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ABSTRACT

Purpose: to characterize the performance of 4th grade-Elementary School students
with and without signs of reading and writing disorders as for phonological awareness
and reading comprehension, and also verify possible correlations between them.

Methods: 60 children enrolled in the 4th grade of Elementary School from two public
schools, whose parents signed the Informed Consent Form, participated in the present
study. They were selected and organized in groups, with and without signs of reading
and writing disorders. All students were individually assessed regarding their phonolo-
gical awareness and reading comprehension of sentences and texts through standar-
dized tests. The data underwent statistical analysis.

Results: those with signs of reading and writing disorders showed the lowest perfor-
mance in the reading comprehension of sentences and texts. A correlation was found
between phonological awareness and reading comprehension of sentences and texts
in both groups.

Conclusion: students with no signs of reading and writing disorders had a higher per-
formance in the skills assessed. The correlation found between phonological aware-
ness and reading comprehension of sentences and texts shows not only the impor-
tance of metaphonological skills for a proficient reading, but also for a comprehensive
one.
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INTRODUCTION

Phonological awareness (PA) is a metalinguistic skill
characterized by the ability to perceive that speech can
be segmented into words, syllables, and phonemes
and that these can be consciously manipulated by the
individual's. It forms part of phonological processing,
and there is extensive evidence that the skills that
compose it are necessary for learning how to read and
write3%2,

PA involves syllabic and phonemic skills. It is known
that syllabic skills precede and develop more easily
than phonemic skills because they are an early stage
of recognition and manipulation of a language’s sound
structure*®'". However, syllabic skills are fundamental
for the development of phonemics, which is more
effective for learning to read and write'2.

On the other hand, reading comprehension (RC) is
a cognitive process, which encompasses decoding up
to the extraction of the meaning of the material being
read, and is considered by some authors as the basic
purpose of learning how to read'®'®. Thus, reading
comprehension involves, besides decoding, the
participation of many cognitive processes—memory,
acquired vocabulary, fluency, and inference—that allow
the construction of meanings, leading to the compre-
hension of the material being read*.

The relationship between PA and reading has been
widely investigated in the literature, but most of the
studies have focused on understanding the relationship
between phonological awareness and decoding,
accuracy, and reading fluency of words and pseudo-
words2'%117 Thus, it is necessary to investigate the
knowledge of PA more deeply to determine whether
its influence encompasses not only the aspects related
to decoding efficiency and quality, but also reading
comprehension. The results of this study will contribute
relevantly to the field of written reading by investi-
gating possible correlations between phonological
awareness and sentence (SRC) and text (TRC) reading
comprehension.

This study aimed to characterize the performance
of 4"-grade elementary school (ES) children with and
without indications of reading and writing disorders on
PA, SRC, and TRC, and to verify possible correlations
between these skKills.

METHODS

This research was approved by the University of
Sao Paulo Ethics Committee — USP under the number
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097/13. The data was collected in two Sao Paulo state
schools. Sixty fourth-grade children in elementary
school whose parents and teachers signed the
Informed Consent Form participated in this study, and
their average age was 9.6 years old.

Selection of participants

To select the subjects of this study without indica-
tions of reading and writing disorders, the following
inclusion criteria were adopted: Regular enrollment
in the fourth year of elementary school; approval of
the parents and/or guardians through signature of
the Informed Consent Form; absence of complaints
or indications regarding hearing, vision, neurological,
behavioral, or cognitive disorders, verified through the
recommendation of teachers who have attested the
absence of such claims from themselves and their
parents in the school chart; and average or above
average scores on the School Performance Test
(SPT)™. Membership in the group with indications
of reading and writing disorders was determined by
applying all the criteria listed except for the SPT score,
which in this case should be below the expected score
for a child that age. Note that the choice of fourth
graders as the target group of this study is due to the
fact that by that year of school most children already
possess a set of basic decoding skills, and as shown
by many studies their cognitive and metacognitive skills
are more available for the complex process of reading
comprehension, one of the variables investigated in this
project.

Due to the difficulties encountered in returning the
Informed Consent Form — Parents/Guardians (ICF) in
the school where the study was first performed (hereby
referred to as school A), the study was also performed
on students of another school, hereafter referred to
as school B. At school A, a total of 38 subjects met all
inclusion criteria, while 22 students at school B met
all the inclusion criteria and were part of the research
sample, totaling 60 students. Both schools belonged to
the region where the study was conducted and use the
social constructivist method of literacy conception.

All children underwent reading and writing evalu-
ation through the SPT, which is divided into three
parts: word dictation (maximum score = 34), arithmetic
(maximum score = 38), and reading isolated words
(maximum score = 70). For each correct answer the
child gets one point, and the total score is 142 points;
the average score for the 4" graders is 102 to 112
points.
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Thus, subjects with lower performance were part
of the group with indications of reading and writing
disorders (GWI) and those with an average and above
average scores were part of the group without indica-
tions of reading and writing disorders (GWOI). The
sample was divided into four groups:

1. The group without indications of reading and writing
disorders (GWOI) from School A — 17 children, 9
male (52.9%) and 8 female (47%), with an average
age of 9 years and 4 months;

2. The group with indications of reading and writing
disorders (GWI) from School A — 21 children,
10 male (47.6%) and 11 female (52.3%), with an
average age of 9 years and 2 months;

3. The group without indications of reading and writing
disorders (GWOI) from School B — 13 children, 6
male (46%) and 7 female (53.8%), with an average
age of 9 years and 9 months;

4. The group with indications of reading and writing
disorders (GWI) from School B — 9 children, 6 male
(66.6%) and 3 female (33.3%), with an average age
of 10 years.

Experimental Tests

The subjects were individually evaluated for SRC,
TRC, and PA, following the application and scoring
instructions described on the tests used.

The subjects underwent the SRC and TRC tests,
numbers 9 and 10 of ltem IV in the PROLEC Test™.
The PROLEC Sentences (PROLEC-S) consists of 12
sentences that express simple orders. The established
average score for 4" grade ES children is =11.80 points.
The PROLEC Texts (PROLEC-T) is composed of four
small texts (two narrative texts and two lecture texts)
whose meaning must be extracted to answer the four
oral questions of each text. The established average
score for 4" grade ES children is =13.78 points.

For the PA evaluation, the CONFIAS — Phonological
Awareness: Instrument for Sequential Evaluation®
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was used, which contains a total of 70 items that the
child must answer regarding synthesis, segmentation,
rhymes, alliteration, initial and final syllable identifi-
cation, and syllable and phoneme transposition. The
average score for each child is assigned through the
hypothesis of writing.

Procedures for statistical analysis of the results

The chi-square test was used to compare the
percentage of children from both schools.

The Kruskal-Wallis test was applied to compare the
score distribution of the teachers’ questionnaire and of
the PROLEC-S, PROLECT-T, and CONFIAS for the GWI
and GWOI.

The Spearman correlation coefficient was calculated
to measure the correlation between PROLEC-T and
PROLEC-S and the correlation between the PROLEC
(Sentences and Texts) and the CONFIAS.

A ROC curve was built to analyze the CONFIAS,
considering the PROLEC-T as the gold standard.

On the hypothesis tests, the significance level was
fixed at 0.05.

RESULTS

The descriptive analysis of PROLEC-S performance
showed that at School B most individuals from the GWI
and GWOI were classified as above average, while at
School A that was only true of the GWOI (Table 1).

As for the PROLEC-T results, the school of origin
was not considered, since there was no significant
difference (GWI: p = 0.464; GWOI: p = 0.108) between
the score distributions of both schools; therefore, the
analysis of the results of this test will be considered
only by group (GWI and GWOI). It was observed that
most of the GWI children were classified as “below
average,” while most of the GWOI children fell in the
“above average” category (Table 2).
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Table 1. Frequency and percentage distributions of the PROLEC Sentence Classification in the groups with and without indications of
reading and writing disorders

PROLEC Sentence Classification

Group Below Average Average Above Average Total

With indications —=School A 11 9 1 21
52.4% 42.9% 4.8% 100.0%

Without Indications — School A 1 3 13 17
5.9% 17.6% 76.5% 100.0%

Total 12 12 14 38
31.6% 31.6% 36.8% 100.0%

With indications — School B 2 2 5 9
22.2% 22.2% 55.6% 100.0%

Without Indications — School B 0 0 13 13
0.0% 0.0% 100.0% 100.0%

Total 2 2 18 22
9.1% 9.1% 81.8% 100.0%

Table 2. Descriptive summary of the PROLEC Text score between groups with and without indications of reading and writing disorders
per school

Standard

Group School N Average Deviation Minimum Median Maximum
SCHOOL A 21 7.9 49 0 9 16
With indications SCHOOL B 9 12.0 1,7 9 13 14
Total 30 9.1 4,6 0 10 16
SCHOOL A 17 13.7 1,5 11 14 16
Without Indications SCHOOL B 13 14.2 1,4 11 15 16
Total 30 13.9 1,5 11 14 16

Table 3. Distribution of frequencies and percentages of the PROLEC text classification in groups with and without indications of reading
and writing disorders

PROLEC Text Classification

Groups Below Average Average Above Average Total
GWI 22 4 4 30
73.3% 13.3% 13.3% 100.0%
GWOI 7 5 18 30
23.3% 16.7% 60.0% 100.0%
Total 29 9 22 60
48.3% 15.0% 36.7% 100.0%

Legend: GWI — group with indications of reading and writing disorders; GWOI: group without indications of reading and writing disorders
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There was also no significant difference (o > 0.999)
between the schools on the CONFIAS, and so the
children were analyzed only by the group divisions
(GWI and GWOQI). The GWOI results were better than

those of the GWI when it came to syllables, phonemes,
and total results, with a statistically significant difference
(o < 0.001) (Figure 1).
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Figure 1. Box-plots of the CONFIAS Syllable, Phoneme, and Total of the groups with and without indications of reading and writing

disorders per school

The scatter plot illustrates that the correlation
between SRC and TRC for the GWI was significant
(Figure 2). The value of the Spearman correlation coeffi-
cient for the PROLEC-T and PROLEC-S scores was r
= 0.67 (p < 0.001), while for the group without indica-
tions, the coefficient value was r = 0.25 (p = 0.118).

As for the correlation between SRC and the
CONFIAS (syllable, phoneme, and total), the scatter
plot indicates a significant correlation only between the
PROLEC-S and the CONFIAS (syllable and total) for the
GWI (Figure 3).

Regarding the correlation between the TRC and the
CONFIAS (syllable, phoneme, and total), the scatter
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plot shows a significant correlation only for the GWI,
although the values of the GWOI were very close to
significance (Figure 4).

In order to obtain a cutoff value for the PA score so
that a child’s result indicates the occurrence of reading
comprehension disorders, an ROC curve was created
(Figure 5) that takes the TRC as the gold standard.

The point closest to the upper left corner of the ROC
curve corresponds to the maximum sensitivity (0.79)
and specificity (0.96) reached. The cutoff CONFIAS
value corresponding to this part is 58.6. Thus, children
with a CONFIAS score of 59 or higher can be classified
as having appropriate performance on TRC.



Phonological awareness and reading comprehension | 595

Wirth indications Without indications Sehel
- Sehesol A
m  rhendR
16 - ] L]
] L
14 - - = =
] L] ]
= 12 - . +n
= ] L]
10 - = .
o & &% B .
3 ° .
. &
E ﬁ o
4 4
L Ll
24 L]
04 = .
0 3 & 9 12 0 A L 9 12
PROLEC Sentences

Figure 2. Scatter plot chart for PROLEC sentences and PROLEC texts of the groups with and without indications of reading and writing
disorders
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Figure 3. Scatter plot chart of PROLEC Sentences and CONFIAS (Syllable, Phoneme, and Total) for children with and without indications
of reading and writing disorders
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Figure 4. Scatter plot chart for PROLEC texts and CONFIAS Syllable, Phoneme, and Total, for children with and without indications of
reading and writing disorders
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Figure 5. ROC Curve for the total CONFIAS considering PROLEC texts as the gold standard
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DISCUSSION

Regarding SRC performance, we should note the
proximity in the averages between the GWI from school
B and the GWOI from school A, which was unexpected
since the children belonged to different groups and, in
the case of one of the groups, were smaller in number
(Table 1). These data show a better performance by
the children in school B, which might be related to the
schools’ Basic Education Development INDEX (BEDI),
which differed by 1.2 in 2011. The indices for schools
A and B were 4.7 and 5.9, showing the better quality of
education in the latter school.

We also stress that there was no significant
difference between the scores of schools A and B
for the GWOI; that is, the children from both schools
obtained averages above the GWI, which has already
been discussed in the literature, since students with
good school performance tend to have superior
reading and writing results® 416,

The statistical analysis also showed that the perfor-
mance of most GWI students from school B was
classified as “above average,” while at school A only
one student had an “above average” performance.
This suggests that the PROLEC-S did not distin-
guish students with indications of reading and writing
disorders at school B. A possible explanation for these
results might be related to the emphasis of the teachers
from the classrooms involved in the study on sentence
reading comprehension.

On the other hand, we should note that in school
A, the percentage of students classified as “below
average” was higher among the GWI, whereas among
the GWOI only one student was “below average.” On
this last point, the sentence comprehension test was
an efficient indicator to distinguish children with and
without reading and writing disorders. Thus, one may
speculate that for children with better school literacy
practices and family support (school B), the sentence
comprehension test might not be a sufficiently discrimi-
nating tool for children with disorders. However, among
children with reduced or impaired literacy practices,
that is, students with indications, the PROLEC-S was an
important tool for performance differentiation.

Statistical analysis of the results obtained on the
TRC test showed that the means and medians of
the GWOI were higher than those of the GWI at both
schools, which was already mentioned regarding the
SRC, in which students without indications of disorders
tend to have superior results®'*'¢ (Table 2). The fact
that the median of the children at school B in the GWI
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is closer to that for school A’s GWOI shows that these
students (school A) have a more variable performance,
as previously discussed, since school A is located in
a neighborhood with lower socioeconomic levels, and
this fact might have contributed to the children’s poor
performance?®?',

When comparing the performance of the GWI and
the GWOI from both schools, a significant difference
was found between the score distributions on
PROLEC-T. The results also showed that the scores
for the GWI tend to be lower than in the GWOI, which
means that the PROLEC-T was a good indicator for
students with and without indications of reading and
writing disorders regardless of school quality, unlike
sentence comprehension.

The frequency and percentage distributions of
PROLEC-T for the two groups showed that most
students with indications were classified as “below
average,” while in the group without indications, most
had an “above average” performance, once again
showing that this test was effective in distinguishing
children with and without indications regardless of their
school (Table 3). Thus, the PROLEC-T text compre-
hension test can be used as an important indicator
of possible reading and writing disorders, which was
already demonstrated in a previous study'.

It is important to remember that it was expected
that the reading comprehension skills of fourth grade
students would already have been established, since
this skill rapidly evolves during the school years, as
observed in the children of this study without indica-
tions of reading and writing disorders? 14162223,

The statistical data indicate a significant correlation
between the PROLEC-T and PROLEC-S scores only
in the GWI (Figure 4), which means that the students
in this group with below-average scores on sentence
reading comprehension were also below average in
text reading comprehension. This result was expected,
since reading comprehension involves such skills as
cognition and metacognition'”?*. However, sentence
reading demands less metacognitive skills than does
text reading'*72224_ Thus, for the children in this study,
difficulties in simpler tasks necessarily implied diffi-
culties in more complex tasks.

It is a fact that during the development of reading
processes, students move from the word level to the
sentence level, and then to the text level. One study?®
pointed out that as written word comprehension perfor-
mance increases, written sentence comprehension
performance also increases. This is because there is

Rev. CEFAC. 2017 Set-Out; 19(5):590-600
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a relationship between the reading of isolated words
and reading comprehension. Similar results have been
described in other studies®*,

The statistical analysis also showed that there was
no significant correlation between the PROLEC-S and
PROLEC-T scores for the GWOI (Figure 4). That means
that among children without indications of reading
and writing disorders, good performance in sentence
comprehension cannot be considered as an adequate
text comprehension predictor. This might be due to the
great ease in reading that children without reading and
writing disorders demonstrated on the SRC test and
to the possibility that this is not a differentiating test for
children with typical development, since many national
and international studies highlight that reading devel-
opment occurs progressively from word to text'#2425.27
(Figure 3).

Regarding PA, it was observed that the GWOI score
was higher than for the GWI in syllables, phonemes,
and overall, which corroborates findings in the literature
showing higher average scores by children without
indications in all PA variables®2 (Figure 3).

When analyzing the performance of the groups in
syllable, phoneme, and total CONFIAS scores, it was
observed that the GWOI and GWI from both schools (A
and B) had similar averages without a statistically signif-
icant difference. These data indicate that regardless
of the school, the groups with and without indications
showed comparable results. Thus, the groups will
henceforth be referred to only as the GWOI and GWI
without mentioning their schools (Figure 3).

The GWOI showed a superior phonological
awareness performance on syllables, phonemes, and
overall when compared to the GWI. In particular, the
GWOI had a higher average for their performance on
syllabic awareness, and this difference was statisti-
cally significant. These results indicate that syllabic
awareness can be an important aspect determining
children with and without reading and writing disorders
(Figure 3).

The difference between the GWOI and the GWI
in their performance on phonemic awareness was
also significant, indicating that phonemic awareness
properly distinguished children with and without indica-
tions of reading and writing disorders. Phonemic
awareness is developed throughout the learning of
reading and writing, and research shows that it is more
related to the literacy process than syllabic awareness.
Still, for phonemic awareness to develop, the devel-
opment of syllabic awareness is necessary, and the
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child thereby advances more easily and efficiently in
reading and writing'®2,

It is important to note that among the students in this
study, no differences in their performances on syllabic
and phonemic awareness were verified, indicating
that in children with more advanced education the
development of phonemic awareness tends to parallel
the development of syllabic awareness. These data
demonstrate the importance of this research regarding
the knowledge of public school students’ PA acquisition
standards. Thus, it is expected that the knowledge of
the sounds of the language widens and evolves to the
recognition and manipulation of phonemes, unlike what
happens at the beginning of the literacy process, where
the performance of the syllabic awareness is superior
to the phonemic awareness?711.122021.24,

Regarding the total PA score, the significant
difference observed for the GWOI confirms other
studies''?2* that found a reciprocal relationship
between PA and the learning of reading and writing.
This, on the other hand, can be influenced by the
extrinsic conditions of each child, which can also
interfere with the development of PA™. This means that
children’s PA can be affected by what they experience,
and it is common for the socially and culturally less
favored to have reduced opportunities for linguistic
reflection?'22', Such a hypothesis was confirmed when
determining the worst performance by the GWI from
school A, which is located in a region with inferior
socioeconomic and low education levels.

The inferential analysis showed a significant corre-
lation between TRC and PA performance for syllables
and phonemes as well as overall for the GWI (Figure
4), which suggests that students with lower PA perfor-
mances will show a higher impairment of text compre-
hension. On the other hand, PA was not the main
factor for children without disorders having a good
TRC performance. Taking into account that these are
fourth graders and that the texts of this test are short,
school time might have been an important variable
affecting these children’s performance on reading
comprehension?®3.16:17.26,

When analyzing the data on a ROC curve, it was
verified that the PA performance could be considered
a predictor for TRC since the children that obtained a
score of 59 or higher on CONFIAS were classified as
“normal” in text comprehension, that is, as children with
regular development for their level of education (Figure
5). However, those who scored 58 points or less were
classified as having reading comprehension difficulties.



The findings of this research corroborate other
studies®'”%27 confirming that syllabic and phonemic
skills are directly and positively correlated with students’
reading comprehension performance. It is important
to note that the data of this research expand the
knowledge of the field by showing consistent evidence
that PA can be considered a predisposing factor for
appropriate reading comprehension. In addition, the
results indicate a minimum score on the CONFIAS test
at which there will be a certain probability that the child
will present a performance considered appropriate
for the text comprehension test, which significantly
contributes to the field of reading and writing in Brazil.

CONCLUSION

These data allow us to conclude that fourth-year
elementary school students without indications of
reading and writing disorders have a better performance
regarding phonological awareness and sentence and
text reading comprehension than do students with
indications of reading and writing disorders.

In addition, the pre correlations between the phono-
logical awareness and the text and sentence reading
comprehension show the importance of meta-phono-
logical skills, not only for the establishment of proficient
reading but also for reading comprehension.

Lastly, the results show that syllabic and phonemic
skills of phonological awareness are key to good
performance on text and sentence reading compre-
hension, once the ROC Curve accurately distinguishes
students with and without difficulties on text reading
comprehension. Therefore, this study contributes
to the literature by expanding our knowledge of the
correlation between PA and reading comprehension in
children with more schooling time (in the fourth grade).
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