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Development and Interactions among Academic Performance,
Word Recognition, Listening, and Reading Comprehension

Desenvolvimento e Interagdo entre Desempenho Escolar, Reconhecimento
de Palavras e Compreensdo Auditiva e de Leitura

Natalia Martins Dias™ ¢, José Maria Montiel” & Alessandra Gotuzo Seabra®
“Centro Universitario FIEO — UniFIEO — Fundagdo Instituto de Ensino para Osasco, Osasco, SP, Brasil

& *Universidade Presbiteriana Mackenzie, Sdo Paulo, SP, Brasil

Abstract

This study investigated how the development of word recognition, listening and reading comprehen-
sion skills correlates with academic performance over the course of elementary school. The Contrastive
Test of Listening and Reading Comprehension and the Words and Non-words Reading Competence
Test were used to assess 301 Brazilian students attending the 1* to 4" grades of elementary education,
whose academic performance records were provided by the school at the end of the year. Analysis
shows a significant effect of grade level on all variables and a pattern of higher scores in items that
can be read by logographic strategy and lower scores for items that need orthographic processing.
Several significant correlations between measured skills and academic performance were found,
though the pattern of these correlations shifted within different grade levels. There were stronger
relations between academic performance and more elementary abilities, such as logographic strategy
of reading and listening comprehension in the 1st grade, and with more complex skills developing
during the next three grades, as shown by the increase of correlations with alphabetic and orthographic
strategies and reading comprehension. These data can help guide practices that stimulate relevant
skills in each school level.

Keywords: School learning, development, reading skills.

Resumo

Este estudo investigou como o desenvolvimento das habilidades de reconhecimento de palavras,
compreensdo auditiva e de leitura relaciona-se ao desempenho escolar ao longo do Ensino Funda-
mental I. O Teste Contrastivo de Compreensdo Auditiva e de Leitura e o Teste de Reconhecimento
de Palavras e Pseudopalavras foram utilizados na avaliagdo de 301 estudantes brasileiros da 1* a
4* série do Ensino Fundamental. As notas escolares foram fornecidas pela escola ao término do
ano letivo. As analises revelaram efeito significativo da série sobre todas as variaveis ¢ um padrio
com escores mais elevados em itens que podem ser lidos pela estratégia logografica e escores mais
baixos para itens que demandam processamento ortografico. Diversas correlagdes significativas
entre as habilidades mensuradas ¢ o desempenho escolar foram encontradas, porém o padrdo destas
correlagdes mudou nas diferentes séries escolares. Houve correlagdes mais fortes entre desempenho
escolar ¢ habilidades mais elementares, como a estratégia logografica de leitura ¢ a compreensdo
auditiva, na 1* série, ¢ com habilidades mais complexas desenvolvendo-se ao longo das trés séries
sucessivas, como evidente pelo aumento de correlagdes com as estratégias alfabética e ortografica e
com a compreensao de leitura. Os dados podem auxiliar a orientar praticas para estimular habilidades
relevantes em cada nivel escolar.

Palavras-chave: Aprendizagem escolar, desenvolvimento, habilidades de leitura.

This article adds a developmental perspective in the
investigation of reading strategies, listening and read-
ing comprehension, and their relations with academic
performance. The reading strategies development curves
and the developmental patterns of listening and reading
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comprehension have been established, as well as the cor-
relation between reading, comprehension abilities, and
academic performance. What this study wants to add is
the differential patterns of correlation between reading,
comprehension abilities, and academic performance as
a function of school grade. It could help to highlight
which abilities tend to be more prominent or more cru-
cial for academic performance in children at different
grade levels.
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In the following sections, we will present some Bra-
zilian data about students’ performance. Given this view,
we agree that is essential to understand the potential rela-
tions between academic performance and other variables,
including the ones involved in reading competence.
Considering the Simple View of Reading, the last section
of our introduction provides a review about strategies for
word recognition, listening, and reading comprehension.
In this sense, we are interested in how these components
are related to school performance in different grade levels.

Performance of Brazilian Children Attending
Elementary School

Academic performance has been the subject of mul-
tiple recent studies. Overall, as summarized by Aratjo
(2002), performance can be understood as the result of
multiple interactions between several factors, including
school characteristics, physical and pedagogic aspects,
teacher qualifications, family attributes like parental style
and education level, and individual characteristics such as
physical health, motivation to learn, emotional factors and
cognitive development.

In Brazil, elementary school students’ performance
scores in Portuguese language and mathematics were well
below expected levels, according to the official expecta-
tions of the Education Ministry. For example, in Prova
Brasil, a national survey conducted biannually in the coun-
try, students attending 4" grade in elementary school had
an average performance of 172 test points in Portuguese
on a scale ranging from 0 to 500 points, in which the mini-
mum expected performance was 250 points (Ministério da
Educagdo, 2005; J. B. Oliveira & Schwartzman, 2002).

The results of the Program for International Student
Assessment (PISA), released by the Organization for Eco-
nomic Cooperation and Development (OECD), confirmed
the national data. In PISA, Brazilian students were classi-
fied in the 53" position in the math test (of 57 countries)
and 48" in the reading test (of 56 countries; Gois & Pinho,
2007). In the most recent report of PISA, Brazilian students
maintained their poor performance and were classified
in the 57% position in the math test (of 65 countries) and
53 in the reading test (of 65 countries). Latin-American
countries like Argentina, Mexico, Peru, Panama, Chile and
Colombia also reported performance scores significantly
below the OECD average (OECD, 2010).

Faced with such evidence, it becomes essential to
understand the potential relations between academic
performance and other factors. School performance is
potentially influenced by several factors; this multifaceted
conception of performance is supported by empirical
corroboration from diverse research fields, including the
investigation of cognitive abilities, cognitive and meta-
cognitive strategies, motivation and meaning of the school
learning, mental health, gender, homework routine, moth-
ers’ educational level, and readiness (Blatchford, Burke,
Farquhar, Plewis, & Tizard, 1985; Boruchovitch, 1999;
A. G. S. Capovilla & Dias, 2008; Capellini, Tonelotto,

& Ciasca, 2004; Dell’Aglio & Hutz, 2004; Duncan et al.,
2007; Holmes & Croll, 1989; Pastura, Mattos, & Aratjo,
2005; Valenzuela, 2008).

What Variables are Related with Academic
Performance?

The academic performance measures used in the men-
tioned studies and the factors being investigated in relation
to them have been diverse. For example, Dell’Aglio and
Hutz (2004) used an Educational Achievement Assess-
ment Scale to find a negative correlation with depressive
symptoms, suggesting that children and adolescents with
a higher incidence or severity of depressive symptoms
tend to have poorer academic performances. Capellini et
al. (2004) used the School Performance Test (SPT) as a
measure of 2™ to 4" grade students’ performance, compar-
ing it with teachers’ perspectives. They found that chil-
dren classified by teachers as having learning difficulties
formed the group with scores below average in reading,
writing and arithmetic activities as assessed by SPT. The
study emphasizes the importance of the teacher’s role in
identifying school difficulties and problems.

Another measure that can be used to assess school per-
formance is the scholar mark or grade that reflects a fairly
ecological assessment. Capovilla and Dias (2008) found
that annual scholar marks are significantly correlated with
attention, mainly divided attention. The authors hypoth-
esized that this attentional skill plays an important role in
the classroom and it is demonstrated, for example, when
a child takes note of the blackboard while simultaneously
attempting to pay attention to the teacher’s explanations.
These results are consistent with the findings of Pastura et
al.’s review (2005), which concluded poor school perfor-
mance is related to the presence of attentional compromise,
as observed in Attention Deficit Hyperactivity Disorder
(ADHD), mainly the inattentive type.

Other studies have also contributed to research in this
area. In general, they have provided some evidence that
academic performance is not related to ethnicity but is re-
lated to gender, with girls attaining the best performances,
though this finding was tied to parental support at home
and the mothers’ educational level (Blatchford et al., 1985).
Time spent on homework was also a variable strongly
related to academic performance (Holmes & Croll, 1989).

Considering cognitive factors that may relate to school
performance, Boruchovitch (1999) provides a review of
studies that attest to the close correlation between learn-
ing strategies and academic performance. These cognitive
strategies include the ability to monitor behavior and to
exercise self-regulation during the learning process. A
meta-analysis conducted by Duncan et al. (2007) showed
that the mathematical, reading and attentional skills as-
sessed at the beginning of schooling, in this order, were the
best predictors of later academic performance, while other
factors such as socioeconomic level, gender and social and
emotional aspects did not contribute as significantly to pre-
dicting performance. Contributing to this line of research,
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addressing specifically to the cognitive processes involved
in reading, our study investigated the potential relations
among academic performance, isolated word-recognition
skills, and listening and reading comprehension.

Reading Competence: Strategies for Word
Recognition and Comprehension

The dual skills of word recognition and listening
comprehension are recognized in the literature as the
main components of reading competence, according to the
Simple View of Reading (SVR; Aaron, Joshi, Gooden, &
Bentum, 2008; Aaron, Joshi, & Williams, 1999; Betjemann
et al., 2008; Gough & Tunmer, 1986). Although evidence
supports this model, studies have also suggested that other
skills may be integrated into the reading competency
model, such as processing speed or fluency in word rec-
ognition (Aaron et al., 2008; Aaron et al., 1999; Oakhill,
Cain, & Bryant, 2003; Tilstra, McMaster, Van den Broek,
Kendeou, & Rapp, 2009).

Comprehension is the ultimate goal of competent
reading, and many of the components involved in read-
ing comprehension are not unique for written language.
That is, they are also used to understand spoken language,
as listening or linguistic comprehension (Kershaw &
Schatschneider, 2010). On contrary, word recognition
remains a specific component of the reading processes.
Evidence suggests that reading comprehension and word
recognition share certain common processing components
but also make their own unique cognitive demands (Seabra
& Dias, 2012).

Word recognition can occur by different strategies. The
first of these strategies is characterized by the use of con-
textual cues in reading, with the child interpreting words
as drawings and reading for overall visual recognition.
This strategy is called logographic. As formal schooling
begins, the child learns correspondence rules between
letters and phonemes and starts to use these processes in
reading and writing. This is the alphabetic strategy, and
its use allows the subject to convert writing into sound
to enable reading of new words and non-words. Finally,
due to their accumulated reading experiences, readers
constitute a mental orthographic lexicon, becoming able
to read familiar words using the orthographic strategy or
through direct recognition without resorting to phonologi-
cal conversion (Frith, 1985, 1997).

These strategies are developed as school progresses,
from a predominantly logographic stage at 1* grade to an
alphabetic reading in the 2™ and 3" grades that shifts to an
increasing use of orthographic strategies in the 3™ and 4"
grades (Capovilla & Dias, 2007; Diuk, Borzone, Abchi,
& Ferroni, 2009; Salles & Parente, 2002). Additionally,
reading comprehension, a more complex ability that
integrates other cognitive processes (Marmolejo-Ramos,
2007), has shown a progressive developmental curve from
the 1% to the 4" grade (Suehiro 2008). From a develop-
mental perspective, the evidence also suggests that the
relative importance of word-recognition skills and listening

comprehension for reading comprehension appears to shift
as school progresses. That is, the role of word-recognition
skills for reading comprehension tends to decrease as
children advance in school levels, whereas the importance
of listening comprehension tends to increase (Oakhill et
al., 2003; Tilstra et al., 2009).

Indeed, a recent meta-analysis corroborates this data, at
least for English, suggesting a different pattern of relations
between the SVR components in the course of early read-
ing development. For example, in the English language,
decoding is a better predictor of reading comprehension
in children with one to two years of reading instruction,
whereas listening comprehension is a better predictor of
reading competence in children with three to five years
of reading instruction. In addition, the type of decoding
skills (accuracy in words, non-words or fluency) more
related with reading comprehension changes in the course
of schooling, which can mean that different abilities are
emerging in this period. However, the study also revealed
that different types of orthography could affect the relations
between SVR components. Therefore, considering more
transparent orthographies, in which the relations between
letters and sounds tend to be regular, listening comprehen-
sion is more important than decoding for reading compe-
tence from the very early stages of reading acquisition
(Florit & Cain, 2011). Considering that the Portuguese
language has a more transparent orthography than English
does, probably this pattern is also valid to Portuguese.

Research has been also conducted to elucidate the
relation between reading skills and school performance
(e. g., Oliveira, Boruchovitch, & Santos, 2008; Tonelotto
et al., 2005). One of these studies found that performance
assessed by SPT was associated with percentage hit and
reaction time in a reading test of words and non-words
in a sample of children 8 to 11 years old. Children who
demonstrated superior performance in the SPT had a higher
percentage hit and shorter reaction time in the reading
of words than non-words (Tonelotto et al., 2005), which
suggests that the orthographic strategy was more strongly
related to academic performance than the alphabetical
strategy. A relation between reading comprehension and
academic performance, as assessed by the Portuguese
language and mathematics school marks, was found in
children from 5" to 8" grades. For the authors, this rela-
tion suggests the importance of reading comprehension
when learning different types of school content (Oliveira
et al., 2008).

The results confirm that reading skills (such as word
recognition and reading comprehension) relate to academic
performance. By extension, they also support the idea that
reading is an essential tool for self-education, provid-
ing access to a wealth of information (Lukasova, 2006).
Nevertheless, it is not clear which of these skills would
dominate in performances at different school levels. As the
developmental studies illustrate (e.g., A. G. S. Capovilla &
Dias, 2007; Diuk et al., 2009; Florit & Cain, 201 1; Oakhill
et al., 2003; Salles & Parente, 2002; Tilstra et al., 2009),
reading patterns change over school years, and it is likely
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that, at the different education levels, different reading
skills play differential roles in students’ performance.

This study aimed to investigate the development of
listening and reading comprehension and word recognition
through logographic, alphabetic and orthographic strate-
gies. It also aimed to explore the relation between these
skills and school performance in 1*to 4" grade children
attending elementary school, taking a developmental per-
spective. We chose this grade range because it is the period
for development of literacy skills in Brazil. We expected
that, during these successive school years, listening and
reading comprehension and word recognition establish
differential relational patterns with academic performance.
More specifically, listening comprehension probably has a
consistent relation with academic performance in the early
grades, mainly the 1* grade, and reading comprehension
should assume greater relations with academic perfor-
mance from 2™ or 3™ grades, because reading comprehen-
sion includes a charge of both, listening comprehension
and word-recognition skills. Regarding word-recognition
strategies, we expect that the pattern of relations with
academic performance changes as different skills emerge;
that is, the pattern of relations will change with the devel-
opment of alphabetic and orthographic strategies and their
increasing use and importance for children’s performance
in the course of the schooling.

Hence, these results may contribute to understand
skills prevalent or relevant to performance at each grade
level, which is useful information for teachers who work
directly with children in these development stages. This is
the first Brazilian and Latin-American study to investigate
the relations between those abilities from a developmental
perspective. Given that Florit and Cain (2011) argue that
there are few investigations in languages other than Eng-
lish, it is important to supply data from Brazilian children
(Portuguese language).

Method

Participants

The final sample included 301 children of both genders
(48.8% males) attending the 1 to 4" grades of elementary
public school in a city in the state of Sdo Paulo, Brazil, with
a mean age of 103 months (SD = 13.90). Out of this total,
70 students (60% males) attended 1* grade (M = 84 months,
SD =3.70), 89 (52.8% males) attended 2™ grade (M =98,
SD=4.31), 64 (45.3% males) attended 3" grade (M= 108;
SD =4.24) and 78 (37.2% males) attended 4™ grade (M =
121, 8D = 4.15). To create this final sample (N =301) we
chose to exclude children with an age-grade discrepancy
by adopting the following correspondence: 1% grade - 6
and 7 years; 2™ grade - 7 and 8 years; 3" grade - 8 and 9
years; 4" grade - 9 and 10 years. Children who did not fit
these criteria were excluded from the sample. Among the
participants, there were no students with known, uncor-
rected mental or sensory disabilities. Students at this school
came from low and medium-low socioeconomic status
homes, according to data obtained as general information
about the school population and neighbourhood.

Materials

Words and Non-words Reading Competence Test
(WNw-RCT). The WNw-RCT (Seabra & Capovilla,
2010) assesses competence in reading isolated words and
is comprised of 70 test items, each of which features a
picture paired with a written word. There are seven dif-
ferent kinds of items (10 items of each kind). Figure 1
presents an example of each kind of item. The items of
correct regular and irregular words should be accepted
and those with semantic errors or non-words must be
rejected.

o
@ ) JIRH“

TEIEUISAO

MACHICO

MELOCE

Figure 1. Examples of items of the WNw-RCT. In order of the presentation: Cor-
rect regular words (CR) — the word ‘FADA’ (fairy) on the figure of a fairy; correct
irregular words (CI) —the word ‘BRUXA’ (witch) on the figure of a witch; semantic
changes (SC) — the word ‘RADIO’ (radio) on the picture of a phone; visual changes
(VC) — the word ‘TEIEUISAQ’ (a visual distortion) on the figure of a television;
phonological changes (PC) — the word ‘MACHICO’ (with a wrong sound) on the

figure of magic; homophone non-words (HN)

— the word “TACSI’ (a non-word

with the same sound than TAXI) on the figure of a taxi; and weird non-words
(WN) —the word “‘MELOCE’ (a word that does not exist) on the figure of a clown.
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The distribution pattern of error types can indicate
the reading strategies used. For example, items with cor-
rect regular words [CR, e.g., the word ‘FADA’ (fairy in
English) on the figure of a fairy], semantic changes [SC,
e.g., the word ‘RADIO’ (radio in English) on the picture
of a phone] and weird non-words [WN, e.g., the word
‘MELOCE’ (a word that does not exist in Portuguese) on
the figure of a clown] can be read correctly by any of the
three reading strategies. Conversely, the visual changes
[VC, e.g., the word ‘TEIEUISAQ’ (the correct way to
write it in Portuguese is TELEVISAO) on the figure of a
television] and the phonological changes [PC, e.g., the
word ‘MACHICO” (the correct way to write it in Portu-
guese is MAGICO) on the figure of magic] cannot be read
by the logographic strategy, but only by the alphabetical
and orthographic strategies, because, although they pos-
sess a similar visual structure to the correct word, they
must be rejected. Therefore, errors in these items sug-
gest the absence of alphabetic and orthographic reading
strategies.

The correct irregular words [CI, e.g., the word
‘BRUXA’ (witch) on the figure of a witch] can be read
by the logographic or the orthographic strategy, but
not by the alphabetic, as in this case the application of
graphophonemic correspondence rules leads to settlement
mistakes and words tend to be rejected. Finally, the
homophone non-words [HN, e.g., the word ‘TACSI’ (the
correct way to write is TAXI) on the figure of a taxi] can
only be correctly read using the orthographic strategy
because if other reading strategies are relied upon, the
word would be accepted, as it looks and sounds similar to

the correct word. Thus, HN errors suggest an absence of
the orthographic strategy. Hence, the pattern of responses
may help identify the particular nature of a child’s reading
difficulty. Seabra and Capovilla (2010) reported reliability
indices (o = .92), validity evidence (school grade effects,
correlation with other variables), and normative data (1*
to 4™ grades) on the WNw-RCT. The scores computed
for the WNw-RCT were the correct answers (i.e., correct
regular and irregular words accepted and semantic errors
or non-words rejected). For analysis, we used the mean
score in each kind of item and in the total test (0-1).

Contrastive Test of Listening and Reading Com-
prehension (CTLRC). The CTLRC (Capovilla & Seabra,
2013) assesses listening and reading comprehension
skills. The comparison between the two skills enables
the differential diagnosis of reading acquisition disorder,
differentiating it from general language disturbance.
The instrument consists of two subtests: Reading Com-
prehension (RC) and Listening Comprehension (LC),
each with 40 test items arranged in order of increasing
difficulty. Figure 2 presents an example of each subtest.
For each item, the child must choose between five
alternative figures, the one that corresponds to the sentence
heard in the case of the LC subtest or read in the case of
the RC. Seabra, Dias, and Capovilla (2013) presented
reliability indices (a > .86 to LC, and a > .97 to RC),
validity evidence (school grade effects, correlation with
other variables), and normative data (6 to 11 years old) on
the CTLRC. The scores computed for the CTLRC were
the correct answers. For analysis, we used the total score
in each part of the test (0-40).

A | De todos esses esportes, o que ele mais gosta é o futebol. Onde esti ele?
.F'_ — s gt
 m— & ' fr _
e B SR W | CEE SN
LI s &SNy [ A0~
* (U 1 - et} R e Fu 0|
=33 ! S—o—4| I\ A
L " _:-: ) e _ -_--.é-"
B xEr ‘P . ™
I e Y % \ un® <) ) -
- 2 o, B i M ¥ e
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Figure 2. Examples of items from Reading Comprehension (A) and Listening Comprehension (B) subtests
of the CTLRC. In A, the sentence to be read is “Of all these sports, what he likes most is soccer. Where
is it?” In B, the sentence to be listened is “The woman is studying in the library”.

School Performance. The participating school uses
a scoring system including grades from 0 to 10, with
periodic assessments every two months for a total of
four grades for each subject during one school year. In
this study we used an overall average of grades in Por-
tuguese, Mathematics, Science, Geography and History

disciplines, calculated based on grades for the entire
school year.

Procedure
Our study was approved by the Research Ethics
Committee. An Agreement Term was sent to the students’
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parents, asking for their consent to carry out the research.
The instruments were collectively applied in the classroom
in three sessions, one for the WNw-RCT and one for each
CTLRC subtest (Reading and Listening Comprehension),
allowing for a one-week interval between tests. The
assessment sessions lasted approximately 30 minutes each.
The assessment occurred in the middle of the school year.
School performance data (grades) were provided by the
school board at the end of the school year.

Results

The CTLRC and WNw-RCT descriptive statistics
are presented in Table 1. As shown in the normative
data (Seabra & Capovilla, 2010; Seabra et al., 2013),
participants’ average scores in all grades and tests were
concentrated in the normal range of the standard score
(i.e., in the limit of a standard deviation below and above
the mean), suggesting that the sample is representative of

the normative population.

Table 1
Descriptive and Inferential Statistics Obtained After MANOVAs of the Effect of Grade Levels on the Performances on
CTLRC, WNw-RCT, and School Marks Average (Standard Deviation in Parentheses), as a Function of School Grade

Test/ School Grade Partial Eta Bonferroni
subtests It ond 3nd 4th F p Squared  analysis
CTLRC-RC 8.64 (5.88) 27.34(9.93) 35.64 (3.57) 36.86(3.74) F(3,301)=274.78 <.01 .74 1<2<3,4
CTLRC-LC 31.27(5.80) 34.98 (4.64) 37.97 (1.76) 38.18 (2.26) F(3,301)=4578 <.01 .32 1<2<3,4
WNw-RCT .68 (.11) .83 (.08) .89 (.06) 93 (.07) F(3,301)=122.43 <.01 .55 1<2<3,4
WN .90 (.19) .97 (.07) .99 (.04) 99 (.06)  F(3,301)=10.01 <.01 .09 1<2,3,4
SC .87 (.18) .95 (.10) .93 (.09) 95(.09)  F(3,301)=7.63 <.01 .07 1<2,3,4
CR .67 (22) .88 (.10) .95 (.08) 95(.09)  F((3,301)=69.46 <.01 .41 1<2<3,4
VC .64 (22) .89 (.14) .91 (.09) 93 (11)  F(3,301)=59.77 <.01 .38 1<2,3,4
PC .63 (.22) .77 (.20) .88 (.17) 92 (.15)  F(3,301)=33.60 <.01 .25 1<2<3,4
HN 57 (.23) .56 (.24) .69 (.23) .84 (.18)  F(3,301)=26.89 <.01 .21 1,2<3<4
CI A7 (22) 75 (17) .88 (.12) 91 (11)  F(3,301)=106.64 <.01 .55 1<2<3.,4
i/zlr(l)((;l 7.13(2.08) 6.46(2.10) 6.21(1.56) 6.51(1.78) - -- -- --

Note. CTLRC-RC — Contrastive Test of Listening and Reading Comprehension — Reading Comprehension; CTLRC-LC — Contrastive
Test of Listening and Reading Comprehension — Listening Comprehension; WNw-RCT — Words and Non-words Reading Compe-
tence Test; WN — weird non-words; SC — semantic changes; CR — correct regular words; VC — visual changes; PC — phonological

changes; HN — homophones non-words; CI — correct irregular words.

Table 1 also presents the MANOVA results of school
grade effects on CTLRC and WNw-RCT, as well as
Bonferroni post hoc comparison. We observed significant
increasing performance in all measures as grade level in-
creased. Both listening and reading comprehension scores
increased from 1* to 2" and, then, 2™ to 3" grade. Non-
significant differences were observed only between the
3" and 4" grades. The WNw-RCT overall average had a
progressive increase from 1% to 2" to 3" grade. The 3" and
4% school levels, again, showed no significant differences.
In terms of WNw-RCT subtests, 1* grade performed poorly
than other grades in WN, SC and VC subtests. In CR, PC
and CI subtests, increasing performance was observed over
the school years, except between the 3% and 4" grades. In
HN, the 1**and 2™ grades were not differentiated, but as the
school level progressed, the differences became significant,
with the final series achieving the best performance.

For WNw-RCT subtests scores, repeated measures
ANOVA was conducted with grade as the between-sub-
jects factor and the subtests as within-subjects variable. A
significant effect of grade, F' (3, 297) = 122.43; p < .001;
Partial Eta Squared = .55, subtest, ' (6, 1782) = 147.31;
p <.001; Partial Eta Squared = .33, and grade X subtest
interaction were found, F' (18, 1782) = 17.06; p < .001;
Partial Eta Squared =.15. To compare the performance in
each subtest within each grade, repeated measures ANO-
VAs were individually conducted for each grade level, and
results are shown in Table 2. Generally, in all grades, the
most consistent findings were scores on WN and SC items,
that were significantly higher than all the others (there was
only one exception, the absence of significant differences
between WN and SC in 2™ grade), and HN scores, that
were significantly lower than all the others were (except
for CI in the 1% grade).
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Table 2
Post-hoc Comparisons (LSD) Obtained After Repeated Measures ANOVA of the Effect of Subtest on the Performances
on WNw-RCT Subtests for Each Grade Level

Grades p Significant differences

1% grade <.01 WN > SC > CR, VC, PC> CI > HN

2™ grade <.01 WN =SC>CR, VC>PC, CI>HN

3" grade <.01 WN > SC, CR > VC, PC, CI > HN (except SC =VC)
4™ grade <.01 WN > SC, CR, VC, PC > CI > HN (except CI = VC, PC)

Another aim of this study was to investigate the rela-  Portuguese (includes grades for Language Arts), Math-
tions among: (a) listening and reading comprehension, (b)  ematics, Science, History and Geography disciplines at
word-recognition skills and (c¢) school performance, which  the end of the school year. Table 3 presents the correlation
is represented here by average grades (school marks) in  matrix to each grade level.

Table 3
Correlation Matrix, With Pearson’s Correlation Coefficients and Significance, Between School Performance and the
Scores on the CTLRC and WNw-RCT in Each Grade Level

School Performance

Test/Subtest
1** Grade 2" Grade 37 Grade 4" Grade
CTLRC-RC r 33 73 44 52
P .005 <.001 <.001 <.001
CTLRC-LC r 57 43 32 47
p <.001 <.001 011 <.001
WNw-RCT r .64 .56 41 36
p <.001 <.001 .001 .001
WN r 46 14 09 -.03
p <.001 .190 464 785
SC r .50 -12 -.01 .003
p <.001 273 944 979
CR r .52 .14 .09 A5
p <.001 182 465 .183
\¢ r 27 43 12 .30
p 022 <.001 362 .008
PC r 31 36 .26 20
p 010 .001 .037 .082
HN r -.07 43 42 50
p 575 <.001 <.001 <.001
CI r 42 .38 A1 A2
P <.001 <.001 371 281
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Several significant correlations were found between
reading skills and school performance. At the 1% grade
level, performance showed stronger correlations with the
general measures of word recognition, listening compre-
hension and the CR, SC, WN and CI items of WNw-RCT,
respectively, all with moderate coefficients. The correla-
tions were low but significant with reading comprehension
and with the PC and VC items of WNw-RCT, but showed
no correlation with the HN item. That is, at this grade level,
word recognition, listening skills, particularly CR, SC, WN
and CI (logographic strategy), are more closely related to
academic performance. Although significant, the correla-
tions were too low to mean that reading comprehension
or alphabetic strategy (VC, PC) still appear to have great
importance in these students’ performance. The lack of
correlation with HN shows that the orthographic strategy,
which is not yet developed at this school level, does not
have any relevance to performance at 1% grade.

A change in this pattern is observed at the 2™ grade. A
high correlation was found between school performance
and reading comprehension measure, followed by
moderate correlations, all of which were significant, with
an overall mean of word-recognition assessment, listening
comprehension and the VC, HN, CI and PC items of
WNw-RCT. Correlations with the WN, SC and CR items
of WNw-RCT were void. That is, at this school level,
reading comprehension is the ability most strongly related
to academic performance. The pattern of correlations with
WNw-RCT items suggests that the logographic strategy

Table 4

(WN, SC, CR) has become less important in academic
performance, while the alphabetic and orthographic
strategies (VC, HN, CI and PC) were more related to this
performance.

At 3" grade, the highest correlation remained between
school performance and reading comprehension, though
moderate correlations were also found with the HN item
of WNw-RCT and the general average of word recogni-
tion, and lower correlations were found with listening
and the PC item of WNw-RCT. Reading comprehension
and recognition by orthographic strategy and, at a lesser
degree, the alphabetic strategy were most strongly related
to academic performance in these students. A very similar
pattern was found at the 4" grade, in which, again, reading
comprehension and the HN item of WNw-RCT demon-
strated the highest correlation with school performance.
Other significant correlations were those with listening
comprehension and the overall average for word recogni-
tion and the VC items of WNw-RCT.

To explore these results controlling for the common
variance between the three variables (word recognition,
listening and reading comprehension), we conducted
a partial correlation between total performance in the
tests and school performance, again within each grade
level. Only total scores were used in this analysis. Table
4 presents the partial correlation matrix. Some results
corroborate previous analysis, but also some correlations
were not significant after controlling for the common
variance.

Partial Correlation Matrix, With Pearson’s Correlation Coefficients and Significance, Between School Performance
and the Scores on the CTLRC and WNw-RCT in Each Grade Level

School Performance

Test/Subtest

1% Grade 2" Grade 3 Grade 4™ Grade
CTLRC-RC r 27 .58 22 31
(controlling for CTLRC-LC
and WNw-RCT) 14 .029 <.001 .081 .006
CTLRC-LC r .36 .011 .022 25
(controlling for CTLRC-RC
and WNw-RCT) )4 .002 919 .862 .033
WNw-RCT r .50 32 24 11
(controlling for CTLRC-RC

At the 1* grade level, performance showed stronger
correlation with word recognition. The correlations were
low but significant with listening and reading comprehen-
sion. At this grade level, even controlling for common vari-
ance, word recognition is more closely related to academic
performance. However, listening, followed by reading

comprehension, also appear to have some importance in
these students’ performance.

At the 2™ grade, a moderate correlation was found
between school performance and the reading-comprehen-
sion measure and a low, but significant one, was found
between school performance and word recognition. Con-
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trolling for the common variance, the correlation between
school performance and listening comprehension was no
longer significant. For 3™ grade, correlations between
school performance and the tests measures were not
significant after controlling for common variance. Only
marginally significant correlations were found between
school performance and word recognition, and reading
comprehension, a pattern similar to that of 2" grade. At
4™ grade, low but significant correlations were evident
between school performance and reading and listening
comprehension. The relation with word recognition was
not significant after controlling for common variance in
this grade level.

Discussion

The findings from ANOVA of grade effect on CTLRC
and WNw-RCT scores are consistent with previous
research. Suechiro (2008) has already demonstrated that
reading comprehension ability develops from 1% to 4%
grade. These results confirm and expand this statement,
also investigating listening comprehension and word-
recognition development. Listening, like reading, also
follows a developmental curve until the 3" and 4" grades;
interestingly, reading comprehension tended to approach
listening comprehension performance along with grade
level progression, suggesting that at the final grades of
the first cycle of elementary education, children would be
able to understand a text just as well when they read it as
when they heard it, what is in line with findings of the SVR,
that is, performance on reading and listening comprehen-
sion becomes more and more similar as word recognition
develops and is consolidated (Aaron et al., 2008; Gough
& Tunmer, 1986).

The school grade effect on WNw-RCT subtests sug-
gests scores on items that can be read by alphabetic or
logographic strategies have increased between the initial
grades, while scores on HN items, which can only be read
by the orthographic strategy, only differ in the final grades.
This pattern makes sense given theoretical models, which
suggest further development of alphabetical and logo-
graphic strategy in early literacy and further development
of orthographic processing in more advanced grades (A.
G. S. Capovilla & Dias, 2007; Diuk et al., 2009; Salles &
Parente, 2002).

Despite growth in all word-recognition strategies, a
pattern was observed in all grades: the WNw-RCT subtests
analysis revealed that items that can be read logographi-
cally are the easiest in all school grades, while the ones
that need orthographic reading are the most difficult in all
grades. That is, despite the development of orthographic
strategy in more advanced grades, this reading strategy
has not reached yet the same level of proficiency of other
strategies, especially of logographic, reflected in lower
scores on the items that must be read by orthographic
strategy. The alphabetic strategy presented intermediate
difficulty (i.e., items that require this strategy were not

the easiest neither the most difficult). Thus, in the school
grade range measured, the development of orthographic
strategy was not enough to allow a performance similar to
other strategies, and the development of alphabetic strategy
seems to allow intermediate performance.

Concerning the correlation analysis, several significant
correlations were found between listening and reading
skills and school performance. Indeed, Oliveira et al.
(2008) and Tonelotto et al. (2005) have shown that both
the skills of word recognition and reading comprehension
are related to academic performance. Duncan et al. (2007)
also showed that reading skills are good predictors of later
school performance. This finding, observed in English
language (opaque orthography), was also observed in this
study in Portuguese language (more transparent orthogra-
phy), supporting the importance of word recognition and
reading comprehension to academic performance across
languages. However, as had been previously hypothesized,
the relations among the variables change over the course
of 1 to 4" grade. Thus, most interesting information can
be obtained by paying attention to the pattern of correla-
tions and to the change of this pattern in successive school
levels, which can indicate that different skills would have
greater relative importance for school performance in dif-
ferent school grade levels.

In line with our previous hypothesis, these results sug-
gest that 1 grade students with good listening comprehen-
sion skills or that use the logographic strategy tend to have
good academic performances. Thus, according to Florit
and Cain (2011), listening comprehension is an important
ability since the very early stages of literacy, as expected
for transparent orthographies. Reading via alphabetic
strategy has hardly begun in this grade, but it has already
some relation with school performance. In general, from
the 2" grade onward, reading comprehension was more
strongly related to academic performance than listening
comprehension (in fact, there was no relation between
school performance and listening comprehension in the
partial correlation analysis for 2" and 3™ grades). In these
grade levels, good academic performance is related to
good reading comprehension skills and use of alphabetic
and orthographic strategies in recognizing words.

These findings are supported by the work of Tonelotto
et al. (2005). In a sample of children aged 8 to 11 years,
the authors noted that children with better school per-
formances also performed better in reading words and
non-words, but they had a higher detection rate and
shorter reaction times in reading words than non-words.
This suggests that the orthographic strategy may be
more strongly related to academic performance than the
alphabetical strategy.

Our partial correlations also supports that listening
comprehension is an important ability since the very
early stages of literacy (Florit & Cain, 2011), besides
word recognition (Aaron et al., 2008; Aaron et al., 1999;
Oakhill et al., 2003), which seems to be the most related
ability to school performance in st graders. At the 2™
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grade, children become more competent, and reading
comprehension is the ability with most common variance
with school performance, followed by word recognition.
At the 39 grade, despite marginal significance of the data,
a pattern similar of the 2™ grade was found. Considering
the 4" grade, word recognition is better developed (Capo-
villa & Dias, 2007; Diuk et al., 2009; Salles & Parente,
2002) and does not contribute to the school performance
variance. In fact, some authors have already proposed
that the role of word-recognition skills to reading com-
petence tends to decrease as children advance in school
levels (Oakhill et al., 2003; Tilstra et al., 2009), and the
same seems to happen in relation to school performance.
In this level, reading comprehension becomes the ability
most related with student’s performance, followed by
listening comprehension. In this sense, there was a trend
to stronger relations between academic performance and
more elementary abilities in initial grades, and with more
complex skills developing during the last grades.

The change in the pattern of correlations is also con-
sistent with the developmental data presented above and
in previous studies (Capovilla & Dias, 2007; Diuk et
al., 2009; Florit & Cain, 2011; Salles & Parente, 2002).
Accompanying the progressive development of strategies
for word recognition, it is also consistent with results
that reading comprehension has greater importance than
listening comprehension in performance, which was
observed from the 2" grade onward. This is because,
along with listening comprehension, word recognition can
be considered a prerequisite for reading comprehension,
according to the SVR (Aaron et al., 2008; Aaron et al.,
1999; Gough & Tunmer, 1986).

Together, these findings may expand contributions to
the field of designing interventions to minimize or prevent
reading difficulties. Knowing the development of such
skills in the early grades of elementary school, one can
determine the best time to propose a specific program of
instruction. For example, programs to expand listening,
such as those that promote increased vocabulary, can be
started very early in the 1% grade. The 2™ grade students
will also benefit greatly from instruction that fosters
reading comprehension. Similarly, students at the 1% and
2™ grades most likely achieve the most obvious gains using
reading instruction that develops the alphabetical strategy,
while children in higher grades, in which orthographic
reading is consolidating, can benefit from the automation
of this strategy.

This study shares the understanding that school
performance can be influenced by several factors (Araujo,
2002). In addition to emotional factors (Dell’Aglio & Hutz,
2004) or other aspects of cognitive domains (Boruchovitch,
1999; Capovilla & Dias, 2008; Duncan et al., 2007), this
research showed that comprehension and reading strategies
for word recognition are related to school performance,
confirming previous findings (Oliveira et al., 2008;
Tonelotto et al., 2005). Supplementing those contributions,
however, our research has shown that these relations are

established differentially in the course of the 1% to 4" grade
levels of elementary school.

Final Considerations

Despite all the measured skills being important compo-
nents responsible for reading in all studied grade levels, the
correlation of each skill with school performance changed
with school progression: (a) revealing, as expected theo-
retically, the largest relation between logographic reading
and school grades at the beginning of the scholarly process;
(b) increasing importance of alphabetic and orthographic
strategies in the 2™ and 3 grades; and (c) highlighting
greater relations between orthographic reading and school
performance in the 4" grade. Similarly, listening compre-
hension was more closely related to school performance
in the 1% grade, while in the following grades, this study
found evidence for the increasing importance of reading
comprehension.

The authors recognize the limitations of this study and
point out some future investigations that could overcome
such limitations and extend these data: (a) future studies
should consider also the role of other factors (cognitive,
emotional or social) that might affect school performance;
(b) different measures, such as reading fluency/speed,
should be considered in order to clarify their role in
school performance; (c) measures of listening and reading
comprehension that consider the comprehension of more
complex paragraphs (rather than sentences) should also
be considered.

The relation between reading skills and school per-
formance reinforces the idea of competent reading’s
importance in knowledge acquisition and learning (as
reflected in academic performance). This relevance to the
different types of subject content acquisition, access to
information and, by extension, effective integration into
society (Lukasova, 2006), makes clear the importance of
studies in this area that may contribute to understand the
processes involved and their relations to academic achieve-
ment at different developmental levels. Some implications
of this study for practice can include the consideration of
developmental aspects in the comprehension of academic
performance. Also, this knowledge can guide practices to
stimulate and develop relevant skills in each school level,
useful information for professionals who work directly
with children in these developmental stages. Despite cor-
relations between reading, comprehension, and academic
performance are not something new, it is the first Brazilian
and Latin-American study to investigate these relations
from a developmental perspective. In this way, the authors
hope this approach could be a trend in the area, helping
to highlight the development of cognitive processes and
how development can affect performance of our students.
It could guide the understanding of the nature of learning
difficulties or low academic performance in specific devel-
opmental stages, improving knowledge in developmental
and educational psychology.
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