2 shows the occurrence of each phonological process in 
the naming test in each of the assessments A1-A, A1-B, A2-A, and 
A2-B per child. Table 3 shows the average results per process before 
and after the intervention and the effect size for each process per child.

The mean effect size of all phonological processes produced 
by the child was calculated to compare the effect size between 
the groups, considering the variability of processes observed in 
each child. Also, the means per child were compared between the 
groups using the Mann-Whitney test. No significant difference was 
observed between the groups, suggesting a similarity in the efficacy 
of the treatment regardless of the therapeutic protocol (Table 4).

PCC and PCC-R in the imitation and naming tests in 
multiple baseline and reassessments

Figure 3 shows the PCC and PCC-R obtained in both the 
imitation and naming tests in each of the assessments A1-A, 
A1-B, A2-A, and A2-B per child.

The classification of the effect size in relation to the mean PCC 
and PCC-R in the imitation test before and after the intervention 
ranged from small to large for both G1 and G2 subjects. When 
comparing the effect size between the groups, no significant 
difference was observed, suggesting a similarity in the efficacy 
of the treatment regardless of the therapeutic protocol (Table 5).
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Figure 1. Percentage of occurrence of each phonological process in the imitation test in assessments A1-A, A1-B, A2-A, and A2-B per child

Table 1. Average occurrence of phonological processes in the pre- and post-intervention imitation test and effect size for each phonological process per child

Average occurrence of 
phonological process pre-

intervention

Average occurrence of 
phonological process post-

intervention
Effect size Mean effect size

Effect Size 
Classification

Child 1

PF 88.88% 8.34% -8.361 -3.167 Medium

LS 80.71% 35.71% -2.069

CCS 88.67% 42.26% -2.364

FCS 33.33% 15.48% -2.166

FD 14.81% 0.00% -0.873

Child 2

PF 66.67% 16.67% -1.191 -1.191 Small

Child 3

LS 38.09% 0.00% -4.620 -4.630 Medium

CCS 58.33% 0.00% -3.499

FCS 47.61% 0.00% -5.771

Child 4

LS 49.98% 42.86% -0.707 -0.234 Small

CCS 62.49% 58.33% -0.702

FCS 42.86% 42.86% 0.707
Caption: %: percentage; FD: fricative devoicing; PD: plosive devoicing; PF: palatal fronting; FCS: final consonant simplification; CCS: consonant cluster 
simplification; LS: liquid simplification
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Table 1. Continued...

Table 2. Comparison between G1 and G2 regarding the average effect size in the analysis of the number of different phonological processes 
with occurrence > 25% in the imitation test

Group Minimum Maximum Median Mean
Standard 
deviation

Mann-Whitney 
test

p-value

Group 1 -4.630 -0.234 -3.064 -2.457 1.742
21.000 0.095#

Group 2 -7.069 -0.873 -5.554 -5.008 2.406
#p-value with tendency towards statistical significance

Average occurrence of 
phonological process pre-

intervention

Average occurrence of 
phonological process post-

intervention
Effect size Mean effect size

Effect Size 
Classification

Child 5

LS 35.72% 0.00% -3.535 -3.064 Medium

CCS 70.83% 25.00% -2.593

Child 6

LS 50.00% 2.33% -2.073 -0.873 Small

CCS 28.57% 21.43% -0.311

FCS 16.67% 11.11% -0.236

Child 7

PF 100.00% 25.00% -5.357 -5.357 Medium

Child 8

LS 42.86% 0.00% -5.364 -5.554 Medium

CCS 70.84% 12.50% -9.904

FCS 35.71% 21.64% -1.393

Child 9

PD 50.00% 22.82% -3.459 -6.186 Medium

FD 83.33% 13.25% -8.913

Child 10

PF 91.67% 8.34% -7.069 -7.069 Large
Caption: %: percentage; FD: fricative devoicing; PD: plosive devoicing; PF: palatal fronting; FCS: final consonant simplification; CCS: consonant cluster 
simplification; LS: liquid simplification

PDI in the imitation and naming tests in multiple baseline 
and reassessments

Figure 4 shows the PDI in both the imitation and naming tests 
in each of the assessments A1-A, A1-B, A2-A, and A2-B per child.

As in the classification of the effect size in relation to the mean 
PCC and PCC-R, the comparison of the effect size of PDI in the 
imitation test before and after the intervention varied from small 
to large for both the G1 and G2 subjects, showing no statistically 
significant difference.

Parents’ perceptions of speech training at home with their 
children

The time of child interest in each of the two training 
activities was on average 11 to 15 minutes in both groups, with 
no significant difference between the groups according to the 
Mann-Whitney test (p-value > 0.999).

According to the assessment of parents in both groups, the 
children showed great interest in the activities proposed for training 
at home, indicating an average response of 4 points on a 5-point 
Likert scale, with no significant difference between the groups 
according to the Mann-Whitney test (p-value = 0.600) (Figure 5).

The children were instructed by their parents on how to practice 
the stimulated target sound at home. According to their parents, 
they found it easy to understand these instructions, achieving an 

average of 4 points in this question in both groups, requiring little 
support to carry out the training, with an average of 2 points for 
both groups. The comparison of the groups for both questions 
showed no significant difference between them by the Mann-
Whitney test (p-value = 0.600 and p-value = 0.911) (Figure 5).

When asked about how it was to carry out speech training 
with the child, the average response was 4 points in both groups, 
with no significant difference between them according to the 
Mann-Whitney test (p-value > 0.999) (Figure 5).

DISCUSSION

Applying telepractice in SSD intervention with children is 
a solution that enables access to treatment even in challenging 
situations, such as great distances between the family and the 
professional, difficulty in moving, and in critical situations(1,9,14), as 
occurred during the COVID-19 pandemic, enabling professional 
monitoring even during months of social isolation(31).

The use of serious digital games focused on speech learning 
and platforms that offer editing and customization features for such 
games(10,32) further expanded the resources for online clinical practice.

Researchers aimed to compare the effectiveness of playful 
strategies with physical material and playful strategies with digital 
serious games used in in-person sessions in the intervention of 
children with SSD(33,34). They found that both groups improved 
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Table 3. Average occurrence of phonological processes in the pre- and post-intervention naming test and effect size for each phonological 
process per child

Average occurrence of 
phonological process pre-

intervention

Average occurrence of 
phonological process post-

intervention
Effect Size Mean Effect Size

Effect Size 
Classification

Child 1

PF 93.33% 10.00% -7.217 -4.063 Medium

LS 72.72% 13.55% -6.513

CCS 70.83% 31.25% -1.521

FCS 60.00% 40.00% -1.000

Child 2

PF 30.00% 0.00% -0.707 -0.707 Small

Child 3

LS 44.45% 0.00% -25.663 -11.967 Large

CCS 66.67% 0.00% -9.238

FCS 40.00% 20.00% -1.000

Child 4

LS 54.54% 50.00% -0.853 -1.066 Small

CCS 87.50% 75.00% -2.345

FCS 60.00% 60.00% 0.000
Caption: %: percentage; FD: fricative devoicing; PD: plosive devoicing; PF: palatal fronting; FCS: final consonant simplification; CCS: consonant cluster 
simplification; LS: liquid simplification

Figure 2. Percentage of occurrence of each phonological process in the naming test per child in assessments A1-A, A1-B, A2-A, and A2-B
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Table 4. Comparison between groups regarding the number of different phonological processes with occurrence > 25% in the naming test

Group Minimum Maximum Median Mean Standard deviation Mann-Whitney test p-value

Group 1 -11.967 -0.707 -4.063 -4.445 4.531 13.000 >0.999

Group 2 -5.588 -0.273 -4.242 -3.788 2.071

Average occurrence of 
phonological process pre-

intervention

Average occurrence of 
phonological process post-

intervention
Effect Size Mean Effect Size

Effect Size 
Classification

Child 5

LS 45.45% 4.55% -4.633 -4.423 Medium

CCS 68.75% 31.50% -4.214

Child 6

LS 81.25% 31.25% -5.657 -0.273 Small

CCS 60.00% 30.00% -2.308

FCS 23.41% 16.67% -0.388

Child 7

PF 70.00% 0.00% -4.950 -4.950 Medium

Child 8

LS 40.91% 0.00% -6.364 -5.588 Medium

CCS 93.75% 25.00% -7.778

FCS 60.00% 40.00% -2.621

Child 9

PD 39.28% 21.29% -0.712 -4.242 Medium

FD 61.11% 0.00% -7.772

Child 10

PF 90.00% 0.00% -6.364 -3.889 Medium

FCS 30.00% 10.00% -1.414
Caption: %: percentage; FD: fricative devoicing; PD: plosive devoicing; PF: palatal fronting; FCS: final consonant simplification; CCS: consonant cluster 
simplification; LS: liquid simplification

Table 3. Continued...

Figure 3. PCC and PCC-R obtained in the imitation and naming tests per child in the A1-A, A1-B, A2-A, and A2-B assessments
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Table 5. Comparison of the effect size between G1 and G2 for PCC and PCC-R in the imitation and naming test

Minimum Maximum Median Mean
Standard 
deviation

Mann-Whitney 
test

p-value

PCC Imitation

Group 1 0.667 15.588 1.717 4.331 6.362 6.000 0.222

Group 2 0.988 19.108 4.235 6.973 7.071

PCC-R Imitation

Group 1 0.881 17.484 3.085 5.351 6.927 6.000 0.222

Group 2 3.216 9.710 5.657 6.224 2.436

PCC Naming 13.000 >0.999

Group 1 -0.350 18.968 5.734 6.153 7.738

Group 2 0.764 6.541 4.300 3.426 2.462

PCC-R Naming

Group 1 0.707 20.626 5.300 7.963 8.436 12.000 >0.999

Group 2 1.393 17.163 4.654 6.433 6.444

Figure 4. PDI obtained in the imitation and naming tests per child in the A1-A, A1-B, A2-A, and A2-B assessments
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in speech intelligibility after the intervention. Thus, they observed 
that using digital games as therapeutic resources is as effective as 
the traditional approach with physical resources on a table in the 
treatment of children with idiopathic SSD.

The results of the present study showed that Pifate was 
effective for all subjects, with effect sizes ranging from 
small to large, reducing the occurrence of phonological 
processes (indicated by the comparison of phonological 
process productivity) and improving speech intelligibility 
(indicated by the comparison of PCC, PCC-R, and PDI) for 
both intervention groups, with no statistically significant 
difference between them. The variations in effect size 
between subjects may be related to the different intrinsic 
characteristics of each subject. Researchers(35) studied the effect 
of applying multiple oppositions in the treatment of SSD in 
children and analyzed parental participation in the delivery 
of the intervention. Their findings were also positive, with 
variation in effect size between subjects, further indicating 
that properly trained parents can adequately conduct their 
children’s speech-language intervention sessions.

Keeping parents engaged throughout the process was also a 
therapeutic goal, regardless of whether they were part of G1 or 
G2. In addition to asking parents to attend all sessions with the 
SLP, thus ensuring learning and greater aptitude for applying the 
training with the child, guidance materials were also prepared 
for training in all sessions, with simple texts and examples of 
what they were asked to apply with the children. According 
to a recent study(36), guided and informative communication 
between the SLP and the parents ensures greater engagement 
of the parents in carrying out the daily training, and it is often 
necessary to change the guidance strategies according to the 
characteristics of each caregiver.

Researchers(37) reflect that there is still a culture of in-person 
healthcare, and it is important to consider training for both professionals 
and children and parents to make better use of the services offered 
through telepractice. The strategies applied by parents were monitored 
by sharing videos of part of the training and sessions carried out at 
home with the child, as well as by filling out an online form with 
questions encouraging a critical analysis of the training at home. 
Thus, the SLP could guide the parents, adjust details, and provide 
words of praise as an incentive for them to continue or improve in 
the training in the following sessions.

Knowing the digital literacy profile was important to ensure 
that large differences in this aspect between the subjects did not 
interfere with the results. G1 and G2 caregivers and children 
were not statistically significantly different in literacy profile. 
However, the children in G1 used an electronic device for longer 
during the day. The socioeconomic profile and education level 
of the parents were not investigated in this study, and it was 
not possible to consider them in the hypotheses throughout 
the discussion.

Parental engagement was essential for the children’s results 
in both groups. The effect size(26) of the intervention on the 
research subjects ranged from small to large, with the difference 
between the groups tending toward statistical significance, 
indicating a larger effect size in G2. Even though it is only a 
trend, which could be confirmed or not if the study continued 
with the recruitment of more subjects in each group, it is 
interesting to point out that the group with fewer synchronous 
sessions with the SLP tended to have a larger effect size than 
the group that carried out all synchronous sessions with the 
professional. One hypothesis to explain this tendency towards 
statistical difference is that when parents are more involved 
in the therapeutic process, they may perform better in daily 
training with the child, as well as inserting correction and 
speech production strategies in the child’s daily activities, 
generating greater assimilation and automation of the target 
sound by the child(20).

When analyzing(38) the parents’ perception of the experience 
with telepractice in the treatment of their children, it was observed 
that the parents valued the active role they played in their children’s 
therapy, despite the practical and emotional challenges associated with 
telepractice. It is also important to measure the level of complexity of 
the speech training requested from the parents and deliver activities 
that the parents consider easy to carry out with the children, as these 
are more acceptable to them.

Although the dose and frequency of stimuli offered by the SLP 
were similar for both groups, it can be hypothesized that families 
in G2 spontaneously offered daily training and session strategies 
at a higher frequency, thus increasing the cumulative intensity of 
the intervention(39) and the tendency towards a greater effect size of 
Pifate in this group.

However, it is important to highlight the limitations of the study 
due to the small sample size, which made statistical analysis difficult 
when comparing the groups. Therefore, the study must continue with 
more subjects per group to confirm the trend towards a statistically 
significant difference with better results in group 2 than in group 1.

CONCLUSION

This study demonstrated the effectiveness of Pifate, showing 
that the adapted Cycles intervention approach can be applied 
through telepractice.

Both groups performed similarly, suggesting that synchronous 
sessions with the SLP through telepractice, as well as with 
parents previously guided by the SLP, improved the child’s 
speech. The guidance and training of parents by the SLP through 
telepractice were essential to provide good engagement in the 
sessions and daily tasks at home.

Figure 5. Average responses regarding families’ perception of daily training
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APPENDIX A. QUESTIONNAIRE TO INVESTIGATE DIGITAL LITERACY IN FAMILIES
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APPENDIX B. REPRESENTATION OF THE STAGES OF THE TREATMENT PROPOSED IN PIFATE FOR 
GROUP 1, WITH ALL SESSIONS CARRIED OUT SYNCHRONOUSLY WITH THE SPEECH-LANGUAGE 
PATHOLOGIST
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APPENDIX C. REPRESENTATION OF THE STAGES OF THE TREATMENT PROPOSED IN PIFATE FOR 
GROUP 2, WITH SIX OF THE SESSIONS CARRIED OUT SYNCHRONOUSLY WITH THE SPEECH-LAN-
GUAGE PATHOLOGIST AND ANOTHER SIX SESSIONS CONDUCTED BY THE PARENTS AFTER PRIOR 
TRAINING AND GUIDANCE


