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ABSTRACT

Purpose: To characterize the profile of reading accuracy acquisition of children from the elementary school, 

considering word extension and syllabic structure. Methods: This study counted on 29 children from the third 

grade and 28 from the fourth grade of the Brazilian elementary school, with mean age of 8:5 and 9:3 years, 

respectively, who did not present learning disorders. All participants underwent oral reading assessment through 

texts according to each school level. The texts were analyzed considering the range of word length and syllabic 

structure. The performance of the students was analyzed according to the accuracy percentage concerning word 

length and syllabic structure. All data underwent statistical analysis. Results: We noticed that the variability 

in the percentage increased due to the number of syllables, with more incidences of error in students from 

the third year. Furthermore, data pointed out greater accuracy of students from the fourth year with regard to 

word length and syllabic structure. Analysis of variance with repeated measures indicated interaction effect 

between both groups and the studied variables. Conclusion: This study showed evidence that word length is a 

strong factor to reading accuracy acquisition in Brazilian Portuguese. In addition, words with syllabic structure 

different from the pattern commonly seen in the Portuguese language are more difficult to be read by children 

of lower schooling levels.

RESUMO

Objetivo: Caracterizar o perfil de acurácia de leitura de crianças do ensino fundamental, considerando a 

extensão e a estrutura silábica das palavras. Métodos: Participaram deste estudo 29 crianças do terceiro 

ano e 28 do quarto ano do ensino fundamental, com média de idade de 8:5 e 9:3, respectivamente e que não 

apresentassem alterações de leitura e escrita. Todos os sujeitos realizaram a leitura oral de textos adequados 

para sua faixa escolar, que foram caracterizados quanto à frequência das diferentes extensões de palavras 

e estrutura silábica. Analisou-se o desempenho dos sujeitos na leitura conforme a porcentagem de acertos 

em função da extensão da palavra e da estrutura silábica. Os dados foram submetidos à análise estatística. 

Resultados: Verificou-se que a variabilidade das porcentagens de acertos aumentou em função da extensão das 

palavras, com maior incidência de erros nos escolares do terceiro ano. Observou-se também melhor acurácia 

de leitura dos estudantes do quarto ano em relação à extensão da palavra e à estrutura silábica. A análise de 

variância com medidas repetidas apontou efeito de interação entre ambos os grupos e as variáveis estudadas. 

Conclusão: O presente estudo mostrou evidências de que a extensão da palavra é um fator determinante para 

a aquisição da acurácia de leitura no Português Brasileiro. Os dados indicaram ainda que a leitura de palavras 

com estrutura silábica diferente do padrão mais comum da língua portuguesa é mais difícil de ser realizada por 

crianças com menos tempo de escolarização.
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INTRODUCTION

Reading is a complex ability consisting of multiple interde-
pendent processes and it involves the integration of different lin-
guistic-cognitive abilities(1-3). This is an important skill that sets 
the development trajectory of the individual because it enables 
them to widen their knowledge of the world and vocabulary, 
once that, in nowadays society, great part of the information 
is acquired through reading, whether that is on the Internet or 
through apps on different electronic devices.

In Brazil, one of the countries with the highest rate of poor 
reading performance, according to what was registered in the 
last evaluation by the Programme for International Student 
Assessment (PISA)(4), deeper investigation on the parameters of 
fluent reading is extremely important to provide subsidies so that 
this reality is changed in medium and long terms. Among the 
most-often studied parameters of fluent reading is accuracy, and 
several studies have shown its importance and contribution in the 
building of strategies for the development of fluent reading(5-7).

Within the last years, many international studies(8-10) have 
emphasized the importance of evaluating the development of 
reading accuracy for the monitoring of children’s evolution, 
as well as the effectiveness of reading intervention programs. 
However, a matter still under discussion in the literature con-
cerns the way of evaluating reading accuracy, as well as the 
analysis criteria that should be considered. For Brazilian 
Portuguese (BP), there are some proposals on evaluation and 
analysis criteria of reading accuracy that consider the amount 
of words read correctly and the amount of words read correctly 
per minute(5,11,12). In these proposals(5,11,12), the analysis criteria 
are based on orthographic coding rules(13).

Despite having promoted advances in the understanding of 
the difficulties presented by children in reading accuracy, the 
analysis through coding rules is detailed and specific, which can 
make its use difficult for education professionals. Therefore, 
analyzing the reading considering the extension of the words 
and their syllabic structure may have brought contributions for 
a better characterization of the pattern of acquisition and devel-
opment of accurate reading.

Another advantage of this kind of analysis is to provide more 
consistent subsidies for the intervention on reading problems and to 
lead to actions that can reduce the poor rates commonly presented 
by Brazilian readers in international reading evaluations(5,11,12,14,15).

Thus, the objective of this study was to characterize the 
reading accuracy profile of children in elementary school, 
considering the extension and syllabic structure of the words.

METHODS

The research was approved by the Ethics Committee of the 
institution under no. 149/11. The participants of this study were 
29 children of the third year (GP1) and 28 from the fourth year 
(GP2) of elementary school of a public school in the western 
district zone of São Paulo, totaling 57 subjects. The average 
age in GP1 was 8:5 and in GP2 9:3 years.

To participate in the study, the following inclusion criteria 
were considered: absence of related complaints or indicators of 

hearing and/or vision alterations and indicators of neurologi-
cal, behavioral, or cognitive disorders, as well as alterations 
in speech language; difficulties or disorders of reading learn-
ing and absence of retention in school permanent records; per-
formance within the expected for the age in the Test of Child 
Language Evaluation ABFW(16); and performance classified as 
average or superior for the school education level in the total 
score of the School Performance Test (SPT)(17).

Procedures for the selection of subjects

After the authorization by the managers of the public school, 
the parents were sent an informed consent for authorizing their 
children to participate in the study.

The parents who signed the informed consent were sent a 
questionnaire regarding the development of speech and written 
language of their children, according to that used in a recent 
study(15). In addition to that, the teachers were required to fill 
out an informative questionnaire on the academic performance 
and the behavioral characteristics of each child included in the 
sample(15). Only children whose parents and/or legal guardians 
did not have any kind of complaints in the questionnaires par-
ticipated in the following stage of selection of subjects. In the 
cases where language and/or speech alterations were detected, 
the parents were oriented and referred to speech language and 
audiology therapy closer to their households.

Next, the children selected were submitted to speech lan-
guage and audiology evaluation as for the phonological aspects 
of the oral language and the evaluation of the written language. 
Regarding the investigation of phonological aspects, the test of 
imitation was applied in the phonology area of the test of child 
language in phonology, vocabulary, fluency, and the ABFW’s 
pragmatic areas(16). In relation to the evaluation of written lan-
guage, the SPT was used, according to the descriptions in the 
manual for its use and interpretation(17). The test consists of three 
subtests: written, reading, and arithmetics. The use of SPT lasts 
approximately 20 to 30 minutes with each child, providing a 
general result on academic performance for each one of them.

Use of the reading test and accuracy analysis

To characterize reading accuracy, a text was selected for 
GP1 and another one for GP2, according to the school year of 
the subjects, considering that both texts belong to the Reading 
Comprehension Instruction for Expository Text(18). The chil-
dren were asked to read the text out loud and in the way they 
were used to doing. The readings were recorded by the evalu-
ator and transcribed for further analysis.

It is important to highlight that many authors stated that the 
texts used for obtaining the parameters of reading fluency must 
be in accordance to the school education level of the individu-
als, their sociocultural level, and their literacy practice(3,19-21). 
Taken these factor into consideration, we chose to use different 
texts, respecting the profile of readers of different schooling levels.

To better analyze reading accuracy, two evaluation texts were char-
acterized both as for the number of monosyllables, disyllables, trisyl-
lables, and polysyllables, and in relation to the frequency of syllabic 
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structure types. Thus, it was possible to observe a greater number of 
words of all extensions in the GP2 text, with higher amount of tri-
syllables and polysyllables and higher concentration of words with 
more complex syllabic structure (e.g., CCV), as shown in Table 1.

For analysis purposes, it was considered as the correct read-
ing of the target stimuli that respected grapho-phonemic rela-
tions and the orthographic rules. It was also verified that the 
performance of subjects in reading according to the percent 
correct was in relation to the extension of the word (monosyl-
lable, disyllable, trisyllable, polysyllable) and their syllabic 
structure (V, VV, VC, CV, CVV, CCV, CVC).

Statistical method

After collection and tabulation, the data were submitted to 
statistical analysis. To compare reading accuracy in relation to the 
types of words intra- and intergroup, the test analysis of variance 
with repeated measures was applied. To verify the differences 
pointed out in the analysis of variance with repeated measures, 
the p-values were corrected by the Bonferroni procedure. In the 
tests of hypothesis, a significance level of 0.05 was established.

RESULTS

In this section, the results of performance of children in 
relation to reading accuracy as for the extension of words and 
syllabic structures are presented.

Performance according to the extension of words

The descriptive analysis of percent correct according to the 
extension of the word is shown in Table 2.

The individual profiles of reading accuracy by extension of 
the words are represented in Figure 1. It is noticeable that the 
percentage correct varies according to the amount of syllables, 
with greater growth in GP1.

The analysis of variance with repeated measures pointed 
out that there is an effect of interaction between group and 
word extension (p=0.008). This means that the differences 
between the types of words depend on the group (Table 3) and 
that the variation between groups depends on the extension of 
the word (Table 4).

The comparison two by two indicated several differences 
between the correctness percentage according to extension in 
both groups. The mean of the correctness percentage in poly-
syllable words, with five or more syllables, is lower than that 
for the remaining types of words within the 2 years and, there-
fore, this is the kind of word in which the highest percentage 
of mistakes occur (Table 3).

A difference in reading accuracy was observed between 
groups, for all the analyzed extensions, with the exception of 
polysyllables, in which both groups presented great variability 
in answers (Table 4).

Analysis considering the syllabic structure of the words

In the comparison according to the syllabic structure 
of the words, the greatest differences between means and 
median in both groups were observed in CVV structures 
(e.g., ‘que’), CCV (digraphs such as nho and lho), and CVC 
(such as com and los), as observed in Table 5. Besides that, 
in GP1, the mean percentage of correctness in VC (e.g., 
‘as’) is higher than that in CVV and CVC. In the compar-
ison between means of VC and CCV, we obtained a bor-
derline p-value.

Table 1. Analysis of extension and syllabic structure of words in the texts

GP1

n (%)

GP2

n (%)
Extension of the word

Number of monosyllables 40 (43.4%) 65 (38.4%)
Number of disyllables 31 (33.6%) 54 (31.9%)
Number of trisyllables 14 (15.2%) 35 (20.7%)
Number of polysyllables 5 (5.4%) 11 (6.5%)
Number of polysyllables  

(five or more syllables)
2 (2.1%) 4 (2.3%)

Syllabic structure
V syllables 21 (12.5%) 48 (14.1%)
VV syllables 8 (4.7%) 3 (0.8%)
VC syllables 7 (4.1%) 21 (6.1%)
CV syllables 77 (46.1%) 159 (46.9%)
CVV syllables 9 (5.3%) 28 (8.2%)
CCV syllables 14 (8.3%) 12 (3.5%)
CVC syllables 32 (19.1%) 68 (20%)

Total number of words 92 169

Table 2. Performance of children in GP1 and GP2 in reading accuracy according to the extension of the word

Extension of the word
GP1 (n=29) GP2 (n=28)

Mean (SD) Median (Min–Max) Mean (SD) Median (Min–Max)

Monosyllables 95.7 (5.8) 97.5 (80.0–100.0) 98.8 (1.4) 98.5 (95.4–100.0)

Disyllables 89.9 (11.9) 92.9 (57.1–100.0) 98.7 (1.7) 100.0 (94.3–100.0)

Trisyllables 74.9 (19.8) 78.6 (28.6–100.0) 92.2 (5.4) 94.3 (80.0–100.0)

Polysyllables 81.4 (23.9) 80.0 (20.0–100.0) 91.6 (8.2) 90.9 (72.7–100.0)

Polysyllables (5+) 53.5 (37.6) 50.0 (0.0–100.0) 75.0 (9.6) 75.0 (50.0–100.0)

Caption: V = vowel; VC = vowel/consonant; CVV: consonant/vowel/vowel; 
CCV = consonant/consonant/vowel; CVC: consonant/vowel/consonant; 
CV = consonant/vowel
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In the analysis of variance with repeated measures, an inter-
action was observed between the syllabic structure of the words 
and school year (p<0.001). The comparison between groups 
also showed evidences that children in GP2 are more accurate 
than the ones in GP1 V, CCV, and CVC structures and a bor-
derline p-value for the CV structure (Table 6). It is noteworthy 
that the results did not include the VV structure because both 
groups had 100% correct answers.

In the analysis mentioned earlier, however without includ-
ing the results in the VV structure, an interaction was observed 
between the structure of the word and the schooling year 
(p<0.001). The results in Table 6 show that, in GP1, the mean 
percentage of correct answers in VC is higher than that in 
CVV and CVC. In the comparison between the means of VC 
and CCV, a borderline p-value (between 0.05 and 0.10) was 
observed. In GP2, no difference was observed between the 
means of correctness percentage in the six related structures.

The comparison two by two indicated some difference 
between the percentages of correct answers, varying accord-
ing to the syllabic structure of the words. The students in GP2 
showed higher mean percentage of correctness than the ones 
in GP1 in V, CCV, and CVC structures. In the analysis of the 
percentages of correct answers in the CV structure, a p-value 
between 0.05 and 0.10 was obtained (Table 7).

DISCUSSION

The contribution of this study was to indicate that the 
analysis of correctness percentage according to the extension 

Table 4. p-values obtained in the comparison between the means of 
correctness percentage between GP1 and GP2

Type p-value
MONO 0.023
DI <0.001
TRI <0.001
POLY 0.093
POLY (5+) 0.013

Caption: MONO = monosyllabic words; DI = disyllabic words; TRI = trisyllabic 
words; POLY = polysyllabic words; POLY (5+) = polysyllabic words with five or 
more syllables

Table 3. p-values obtained in the comparison two by two between that 
means of reading accuracy according to the extension of the words

Comparison GP1 GP2
MONO x DI >0.999 >0.999
MONO x TRI <0.001 0.001
MONO x POLY 0.021 <0.001
MONO x POLY (5+) <0.001 <0.001
DI x TRI 0.013 0.001
DI x POLY 0.639 <0.001
DI x POLY (5+) <0.001 <0.001
TRI x POLY >0.999 >0.999
TRI x POLY (5+) <0.001 <0.001
POLY x POLY (5+) <0.001 <0.001

Caption: MONO = monosyllabic words; DI = disyllabic words; TRI = trisyllabic 
words; POLY = polysyllabic words; POLY (5+) = polysyllabic words with five or 
more syllables

Figure 1. Individual reading accuracy profile in GP1 and GP2
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of the word and the syllabic structure may be applied to 
any reading test or text, whether in clinical or in educa-
tional areas. Another highlight of this investigation were 
the evidences obtained through comparison between GP1 
and GP2, indicating that the analysis performed was effec-
tive when pointing out that children with longer schooling 
time had more accurate reading regarding words of greater 
extension, as well as in those with the most complex syl-
labic types (CVV, CCV, and CVC).

Specifically regarding reading accuracy according to the 
syllabic structure, it was verified a superior result for GP2 in all 
kinds of syllabic types, with the greatest differences observed 
in CVV (such as ‘que’), CCV (the digraphs nho and lho), 
and CVC (e.g., ‘los’ and ‘com’) structures. In addition, word 
reading formed by digraphs and consonant clusters showed 
greater number of mistakes by children in GP1. On the basis 
of these results, it is evident that words with a more complex 
syllabic structure than the most frequent pattern in Portuguese 
(CV) seem to be more difficult to be read by children with less 
schooling time.

The data allow speculating that the subjects in GP1 are not yet 
acquainted with the spelling patterns of the language, performing 
the reading of all words in a regular way, suggesting they primar-
ily use the phonological route for reading, which may have led 
to a higher number of mistakes. However students in GP2, who 
made fewer mistakes, seem to be more acquainted to the spelling 
patterns, using the stored orthographic representations more often 
due to the longer time of exposure to reading and writing. Thus, 
they tend to accurately read both regular and irregular words, as 
well as those of more complex syllabic structure.

The reading by phonological route, typical of beginner readers, 
depends on the use of the knowledge on grapheme and phoneme 
conversion rules so that the construction of the word may be car-
ried on, and it is proven more effective in words with transparent 
graphemes and simple syllabic structure. However, reading through 
lexical route depends on a previously acquired word, memorized 
in the system of visual word recognition. The recovery of mean-
ing and pronunciation of this word occurs through direct lexical 
addressing, considering the pronunciation obtained as a whole(3,19-22).

In this sense, the data in this research show that more mature 
readers use two simultaneous reading routes, so that they can read 
words with regular or arbitrary spellings, with different extensions 
and syllabic structures, in a faster and more accurate way(3,21-24).

As for the analysis of mistakes according to the extension of 
words, it was observed that the longer the word, the higher the 
variability of the answer in GP2, with the progressive increase of 
mistakes from trisyllable words. However, the students in GP1 
presented great variability in all extensions of words, indicat-
ing that children with shorter schooling time tend to read less 
accurately. A greater statistical interaction was also observed 
between the mean of correctness and the extension of words in 
relation to their syllabic structure. Such results suggest that in 

Table 7. p-values obtained in the comparison between the means of 
correctness percentage in the third and fourth years in each type of word

Structure p-value
V 0.036
VC >0.999
CVV 0.171
CCV <0.001
CVC 0.003
CV 0.081

Table 6. p-values obtained in the comparison between the means of 
correctness percentage in the structure of words two by two in each year

Comparison
Year

Third

p-value

Fourth

p-value
V x VC 0.770 >0.999
V x CVV >0.999 >0.999
V x CCV >0.999 >0.999
V x CVC >0.999 >0.999
V x CV >0.999 >0.999
VC x CVV 0.036 >0.999
VC x CCV 0.066 >0.999
VC x CVC 0.010 >0.999
VC x CV >0.999 >0.999
CVV x CCV >0.999 >0.999
CVV x CVC >0.999 >0.999
CVV x CV >0.999 >0.999
CCV x CVC >0.999 >0.999
CCV x CV >0.999 >0.999
CVC x CV >0.999 >0.999

Table 5. Performance of GP1 and GP2 in reading accuracy according to the syllabic structure of the words

Syllabic structure
GP1 (n=29) GP2 (n=28)

Mean (SD) Median (Min–Max) Mean (SD) Median (Min–Max)

V (%) 93.9 (8.3) 100.0 (69.2–100.0) 98.2 (2.3) 97.8 (91.1–100.0)

VC (%) 98.7 (7.0) 100.0 (62.5–100.0) 98.7 (3.4) 100.0 (85.7–100.0)

CVV (%) 91.1 (18.9) 100.0 (28.6–100.0) 98.2 (3.7) 100.0 (85.0–100.0)

CCV (%) 91.6 (8.3) 92.9 (71.4–100.0) 98.6 (3.0) 100.0 (92.3–100.0)

CVC (%) 90.2 (13.2) 93.5 (48.4–100.0) 99.0 (1.0) 98.5 (97.0–100.0)

CV (%) 94.8 (7.7) 97.4 (66.2–100.0) 98.1 (1.3) 98.7 (95.4–100.0)

Caption: V = vowel; VC = vowel/consonant; CVV: consonant/vowel/vowel; CCV = consonant/consonant/vowel; CVC: consonant/vowel/consonant; CV = consonant/vowel

Caption: V = vowel; VC = vowel/consonant; CVV: consonant/vowel/vowel; 
CCV = consonant/consonant/vowel; CVC: consonant/vowel/consonant; 
CV = consonant/vowel

Caption: V = vowel; VC = vowel/consonant; CVV: consonant/vowel/vowel; 
CCV = consonant/consonant/vowel; CVC: consonant/vowel/consonant; 
CV = consonant/vowel
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the development of reading of the children in this sample, the 
extension of the word played a more important part than the syl-
labic structure.

Therefore, this study brings evidence of the importance of 
the extension of words used in different reading activities devel-
oped in speech language and audiology programs in schools, as 
well as in those of speech and language therapy. This is due to 
the observation that there is an increase in reading accuracy for 
words with higher number of syllables due to advanced school-
ing. The measure of extension and syllabic structure of words was 
an effective indicator of reading accuracy, considering schooling 
levels. Another advantage of these measures is its easy use and 
adaptation for monitoring the evolution of reading development.

The analyses proposed are easily understandable and may 
be used by different education professional, such as teachers 
or educational coordinators, in order to monitor the evolution 
in reading development. It is important to emphasize that this 
kind of analysis is vital because it contributes to advances in 
understanding the development of reading accuracy and allows 
a better tracing of the evolution of performance of Brazilian 
students in reading tasks.

In addition, the data in this research indicate the importance 
of managing the words that will be used both with children in 
early literacy process and for the intervention planning for stu-
dents with reading problems. Such reflection is based on the 
evidence showing that the extension of words and their syllabic 
structure are important variables to be considered for the devel-
opment of reading, whether in clinical or in educational areas.

CONCLUSION

This study showed evidence that the extension of words is a 
determinant factor in the acquisition of reading accuracy in BP. 
The data also indicated that the reading of syllables other than 
the CV pattern is more difficult for children with less school-
ing time. The higher the schooling level, the more the students 
tend to present higher numbers of correct responses for both 
of the studied variables.

Besides, this research showed the importance of choosing 
the words used in speech language and audiology programs in 
schools, intervention programs, and even literacy methods because, 
this way, it is possible to respect the profile of correct reading 
of words acquisition, as it was observed throughout this study.

*AJCS was responsible for the design of the study, the collection and analysis 
of data, analysis and interpretation of the results, writing and review of 
the manuscript; MSC contributed to the interpretation of results and the 
discussion and review of the manuscript; HFW was responsible for the design 
of the study, the analysis and interpretation of the results, writing and review 
of the manuscript.
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