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Abtract

The objective of the study was to verify the development of phonological awareness skills duringthe process of children learning reading and
writing by means of a computer program.Three students with learning difficulties, enrolled in the second year of elementary school, took part
in this research. Pre and post-test were employed by means of the Phonological Awareness Test and the Reading and Writing Diagnostic Test
before and after the realization of Module 1 of the program named Learning to Read and Write by Small Steps, or “Aprendendo a Ler e a Escrever
em Pequenos Passos.” Results show that the three participants reached the end of the learning program and demonstrated improvement in
their reading and writing repertoire. On the Phonological Awareness Test, participants presented improvement in their performance at rhyme,
alliteration, and syllabic skills but did not present consistent improvement in their phonemic skills. Results point at the necessity to develop and
enhance procedures for the teaching of phonological awareness, especially phonemic skills.
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Habilidades de consciencia fonologica promovidas por la ensefianza de
lectura y escritura

Resumen

El objetivo del estudio fue verificar el desarrollo de habilidades de consciencia fonoldgica a partir de la adquisicion de lectura y escritura en nifios
empleandose un programa informatizado de ensefianza de lectura y escritura. Tres alumnos con dificultad de aprendizaje, matriculados en el
segundo curso de la Ensefianza Primaria participaron de la investigacion. Se utilizé un delineamiento de pre y post-test, empleando la Prueba de
Consciencia Fonoldgica (PCF) y el Diagnostico de Lectura y Escritura (DLE) antes y tras la realizacion del Médulo 1 del curriculo Aprendiendo a
Leer y a Escribir en Pequefios Pasos. Los resultados mostraron que los tres participantes completaron el programa de ensefianza, demostrando
mejora en el repertorio de lectura y de escritura. En la PCF, los participantes presentaron mejora en el desempefio de rima, aliteracion y en las
habilidades silabicas; pero no presentaron mejora consistente en las habilidades fonémicas. A partir de los resultados se verifica la necesidad
del desarrollo y perfeccionamiento de procedimientos para la ensefianza de las habilidades de consciencia fonoldgica, principalmente, las
habilidades fonémicas.

Palabras clave: Consciencia Fonoldgica; lectura; escritura.

Habilidades de consciéncia fonologica promovidas pelo ensino de leitura e escrita

Resumo

O objetivo do estudo foi verificar o desenvolvimento de habilidades de consciéncia fonoldgica a partir da aquisi¢cao de leitura e escrita em criangas
empregando um programa informatizado de ensino de leitura e escrita. Trés alunos com dificuldade de aprendizagem, matriculados no segundo
ano do Ensino Fundamental, participaram da pesquisa. Foi utilizado um delineamento de pré e pos-teste, empregando a Prova de Consciéncia
Fonolégica (PCF) e o Diagnostico de Leitura e Escrita (DLE) antes e apos a realizagdo do Médulo 1 do curriculo Aprendendo a Ler e a Escrever
em Pequenos Passos. Os resultados mostraram que os trés participantes completaram o programa de ensino, demonstrando melhora no
repertorio de leitura e de escrita. Na PCF, os participantes apresentaram melhora no desempenho de rima, aliteragéo e nas habilidades silabicas;
mas nao apresentaram melhora consistente nas habilidades fonémicas. A partir dos resultados verifica-se a necessidade do desenvolvimento e
aprimoramento de procedimentos para o ensino das habilidades de consciéncia fonolégica, principalmente, as habilidades fonémicas.
Palavras-chave: Consciéncia fonologica; leitura; escrita.
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Introduction

Official Brazilian statistics show that the rate of illite-
racy in Brazil is 8,0%, 12.9 million people, among Brazilians
older than 15 (IBGE, 2015). According to the Functional lllite-
racy Index, or “Indicador de AnalfabetismoFuncional (INAF)”
of the Paulo Montenegro Institute, despite being considered
literate by official indices, millions of individuals can only
read and interpret small texts with explicit information and
a reduced number of words. According to research realized
by the Paulo Montenegro Institute (2016), most respondents
(42%) were ranked in the elementary group, which means
they can read one or two pieces of information in diverse
texts of medium-sized extension while realizing small infe-
rences, and solve problems involving small basic operations
and some degree of control and planning. Most importantly,
only 8% of the repondents are in the last group of literacy,
which reveals their command of skills that set them free
from restrictions in order to understand and interpret texts in
normal situations involving multiple phases, operations and
types of information.

Regarding this problem, many studies have been re-
alized so that the acquisition of reading and writing skills can
be better understood and, as a consequence, more efficient
teaching techiniques will be designed. Studies that seek the
development of procedures for the teaching of reading and
writing, based on the teaching of a network of relations be-
tween stimulus and stimulus and reponse (cf. de Rose, 2005;
de Souza & de Rose, 2006; Sidman, 1994; Sidman &Tailby,
1982), have produced a solid body of knowledge, which hints
at the existence of basic requisites for the acquisition of the
reading behavior, and therefore allowing for the efficient pro-
gramming of teaching activities.

Aiming at investigating the effects of the teaching of
reading and writing skills on the development of phonological
awareness skills, the present study has employed Module 1
of the program for the teaching of reading and writing entitled
Learning to Read and Write in Small Steps, or “Aprendendo
a Ler e a Escrever em Pequenos Passos”, developed by de
Rose and collaborators (de Souza, de Rose, Hanna, Calcag-
no, & Galvao, 2004; de Souza & de Rose, 2006).The teaching
program is composed by three modules. Module 1 aims at
teaching regular words of the consonant-vowel type. The ob-
jective of Module 2 is to teach words composed by consonant
clusters, digraphs, and graphemes whose corresponding
phoneme depends on context. Lastly, Module 3 is based on
storybooks. Procedures were planned in small steps in order
to allow learners to realize activities without difficulty and at
their own pace. The first Module was applied widely and on
different populations and their results demonstrate the efficacy
of the teaching of reading and writing for children with learning
difficulties (cf. de Souza & de Rose, 2006; de Souza et al,,
2009; de Rose, de Souza, & Hanna, 1996; Reis, de Souza,
de Rose, 2009).

Since its initial proposal in the 1980s, the teaching
program has been improved (cf. de Souza & de Rose, 2006).
The control on stimulus by means of smaller word units is

relevant for generalization, that is, the reading of new words
composed by syllables from words directly taught. The tea-
ching of the relation between dictated syllables and printed
syllables of the taught words (de Souza et al., 2009), and the
employment of Constructed Response Matching to Sample
(CRMTS) for the task of constructing printed words with mo-
vable letters (de Rose et al., 1996) were employed together
with teaching strategies conducive to the discrimination of
units that compose words, which increased the indices re-
garding the reading of taught words and generalization wor-
ds (the reading of new words, formed by letters and syllables
from words already taught).

Studies indicate that the development of phonological
awareness (awareness of the sounds that constitute speech)
is related to successful learning of reading and writing (Bar-
rera & Maluf, 2003; Capovilla, Gutschow, &Capovilla, 2004;
Justino & Barrera, 2012; Moreschi & Barrera, 2017; Nunes,
Frota, & Mousinho 2009; Puliezi & Maluf, 2012; Santos &
Maluf, 2010; Santos & Barrera, 2017).

Considering the importance of and the interest in in-
vestigating the acquisition of a repertoire of discriminating
and manipulating skills related to sounds (phonological
awareness) by the acquisition of reading and writing skills,
the present study intended to verify the development of
phonological awareness skills by means of the acquisition of
reading and writing skills by children with learning difficulties
while employing Module 1 of the program for the teaching of
reading and writing. The module is entitled Learning to Read
and Write in Small Steps, or “Aprendendo a ler e a escrever
em pequenos passos” (cf. de Souza & de Rose, 2006; de
Souza et al., 2004).

Method

Participants

Three children took part in the research, two boys
andone girl, ages seven to nine, with a low reading repertoire
(reading of, at most, two out of 15 words assessed in the
initial Reading and Writing Diagnosis) and little Phonological
Awareness (scores between 12 and 15 out of 40 in the Pho-
nological Awareness Test). All participants were enrolled in
the second year of Elementary School at a public institution
in a city in the countryside of Sado Paulo.The participants
were given fictitious names in order to protect the identities of
all those involved in the research. This research project was
approved by the Research Ethics Committee, or “Comité de
Etica em Pesquisa” (CAEE 34223314.4.0000.5504).

Settting
Data collection took place in a research laboratory in
a public university in the courtyside of the State of S&o Pau-

lo. Participants were transported to the research site every
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weekday in opposite time of class schedule. The average
duration of each session for the realization of the day’s acti-
vities was from 45 to 60 minutes.

Reasearch Material and Equipment

For the teaching of reading and writing the material
employed was the 2.1 version of Module 1 of a computer pro-
gram for the teaching of reading and writing entitled Learning
to Read and Write in Small Steps, or “Aprendendo a Ler e
a Escrever em Pequenos Passos” (cf. de Souza & de Rose,
2006). The application of teaching procedures occurred by
means of the Computer-individualized Teaching Manager,
or “Gerenciador de Ensino Individualizado por Computador’
(GEIC). It is a platform that allows for the remote application
of teaching programs. For the application of the teaching
program, computers and headphones were used in order to
ensure the quality of employed sound stimulus. The teaching
program itself realized a record of the responses.

1

Instruments

Test of Phonological awareness by oral production
(Capovilla & Capovilla, 1998).The objective of this test is

to assess skills related to discriminating and manipulating
the sounds of speech. The test is devided into 10 subtests
(rhyme, alliteration, syllabic synthesis, phonemic synthesis,
syllabic segmentation, phonemic segmentation, syllabic
manipulation, phonemic manipulation, syllabic transposition,
phonemic transposition) and each subtest contains four at-
tempts. For each right attempt one point is added and parti-
cipants might obtain a maximum of 40 points.

Reading and Writing Diagnosis (Fonseca, 1997; de
Souza, de Rose, & Hanna, 1996). This test aims at assessing
the skills related to the repertoire of reading and writing. The
reading and writing diagnosis is composed by 3 steps and 16
types of tasks.The test consists of matching-to-sample tasks
in which the stimuli can be related to each other, for example,
identity matching between pictures and the printed words, as
well as to arbitrary relation between spoken word and pictu-
re, between spoken word and printed word, between picture
and printed word, between printed word and picture; and
production tasks, for example, oral naming (picture naming,
printed word naming, consonants and vowel naming, and
syllables naming) and writing (dictation and copy in two mo-
dels of response - handwritten and by composition). Figure
1 presents the illustrative representation of each type of task
that composes the Reading and Writing Diagnosis.

Figure 1. lllustrative representation of each type of task that composes the Reading and Writing Diagnosis.
The Balloon presents the instruction given through the headphones. The illustration was taken from the
training material named Unit of Reading Initiation, or “Unidade de Inciagédo a Leitura” for the development of
a curriculum in order to teach reading and its immediate requisites.
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Computer Program for The Teaching of Reading
and Writing - Module 1

The computer program for the teaching of reading
and writing — Module 1 — teaches 51 words composed by
regular syllables of the Portuguese language (words of the
consonant/vowel type).The teaching of words was organized
into 4 units. Each unit was composed by four teaching steps
(except for the first unit, composed by 5 steps) and the total
number of teaching steps was 17. Before and after each unit,
tests were given in order to assess the levels of reading,
writing, and the relations between words and pictures for all
words in the unit. Each step was composed by three words.
In each step, trialswere scheduled for words and syllables
making up words.

For teaching and testing, dictated words, printed wor-
ds and pictures, as well as printed syllables, dictated sylla-
bles and printed letters were used. The teaching procedure
employed: matching to sample procedure for the teaching of
relations between dictated and printed words and the rela-
tions betweendictated and printed syllables; and construc-
ted-response matching-to-sample procedure for the teaching
of relations between the dictated word and the word written
by composition (dictation); printed word and the word written
by composition (copy). The first strategy involved the selec-
tion of a comparison stimulus based on a sample stimulus
and the second strategy involved the construction of words
by means of syllables and/or isolated words considering a
sample stimulus.

The exclusion procedure for the teaching of relations
between dictated word and printed word was used. In this
condition, when a new word was presented as a sample, the
corresponding comparison stimulus was presented along
with another printed stimulus with which the participant was
already familiar. Thus, the participant could select a new
word and exclude the stimulus, which was already known.
Baseline ftrials for the student to identify the familiar word
were interspersed with the new word trials, such as novelty
control trials (to evaluate the possibility of control by novelty).
Correct reponses were followed by messages containing
compliments and incorrect responses were followed by a
message reporting the mistake and the trial was presented
once more.

While the relation between dictated words and printed
words was being taught, trialsat copying and dictations were
presented as well. The student was requested to write by
clicking on the letters displayed on the lower half of the com-
puter screen and composing the new word next to the printed
word (copy) or the dictated word (dictation). After writing the
word, the student was supposed to click on a neutral picture,
which meant the trial was concluded. If the responsewas
correct, consequences such as “good job!”, or “great!”, or
applause or guitar sounds were presented; if the response
was incorrect, the trial was presented again in the copy task
or as matching-to-sample task after the dictation task.

After the teaching of words, trials at teaching the sylla-
bles of the words were programmed in the same step.The

teaching of the syllables composing each word was done se-
parately. In other words, the syllables of a word were taught
and only after the obtention of the criterion, the syllables of
the next word were taught. When a participant reached 100%
of correct responses, the teaching of the syllables of the
next word was started. When a student’s performance was
under 100% of correct responses, the student would repeat
the same step in the next session. After the syllabic training
of the three words, an assessment composed of three trials
at matching to sample between dictated word and printed
version was realized (one trial for each word). Afterwards,
the post-test was given. It was composed by thee trials at
matching to sample task between dictated word and printed
word (one trial for each word). When a participant reached
100% of correct responses a new teaching step would come.
When a student did not reach 100% of correct responses the
step would be repeated.

At the beginning of each step, the relations between
the dictated word and its printed version, and the dictated
word and the word written by composition (dictation) were
presented along with the words from the previous step in
order to assess retention/maintenance of the learned wor-
ds from the previous step. When a participant did not re-
ach100% of correct responses in the trials at matching to
sample task between the dictated word and printed word, the
teaching step of these words was realized. When a student
reached 100% of correct responses, the step was realized
with three new words.

General Procedure

The research was develped in four phases: (1)
concommittant application of tests for initial assessment of
reading and writing repertoire as well as phonological awa-
reness; (2) application of computer program for the teaching
of reading and writing (Module 1, version 2.1, via GEIC); (3)
after completion of the first two units of Module 1, general
tests for the assessment of reading, writing and phonological
awareness were reapplied in order to show advancements in
reading and phonological awareness; and (4) after comple-
tion of all units, the same tests were given at the beginning
and in the middle for a final assessment on reading, writing,
and phonological awareness.

Results

Participants Vanessa and Laercio completed Module
1 by realizing 21 and 23 sessions, respectively. Participant
Mario went through the teaching program twice. The first
time, realized in the second semester of 2013, Mario went
through the first and second units, realizing 28 sessions, and
presenting a high rate of repetition of certain teaching steps,
for example, eight repetitions of step 2 unit 1. In the second
time, realized during the present research, in the second se-
mester of 2014, the participant realized 23 sessions in order
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Figure 2. Percentage of correct responses in the relations of the Reading and Writing Diagnosis: (1) picture —
picture; (2) printed word — printed word; (3) spoken word - picture; (4) spoken word — printed word; (5) picture
— printed word; (6) printed word - picture; (7) Picture naming; (8) printed word naming; (9) syllable naming; (10)
letter naming; (11) vowel naming; (12) copy by composition; (13) dictation by composition; (14) handwritten copy;
and (15) handwritten dictation of the first (pre-test/White bars), second (survey/gray bars) and third application

(post-test/black bars).
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to complete the teaching program. Overall, the participants
took from 1.2 to 1.3 realizations of teaching sessions in order
to complete the module. The repetitions happened, espe-
cially, in the first teaching steps.

Figure 2 presents the general performance on the Re-
ading and Writing Diagnosis on the three applications (pre-
-test/white bars, intermediate test/gray bars and post-test/
black bars). It was observed that in the matching-to-sample
tasks (relations between stimuli), participants presented
higher rates of correct responses on the pre-test and kept
performing well on the subsequent assessments.

Concerning their performance on the production
tasks, the participants named most of the pictures correctly
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and kept or improved the level of their performances in the
following applications. Concerning word reading, it was ob-
served that the initial performance was low or nullified for the
three participants. After completing half the reading program,
the participants were tested again and presented over 75%
of correct responses for word reading in the intermediate test
(gray bars). After completing the program, in the post-test,
two participants (Mario and Vanessa) presented 100% of
correct responses for reading in the post-test. Laercio pre-
sented 80% of correct responses. Concerning the naming of
syllables, letters and vowels, the three participants presented
high percentages of correct responses and kept or improved
the level of their performances in the last assessment.



Figure 3. Results obtained on the Phonological Awareness Test by Oral Production in the first
(pre-test/white bars), second (survey/gray bars), and third (post-test/black bars) applications.
The assessed skills were: 1) rhyme; 2) alliteration; 3) syllabic synthesis; 4) syllabic
segmentation; 5) syllabic manipulation; 6) syllabic transposition; 7) phonemic synthesis; 8)
phonemic segmentation; 9) phonemic manipulation; 10) phonemic transposition.
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In the writing tasks, the participants presented high
percentages of correct responses in the pre-test handwritten
or by-composition copies and kept their high percentages on
the other tests. On the handwritten or by-composition dicta-
tion tasks, most participants presented an initial repertoire of
50% of correct responses and reached over 80% of correct
responses at the end of the program.

Figure 3 shows the results obtained on the Phonolo-
gical Awareness Test by Oral Production in the first (pre-test/
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|l

Vanessa —f. 8a1m
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White bars), second (survey/gray bars) and third (post-test/
black bars) applications.

For supra-segmental skills (rhymeand alliteration),
most participants presented one correct response in rhy-
me and alliteration skills. In the following assessments, the
participants presented improvement in performance. In the
intermediate assessment (realized after completion of the
first two units), two participants (Vanessa and Laercio) pre-
sented two correct responses in the rhyme skills and kept
their good performances in the alliteration skills. Participant
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Mario presented two correct responses in rhyme and three
correct response in alliteration. In the post-test (realized after
completion of the four units), two participants (Mario and La-
ercio) presented three correct response in rhyme and partici-
pant Vanessa presented the initial performance (one correct
response). In the alliteration skill, two participants (Mario and
Vanessa) reached top scores (four correct responses) and
Laercio presented three correct responses.

In the syllabic skills (skills 3 to 6 indicated in Figure
3), participants presented high rates of correct responses
since the initial assessment (pre-test). In the pre-test, the
three participants presented two or more correct responses
for three skills in this category (except for syllabic transposi-
tion). In the following assessments, participants Mario and
Vanessa reached top scores in the synthesis and syllabic
segmentation skills. Participant Laercio kept his rate of cor-
rect response in the intermediate and final assessments.

In the phonemic skills (skills 7 to 10 shown in picture
3), two participants (Mario and Laercio) presented one cor-
rect response in the phonemic segmentation and manipula-
tion skills.In the following assessments, they presented im-
provement (two correct responses) in these skills. Participant
Vanessa presented a performance of two correct responses
in the phonemic synthesis, segmentation and manipulation
skills. None of the participants presented correct responses
in the phonemic transposition skill.

Figure 4 shows the performances in reading, writing
and phonologic awareness. According to observations, the
three participants presented improving performances in the
three skills during the assessments. Regarding reading, the
participants presented low levels of reading initially and, after
going through Module 1 of the reading program, presented
significant improvement in word reading. Regarding their
performance in writing, two participants presented a writing
repertoire and similar gain was observed in the reading and
writing repertoires. In other words, the more participants
went through the teaching technique, the more words they
learned to write. Regarding their performance in phonologi-
cal awareness, the participants presented an increase in the
number of correct responses during the teaching procedure.

Discussion

The present study aimed at investigating the deve-
lopment of phonological awareness skills by means of the
acquisition of reading and writing by children with learning
difficulties. The material employed was Module 1 in the indi-
vidualized computer program for the teaching of reading and
writing entitled Learning to Read and Write in Small Steps, or
“Aprendendo a ler e a escrever em pequenos passos” (cf. de
Souza & de Rose, 2006; de Souza et al., 2004). The results
showed that the three participants learned to read words
composed by simple syllables (consonant and vowel). They
presented and kept a performance of above 50% of correct
responses in the syllabic and supra-segmental skills. Regar-
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Figure 4. Percentage of correct responseson Reading and Writing
Diagnosis Test (left vertical axis) and the number of correct
responses in the total scores of the Phonological Awareness Test
(right vertical axis).
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ding phonemic skills, the same evolution was not observed.
Performances remained low and inconsistent.

The results obtained in the syllabic and supra-seg-
mental skills could be expected. The rhyme skill (discrimi-
nating the final sounds of words) is considered to be of low
complexity and the alliteration skill (discriminating the initial
sounds of words) is considered to be of medium complexity
(Puliezi & Maluf, 2012).The participants presented high per-
centage of correct responses in the syllabic skills since the
beginning of the research, even though they had a low rea-
ding repertoire. This performance might be due to activites
realized in the classroom since the first school years such
as splitting words into smaller units (Bandini, 2003; Freitas,
2008).

Concerning phonemic skills, the results were low
since the pre-test and did not present improvement in a



consistent way during the intermediate test and post-test.
Considering that phonological awareness skills evolve in
a continuum of complexity, results suggest that the skill to
manipulate phonemes gets stronger when clear instructions
are provided (Capovilla, Dias, & Montiel, 2007; Morais, 1995;
Puliezi & Maluf, 2012). We suggest that future studies select
participants already equipped with a reading and writing
repertoire (reading and writing of consonant-vowel words)
in order to check students’ performances on phonological
awareness skills, especially phonemic skills combined with
the learning of complex words (for example, the hiatuses,
consonant clusters and so on) including verbs.

It is important to highlight the fact that, although the
performances in phonological awareness did not reach high
levels, it was possible to observe that participants presented
escalating performances throughout the assessments. Cres-
cent advancements were also observed in the reading and
writing skills (cf. Figure 4). In general, it was observed that
the performances in reading and writing presented a sharp
rise and that the performance in phonological awareness, al-
though lower than expected, presented improvement, which
suggests that the writing and reading skills might have been
a contributing factor in the improvement of manipulative and
discriminative skills related to sounds that compose speech
(phonological awareness).

Capovilla et al. (2007) emphasized the point that the
scores on the Phonological Awareness Test by students from
the 1st to 3rd years of Elementary School increased signifi-
cantly with advancement in school years. The authors indica-
ted that the results are in accordance with previous studies,
which demonstrated that phonological awareness evolves
gradually as a child learns how to discriminate words, sylla-
bles, and phonemes. Concerning phonemic segmentation
skills, for example, Capovilla et al. (2007) demonstrate that
there is no significant difference between the years. However,
they observed that the scores increased linearly throughout
the four years.In general, the authors highlight the fact the the
results are in accordance with international researches, which
suggests that phonemic awareness comes after syllabic skills.

It is important to remember that the teaching program
for reading and writing employed in the present research
does not include specific instructions for the correspondence
between graphemes and phonemes. Control by smaller units
(letters) can be developed by means of the relation of stimuli
control by the relation between larger sound and print units
(words) and syllables (de Roseet al., 1996; Mueller, Olmi,
& Saunders, 2000; Skinner, 1957; Yoo & Saunders, 2014).
Data demonstrated that the teaching of larger units (words)
and smaller units (syllables) was conducive to the develop-
ment of phonological awareness skills, although still incipient
for phonemic skills.

Results indicate that the structure of the program for
teaching reading and writing developed by Rose and colla-
borators (cf. de Souza & de Rose, 2006) has facilitated the
progress observed in the phonological awareness skills of
the participants, as well as the learning of reading and writing.
Cardoso-Martins (1991) investigated the relation between

phonological awareness and initial progress in the learning
of Portuguese writing. The participants were children from
low-income familes learning how to read and write by means
of two different methods: 32 by the phonetic method and 26
by the syllabic method. The results confirmed obbservations
by previous studies demonstrating that, in general, the va-
riations in phonological awareness are linked to variations in
the learning of reading and writing. The author emphasizes
the fact that results suggest that variations in phonemic awa-
reness, observed in the beginning of the literacy process,
might be less important for the acquisition of reading and
writing skills when the literacy method is syllabic.

Concerning the participants’ performances on Module
1 in the program for teaching reading and writing developed
by de Rose and collaborators, results demonstrated that the
participants completed the teaching program and needed a
small number of repetitions of each step. This result replicates
and extends the data in the literature and demonstrates the
efficacy of the reading and writing program (cf. de Souza & de
Rose, 2006; Reis et al., 2009). It is also relevant to mention
that during the assessments scheduled for the end of each
unit, the participants presented improvement in their perfor-
mance for reading words not directly taught (words composed
by recombined syllables and letters, and pseudo-words).

Participant Mario took Module 1 of the reading and wri-
ting program for the second time. The first time, the participant
repeated 28 times the steps of the first twounits. According
to Bernardino Jr., Freitas, de Souza, Maranhe and Bandini
(2006), the learning difficulties could be unrelated to proble-
ms with the material, with the procedure, or with the student’s
potential. Rather, it could be a matter of lacking phonological
awareness skills. In a new opportunity (present research), the
participant returned a year after the first experience. At his
moment, the participant still presented learning difficulties for
reading and writing, and could benefit from the program.

The study by Bernardino Jr. et al. (2006) verified
that, if the students had been failing in the reading program
developed by de Rose and collaborators and presented low
scores in the Phonological Awareness Test (Capovilla & Ca-
povilla, 1998), they would succeed in an intervention based
on the teaching of phonological awareness skills. The even-
tual success of the intervention would produce effects on the
learning of reading and writing. The students went through a
program adapted by Capovilla (1999) during four semesters
and, at the same time, continued on the reading and wri-
ting program. Results demonstrated that the strengthening
of phonological awareness skills, especially the phonemic
ones, contributed to improvements in reading as well as in
writing by participants who had been failing systematically in
the reading and writing program.

The results of the present study made it possible to
verify the possibility of improving and amplifying the efficacy
of computer-based procedures developed for individualized
teaching of reading and writing (cf. de Souza & de Rose,
2006) while incorporating activities in order to guarantee the
development of phonological awareness skills.
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Considering the results of studies that taught pho-
nological awareness skills (Bandini, 2003; Bernadino Jr. et
al., 2006; Capovilla et al., 2004; Freitas, 2008) and studies
conducted on Child Education (Camilo & Mota, 2013; Mo-
reschi & Barrera, 2017; Pestun, Omote, Barreto, & Matsuo,
2010; Santos & Maluf, 2010; Santos & Barrera, 2017), which
demonstrated the importance of stimulating phonological
awareness for the development of reading and writing skills,
we suggest that future studies develop teaching programs
for phonological awareness conducive to the development of
educational strategies that facilitate and lead to the acquisi-
tion of reading and writing skills.
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