Avances en Psicologia Latinoamericana
ISSN: 1794-4724
editorial@urosario.edu.co

Universidad del Rosario

Colombia

Avances en psicologia
latinoamericana

P. Albuquerque, Cristina
Rapid Naming: The Importance of Different Reading and Spelling Dimensions
Avances en Psicologia Latinoamericana, vol. 35, nim. 1, 2017, pp. 43-60
Universidad del Rosario
Bogotéa, Colombia

Available in: http://www.redalyc.org/articulo.0a?id=79949625004

How to cite € &\q_,/! o,

Complete issue Scientific Information System

More information about this article Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal
Journal's homepage in redalyc.org Non-profit academic project, developed under the open access initiative


http://www.redalyc.org/revista.oa?id=799
http://www.redalyc.org/revista.oa?id=799
http://www.redalyc.org/articulo.oa?id=79949625004
http://www.redalyc.org/comocitar.oa?id=79949625004
http://www.redalyc.org/fasciculo.oa?id=799&numero=49625
http://www.redalyc.org/articulo.oa?id=79949625004
http://www.redalyc.org/revista.oa?id=799
http://www.redalyc.org

Rapid Naming: The Importance of Different Reading
and Spelling Dimensions

Cristina P. Albuquerque’

*University of Coimbra, Coimbra, Portugal

Doi: http://dx.doi.org/10.12804/revistas.urosario.edu.co/apl/a.3715

Abstract

This research extends the empirical evidence regarding
the influence of rapid naming on the acquisition of rea-
ding and spelling of European Portuguese in third and
fourth grade children. In reading, it addresses different
dimensions (accuracy and fluency) and materials (words,
pseudowords, and text) and it controls the influence of
phonological awareness. In spelling, it addresses the
accuracy and the fluency in the codification of words
and pseudowords and it controls the influence of phono-
logical awareness and handwriting fluency. In reading,
rapid naming explained higher variance percentages in
fluency than in accuracy. The main effect was registered
on text reading fluency by a RAN digit test. In spelling,
rapid naming predicted a small, but significant, percen-
tage of word spelling fluency.

Keywords: Rapid naming; reading; spelling; Portuguese.

Resumen

Esta investigacion amplia la evidencia empirica relativa

ala influencia de la nominacion rapida en el aprendizaje

de la lectura y escritura del portugués europeo en nifios
de tercero y cuarto de primaria. En la lectura, tiene en
cuenta distintas dimensiones (precision y fluidez) y ma-
teriales (palabras, pseudopalabras y texto) y controla la
influencia de la consciencia fonologica. En la escritura,
tiene en cuenta la precision y la fluidez en la codificacion
de palabras y pseudopalabras y controla la influencia de
la consciencia fonologica y de la fluidez caligrafica. En
la lectura, tests RAN (uno de colores y uno de digitos)
y un test RAS (formas y colores) explicaban porcen-
tajes mas elevados de varianza en la fluidez que en la
precision. Lo principal ha sido registrado en la fluidez
en la lectura de un texto por el test RAN de digitos. En
la escritura, la nominacion rapida predice un pequefio,
mas significativo, porcentaje de fluidez en la escritura
de palabras.

Palabras clave: nominacion rapida; lectura; escritura;

portugués.

Resumo

Esta pesquisa amplia a evidéncia empirica relativa a

influéncia da nomeagdo rapida na aprendizagem da
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leitura e escrita do Portugués Europeu em criangas de
terceiro e quarto ano de escolaridade. Na leitura, tem
em conta diferentes dimensoes (precisdo e fluidez) e
materiais (palavras, pseudo-palavras e texto) ¢ controla
a influéncia da consciéncia fonoldgica. Na escrita, tem
em conta a precisdo ¢ a fluidez na codificagdo de pala-
vras e pseudo-palavras e controla a influéncia da cons-
ciéncia fonologica e da fluidez caligrafica. Na leitura,
testes RAN (um de cores e um de digitos) e um teste
RAS (formas e cores) explicavam porcentagens mais
elevadas de varia¢do na fluidez que na precisdo. O efeito
principal tem sido registrado na fluidez na leitura de um
texto pelo teste RAN de digitos. Na escrita, a nomeacao
rapida prediz uma pequena, mas significativa, percen-
tagem da fluidez na escrita de palavras.

Palavras-chave: nomeagao rapida; leitura; escrita; por-

tugués.

Introduction

During the last three decades, rapid automatic
naming has emerged as an important predictor,
concurrent and longitudinal, of reading. Its role was
initially studied in the English language (Bowers
& Swanson, 1991; Manis, Doi, & Bhadha, 2000;
Savage et al., 2005), which is considered to have an
inconsistent or deep orthography due to the reduced
predictability of the matching between grapheme
and phonemes. Nevertheless, the analysis of the
influence of rapid naming quickly extended to
other languages, both alphabetic and non-alphabe-
tic (e.g., Chinese—Ding, Richman, Yang, & Guo,
2010; Georgiou et al., 2011), as demonstrated by
the list of 18 languages compiled by Norton and
Wolf (2012).

In this context, there are studies on the Portu-
guese language, in both its European Portuguese
variant (Albuquerque, 2012; Araujo, Pacheco,
Faisca, & Petersson, 2010; Sucena, Castro, & Sey-
mour, 2009; Ziegler et al., 2010) and its Brazilian
Portuguese variant (Cardoso-Martins, Corréa, &
Magalhaes, 2010; Justi & Roazzi, 2012; Smythe

et al., 2008). However, it should be emphasised
that the two variants have important differences
in terms of pronunciation, which has an effect on
the correspondences between the oral and written
languages and therefore does not allow the direct
comparison of the data concerning them. In the
particular case of European Portuguese, to which
the present investigation refers, it is noted that this
is a language that has been considered intermediate
in terms of orthographic depth and is not as shallow
as some other languages (e.g., Finnish, Greek, Ita-
lian) or as deep as English and French (Borgwaldt,
Hellwig, & De Groot, 2005; Seymour, Aro, & Ers-
kine, 2003). Based on these general remarks, we
can sum up the empirical evidence on the role of
rapid naming in reading in European Portuguese,
stating that it is restricted and that it relates both to
children with dyslexia (Aratjo et al., 2010; Sucena
et al., 2009) and to normally achieving children
(Albuquerque, 2012; Ziegler et al., 2010). In the
latter, it demonstrates that rapid naming contributes
to reading fluency in children in first and second
grade (Albuquerque, 2012; Ziegler et al., 2010).
Although many investigations have studied
the role of rapid naming, many questions remain
unanswered. Thus, there are studies that refute
the influence of rapid naming on reading (Car-
doso-Martins & Pennington, 2004; Puolakanaho
et al., 2008; Savage et al., 2005) or that attribute
a very modest relevance to it (Hammill, Mather,
Allen, & Roberts, 2002) or that find it has a variable
relevance according age or grade level. In the latter
case, it is noted either that the relationship is more
important at the beginning of elementary school
(Cardoso-Martins & Pennington, 2004; de Jong &
van der Leij, 2002; Sunseth & Bowers, 2002) or
that the relationship is more important at the end
of or after fourth grade (Nikolopoulos, Goulandris,
Hulme, & Snowling, 2006; Protopapas, Altani, &
Georgiou, 2013; Vaessen & Blomert, 2010; van den
Bos, Zijlstra, & Spelberg, 2002). The inconsistency
of these results may derive from the languages that
have been studied (English, Dutch, Greek), from
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the different reading dimensions that have been
addressed (accuracy in decoding; reading speed;
reading accuracy and speed) and/or from the di-
fferent reading materials that have been used. As
we shall focus throughout this study, these may be
relevant differences. Nevertheless, the studies that
addressed reading fluency, and that assessed it as
accuracy and speed (Vaessen & Blomert, 2010;
van den Bos et al., 2002), found an increase in its
relation with rapid naming as participants got older.

Another open question, closely related to the
previous one, concerns the dimensions of reading
that have been analysed because fluency has been
privileged, and accuracy in decoding and reading
comprehension have been neglected. In turn, fluen-
cy has been measured as accuracy and speed, i.e.,
in terms of the number of words correctly read per
unit of time (e.g., second—Araujo et al., 2010—
and minute—Babayigit & Stainthorp, 2010, 2011;
Papadopoulos, Georgiou, & Kendeou, 2009; Puo-
lakanaho et al., 2008; van den Bos et al., 2002),
as speed, i.e., in terms of the number of words
or syllables read per unit of time (e.g., second—
Ziegler et al., 2010—and minute—Di Filippo et
al., 2005; Ding et al., 2010; Moll, Fussenegger,
Willburger, & Landerl, 2009) or in terms of total
reading time (Nikolopoulos et al., 2006). None
of these measures reflects the complexity of the
conceptions of fluency in reading, which involve
decoding accuracy, automaticity in the recognition
of words and expressive or prosodic reading (Kuhn,
Schwanenflugel, & Meisinger, 2010). However,
fluency in reading is better viewed in terms of ac-
curacy and speed (Kuhn et al., 2010) than solely in
terms of speed. In addition, the operationalisation
in terms of speed is likely to influence correlations
with rapid naming because the latter also requires
processing speed.

As far as writing is concerned, the role of rapid
naming has been considerably less investigated
than in reading. Nonetheless, there has been a
slight increase in recent years, as is evident in stu-
dies of languages other than English (for example:
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German—Moll et al., 2009; Chinese—Ding et
al., 2010; Yan et al., 2012; Dutch—Vaessen, Ge-
rretsen, & Blomert, 2009; Turkish—Babayigit &
Stainthorp, 2010, 2011) as well as in studies that
analysed and compared several languages simulta-
neously (Georgiou et al., 2011; Smythe et al., 2008).
Moreover, the emphasis has been on spelling and
has indicated a modest influence of rapid naming
on spelling accuracy (Babayigit & Stainthorp, 2011;
Ding et al., 2010; Georgiou et al., 2011; Justi &
Roazzi, 2012; Moll et al., 2009; Savage et al., 2005;
Savage, Pillay, & Melidona, 2008; Stainthorp,
Powell, & Stuart, 2013), although the results do
not appear to be entirely consistent with themselves
when comparing several languages (Smythe et al.,
2008) or even when comparing research carried out
within the same language (for example, Landerl &
Wimmer, 2008; Moll et al., 2009).

In turn, spelling accuracy has been measured
in terms of the number of dictated words correct-
ly spelled (for example, Babayigit & Stainthorp,
2010, 2011; Cardoso-Martins & Pennington, 2004;
Georgiou et al., 2011; Smythe et al., 2008), and
no research has been found that has focused on
accurate and rapid spelling, i.e., on the number of
dictated words correctly spelled in a given time
interval. However, as children progress in schoo-
ling, it is expected that they are able to evoke the
orthographic representations more quickly, with
less effort and less consciously; that is, it is ex-
pected that spelling becomes automatic instead of
being laboriously constructed from phonological,
spelling and/or morphological information (Ber-
ninger et al., 2006; Yan et al., 2012). As shown by
Berninger et al. (2006), elementary school children
show evidence of fast mapping of oral/aural word
forms onto written word forms; this fast mapping
is automatic and explains unique variance in spe-
lling achievement over and beyond orthographic
and phonological coding abilities. Similarly, it is
also expected that handwriting—which, together
with spelling, represents transcription skills—will
become progressively more automatic (Berninger
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etal., 2006; Graham, Berninger, Abbott, Abbott, &
Whitaker, 1997). In this regard, it should be noted
that rapid naming has been viewed as evaluating
the automaticity with which basic or lower pro-
cesses are carried out; i.e., it indicates the extent
to which such processes become faster and auto-
nomous and require reduced cognitive resources
(Norton & Wolf, 2012). Automaticity would be
more important than lexical access, phonological
processes or any other of the various components
that are inherent to rapid naming, thus underlining
the relevance of the analysis of rapid naming’s re-
lationship with spelling and handwriting.

Handwriting and spelling must be coordina-
ted for transcription of oral language into written
language, and several studies have shown that
handwriting skills influence spelling performan-
ce (Fayol & Miret, 2005; Graham et al., 1997).
Nevertheless, handwriting fluency has not been
controlled in the analyses of the relationships be-
tween rapid naming and spelling.

Given that there are many types of tasks or tests
ofrapid naming, the distinction between RAN (Ra-
pid Automatic Naming) and RAS tests (Rapid Al-
ternating Stimulus) should also be addressed: RAN
tests contain a single type of stimuli, which can be
alphanumeric or non-alphanumeric stimuli; RAS
tests contain stimuli belonging to different semantic
categories (e.g., shapes and colours). Indeed, RAN
tests have been considered simpler, more automatic
and less demanding in terms of the cognitive and
linguistic processes involved, whereas RAS tests
would be more demanding in terms of attention,
memory access, executive functions, semantic
processing and phonological processing (Narhi
et al., 2005; Wiig, Zureich, & Chan, 2000). It has
also been found that RAN tests with alphanumeric
stimuli present, when compared with RAN tests
with non-alphanumeric stimuli, more important
associations with accuracy in reading (Manis et
al., 2000; Savage et al., 2008), with accuracy and
speed in reading (Cardoso-Martins & Pennington,
2004; Georgiou, Parrila, & Liao, 2008; van den

Bos et al., 2002) and with accuracy in spelling
(Cardoso-Martins & Pennington, 2004; Savage
et al., 2008). Therefore, there is a full advantage
in comparing the different types of instruments of
rapid naming assessment.

Present Study

The present study aims, first, to expand on the
empirical evidence regarding the influence of ra-
pid naming in the learning of reading and spelling
in European Portuguese. The available empirical
evidence, as we have already noted, is restricted
and, in the case of normally achieving children, is
limited to the first and second grades. This study
evaluates children from the third and fourth grades,
because important progresses in reading accuracy
and speed have been registered in these grades
(Vaessen & Blomert, 2010) or between the age
levels of 8 and 10-year-olds (van den Bos et al.,
2002). In European Portuguese, Carvalho (2010)
also noted an appreciable improvement in reading
fluency after grade 2. Besides, the association
between rapid naming and reading fluency may
increase through the elementary grades (van den
Bos et al., 2002) and particularly in grades 3 or 4
(Vaessen & Blomert, 2010). Important progresses
are also expected to occur in spelling and hand-
writing in these grades (Berninger et al., 2006;
Graham et al., 2007), since according to Fayol and
Miret (2005), children only acquire some domain
in these skills in and after third grade.

It is also important to study European Portu-
guese because it has an orthography that has been
classified as intermediate in terms of letter-phone-
me correspondence (Borgwaldt et al., 2005; Sey-
mour et al., 2003). As it has been suggested that
the influence of rapid naming may vary according
to this parameter (Di Filippo et al., 2005; van den
Bosetal., 2002), it is relevant to analyse languages
ambiguous in this regard, as European Portuguese.

Furthermore, this study aims to analyse the rela-
tionship of rapid naming with different dimensions
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of reading and spelling and with different types of
materials. Thus, second, and with regard to reading,
it intends to circumscribe the relationships that ra-
pid naming establishes with accuracy and fluency
in the decoding of words, pseudowords, and of a
text as well as to analyse its predictive power after
the influence of phonological awareness has been
controlled. We anticipate more important associa-
tions of rapid naming with fluency in reading and
the existence of a specific influence at this level.

Third, and as far as spelling is concerned, we
intend to examine the effect of rapid naming on
the level of the coding of words and pseudowords,
particularly in terms of the respective accuracy and
fluency. Similar to reading, we raise the hypothesis
that rapid naming has a closer relationship with
spelling fluency. Regarding spelling, we also intend
to circumscribe and confirm the predictive power
of rapid naming once the influence of phonological
awareness and handwriting has been controlled.

Fourth, this study intends to analyse the rela-
tionships between rapid naming and fluency in
handwriting, and we expect, due to the automaticity
and processing speed inherent to both, that there
will be significant relationships between them.

Finally, we intend to draw comparisons between
reading and spelling and, within each between a
RAN colour test, a RAN digit test, and a RAS test
of naming shapes and colours. In this regard, we
formulate the hypothesis that a RAN digit test is
more associated with reading and writing than a
RAN colour test or a RAS test of shapes and co-
lours.

Method
Participants

The sample consisted of 53 children from the
third grade and 52 from the fourth. Of the third gra-
ders, 25 were boys and 28 were girls and their mean
age was 8 (M = 8.28; S.D. = 0.45). Of the fourth
graders, 27 were boys and 25 were girls, and their
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mean age was 9 years (M =9.21; S.D.=0.41). All
children attended state elementary schools in the
district of Coimbra, were native European Portu-
guese speakers and did not present special needs.
Parents gave informed consent for their children’s
participation.

Instruments

Rapid Naming Tests. These were comprised of
two RAN tests (colours and digits) and one RAS
test (shapes and colours) that are part of the Neu-
ropsychological Assessment Battery of Coimbra
(BANC; Simdes et al., 2008). In each test, the
child was asked to name, as quickly as possible,
50 visual stimuli presented randomly on a card. All
tests also include 10 practice stimuli presented on
a different card.

The digits are 2, 4, 6, 7 and 9, and the colours
are blue, yellow, red, black, and green. The RAS
test of shapes and colours has four shapes (circle,
rectangle, square and triangle) with four different
colours (yellow, red, black and green).

The score used in this study was the time it took
the child to name all 50 stimuli. The reliability was
investigated on the BANC normative sample using
the test-retest method. The values obtained, in a
time interval of approximately 27 days, were .82
in the colour naming test, .78 in the digit naming
test, and .90 in the shape and colour naming test.

Phonemic Awareness Tests. These tests inclu-
ded an Elision test and a Substitution test that are
also part of the Neuropsychological Assessment
Battery of Coimbra (BANC; Simdes et al., 2008).
Each of these tests contains 19 items and 2 example
items. The Elision test assesses the extent to which
the child can say familiar words after dropping out
a designated phoneme. The words have four to
seven phonemes and are mainly dissyllabic (four-
teen are dissyllabic). The phonemes to be deleted
are consonants in either word-initial (five words),
word-final (two words) or word-medial positions
(twelve words).
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The Substitution test assesses the extent to
which the child can say familiar words after having
replaced one (18 items) or more phonemes (1 item)
with others. The words have four to six phonemes
and are dissyllabic, except one that is monosylla-
bic. The phonemes to be replaced are consonants
in either word-initial (nine words), word-final (two
words) or word-medial positions (eight words).

The answers are scored with 0 or 1 points. The
values of internal consistency reliability in the
BANC normative sample were .91 on the Elision
test and .90 on the Substitution test. The test-retest
coefficients (mean time interval of 27 days) were
.83 in the Elision test and .85 in the Substitution
test.

Word Reading. This task includes a list of 38
words, of which 20 are orthographically irregular
words and 18 are orthographically regular words. A
word was considered irregular if its letter sequence
contained ambiguous pronunciations (e.g., qu/gu,
which can be read [k/g] or [kw/gw]).

Because the Portuguese lexicon is mainly mul-
tisyllabic, the list contains only words with two or
more syllables (50% are 3-syllable words). The
words vary in frequency according to the Corlex
data base (Bacelar do Nascimento et al., 2005), but
the majority of the words (65.8%) have a high or
intermediate frequency.

The words were presented as a list and a sto-
pwatch was used to time the task. Two scores were
derived: the total number of words correctly read
and the number of words correctly read divided by
the reading time. Each word correctly read received
1 point (internal consistency: alpha = .90).

Pseudoword Reading. Alist of 20 pseudowords
with 2-syllables was extracted from the Portuguese
Battery PAL-PORT (Festas et al., 2006). Ten pseu-
dowords present a univocal relationship between
the letters and the phonemes (e.g., flaco [ ‘flaku]). In
the other 10 pseudowords, the sequence of the let-
ters conditions reading, as shown by the following
examples: the letter <c> before <i> or <e> is read
[s] (e.g., ciro [‘siru]), but in any other context, it is

read [k]; the letter <g> before <i> or <e> is always
read [3] (e.g., gito [‘3itu]).

Two scores were derived: the total number of
pseudowords correctly read and the number of
pseudowords correctly read divided by the reading
time. Each pseudoword correctly read received 1
point (internal consistency: alpha = .78).

Text Reading. This was assessed through the
test “O Rei” (Carvalho, 2010), which has norms
for Portuguese children aged 7 to 12. It consists
of reading a text with a total of 281 words in 3
minutes (or fewer if the child is able to read it).
This test has adequate psychometric properties,
as evidenced, for instance, in the high values of
test-retest reliability (e.g., .85 for time and .94 for
the number of words correctly read).

Two scores were calculated corresponding to
the ones previously mentioned for word and pseu-
doword reading.

Word Spelling. In this task, 38 words were dic-
tated one by one to each child. Eighteen words
were regular, and 20 were irregular, the latter of
which was comprised of the following situations:
the mute consonant h; the phoneme [3], which can
be spelled as <j> or <g> before <i> or <e>; the
phoneme [[], which can be spelled as <x> or <ch>;
the phoneme [s], which can be spelled as <c>, as
<s>, as <ss>, as <¢> and as <x>; and the phoneme
[z], which can be represented as <s>, as <z> or
as <x>. All the words are multisyllabic, predomi-
nantly dissyllabic and trisyllabic (60.5%) and of
high or intermediate frequency (65.8%; Bacelar
do Nascimento et al., 2005).

Each word correctly spelled received 1 point
(internal consistency: alpha = .88) and the time
needed to spell all words was registered. In addi-
tion, the total number of words correctly spelled
was divided by the spelling time.

Pseudoword Spelling. This task is composed of
a list of 20 pseudowords with 2-syllables that was
selected from the Portuguese Battery PAL-PORT
(Festas etal., 2006). Each pseudoword was dictated
one by one to each child. There are 10 pseudowords
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in which the phoneme always corresponds to a sin-
gle letter (e.g., trimo [‘trimu]). There are also 10
pseudowords whose correct spelling requires the
knowledge of specific rules, as illustrated by the
following examples: the sequence [ki] or [ke] can
only be spelled by means of <qui> or <que>; the
tonic vowels [a], [¢] and [0] require a stress mark
at the end of the word.

Each pseudoword correctly spelled received
1 point (internal consistency: alpha = .81). Two
scores were calculated, corresponding to the ones
mentioned regarding word spelling.

Alphabet Task. The children were asked to write
down all the letters of the alphabet as quickly as
possible and without making any mistakes in the
period of 1 minute (Berninger & Rutberg, 1992;
Olive, Favart, Beauvais, & Beauvais, 2009). The
instructions told the children to write the lower-
case letters one after another, and also that if they
finished writing down all the letters in less than 1
minute, then they had to start writing down the al-
phabet again. The score was the number of letters
correctly written in the period of 1 minute.

Procedure

Children performed all the assessment tasks
individually and in a quiet place in the school
building. The instruments were administered in
the following order: writing (word spelling and
pseudoword spelling), rapid naming (RAN colours,
RAN digits and RAS shapes and colours), alphabet
task, phonological awareness (Elision and Subs-
titution) and reading (word reading, pseudoword
reading and text reading).

Results
Preliminary Analysis

Table 1 shows a summary of the raw scores ob-
tained. A composite phonological awareness score
was created by transforming the raw scores of the
Elision and Substitution tests into z scores and then
summing them. This option rests on the assumption
that single indicators of phoneme awareness may
be subject to considerable measurement error and
instability.

};:;Z, lstandard deviation and range for the various measures

3" Grade 4" Grade

(n=53) (n=52)

M D Mit;\-/{l\:;:‘;- P. M D Mit;{l\;[;):- P.

RN Color Time® 46.91 9.83 29-81 41.12 8.56 29-59
RN Digit Time® 28.42 6.27 17-48 25.48 4.50 16-36
RN Shape/Color Time® 119.77 28.98 69-210 99.88 20.47 70-157
PA Elision 14.74 3.57 4-18-19 16.04 2.83 6-19-19
PA Substitution 14.15 3.29 1-18-19 15.88 2.73 8-19-19
Word Reading Total Correct 31.66 2.99 21-36-38 33.13 221 28-37-38
Word Reading Total Correct/Time .40 17 .12-1.03 49 18 2-1
Pseudoword Reading Total Correct 17.32 2.09 10-20-20 18.17 1.67 14-20-20
Pseudoword Reading Total C¢./Time 48 17 .18-.91 57 22 21-1.27
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3" Grade 4" Grade
(n=153) (n=52)
M D Mir;—/IIZIEl).(— P. M D Mil;;ll\:;f_ P.

Text Reading Total Words Correct 248.51 38.23 119-281-281 268.90 20.27 179-281-281
Text Reading Total Words C¢./Time 1.55 42 .66-2.77 1.86 43 .84-2.75
Alphabet - Letters Correct 35.19 12.32 9-67 42.40 13.49 18-75
Word Spelling Total Correct 23.08 4.40 15-33-38 25.48 4.26 17-37-38
Word Spelling Total Correct/Time .08 .02 4-.13 .10 .03 .06-.19
Pseudoword Spelling Total Correct 13.58 3.14 0-18-20 14.65 2.28 9-20-20
Pseudoword Spelling Total Correct/Time 11 .04 0-.20 15 .04 .07-.23

“Min-Max- P. Max = Minimum, Maximum and Possible Maximum (when there is one). *In seconds “Correct

There were between 1-5 outliers, in several
variables, which were Winsorised (Wilcox, 2005).
A slight negative skewness was noticed in two
variables related to pseudowords and text reading
accuracy, and a slight positive skewness was no-
ticed on three other variables (RAS of shapes and
colours; ratio words correctly read/reading time;
ratio words correctly spelled/spelling time). Base

10 logarithmic transformations improved the dis-
tributions, but did not change the results in any
noteworthy way.

Correlations

The correlations between the variables are pre-
sented in table 2. Regarding reading, there are

Table 2
Correlations between measures

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. RN Color . 40%% 66%F -09 -32% -33% (02 -20% -16 -43**-03 -24 -31* 01 -19
2. RN Digit SARE  37wx J30% _30% -5 L 4Q%% 5%k 3QFF _SQRE LS5k _ 15 _35% _0] -.13
3.RN Shape/Color 48™ .51** —  -07 -33% 34% 03 -20 -23 -36**-12 -23 -31* .14 -1l
4. PAcomposite .09  -34% -16 ——  GIFF 42FF 4Rk 38EE ] 37FF 0% 44%F 20%  34% 20
SWordReading () sous o4 g0wx . _gewx 30%k 4gex 07 S5%* 15 3%+ 45k 27% 0%
Total Correct

0. Word Reading sopu (oo agmn 3gux g7e% 27 qa%x 34% 83%* 31% 50%% 63%% 01 27
Total Correct/Time

7-Pseudoword 4y jgek ggwx sger gqrx agrr . sgEr 07 30% 26 18 02 20 02
Reading T. C.

8. Pseudoword

Reading T.C*/  -28% -50%% _37+% 44%% G8%% 7J4%x Gl*% 25 J5%k 40%k 4gkk 55Ek _0] |8
Time

O-TextReading T jouy  (oun _spwx 3gux gawx 65%% 50%* 63%% _  _49%* 14 22 17 05 .06

Words Correct
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10. Text Reading

kk kk
T. W. C°./Time 65%*% 70

S A4FE L QTHE - 4BFF 3D*

ARFETTRE g4RE 33%

66%* 70** 02 .23

11. Alphabet - Let-

28*% -56%*% -28*% 31*
ters Correct

ASEx 50%*

Ao** 52%% 50** —  -00 .32% .08 @ .32%

12. Word Spelling

22 -A8%E _3EEE 30%k 5Ok SQEE 4Rk S0%k G5k GRFF AQEE . 70%% 24 20
Total Correct
13. Word Spelling s sgus _qpwr 4% 5pw% 57%% 30%% 5erk Gerr TSR GerE 68%F 0] 4T
T. C*./Time
4. Pseudoword |0 sous 33s goes S53er 30E 53eR 41K AGEE AGHE 38FF GORE 38FF G0

Spelling T. C=.

15. Pseudoword S.

_OR% 37k _ 35kk Hook ok Hk
T. C.</Time 28% - 37HE L 35%E 36%k 51** 49

A2k 53FK ARE STEE S5FE AREE 69F*  6TFF —

Note: Below diagonal = 3 Grade; Above diagonal = 4" Grade.

*T. C. = Total Correct *T. W. C= Total Words Correct ‘Pseudoword S. T. C. = Pseudoword Spelling Total Correct

*p<.05 **p<.01

moderate correlations between the measures of
rapid naming and all of the reading materials under
analysis (words, pseudowords, and text; values are
comprised, predominantly, between .30 and .60).
Except for minor exceptions, the correlations are
significant with respect to any of the reading dimen-
sions analysed, although they are more important
in the case of fluency (ratio words or pseudowords
correctly read/reading time). Phonological aware-
ness is related primarily with accuracy in reading.

Concerning spelling, its relationships with the
rapid naming tests are inconsistent and more mo-
dest than those registered in the area of reading
(values are comprised, predominantly, between .20
and .50). Nonetheless, they are more important in
relation to the spelling of words than pseudowords,
and within the former in relation to spelling fluency
(ratio words correctly spelled/spelling time; corre-
lations range from a minimum of -.31 in the fourth
grade and a maximum of -.56 in the third grade).
Phonological awareness registers again, the higher
correlation values with spelling accuracy.

In turn, handwriting fluency, measured in terms
of the number of alphabet letters correctly written
within 1 minute, presents a significant relationship
both in third and fourth grades only with the RAN
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digit test. Within the scope of spelling, handwri-
ting fluency shows a more important relationship
with fluency.

The relationships between the different tests
of rapid naming are moderate and range from a
minimum of .37 between the tests of shapes and
colours and digits in the fourth graders and a maxi-
mum of .66 between the tests of shapes and colours
and colours also in the fourth graders. In addition,
there is a clear superiority of the RAN digit test in
terms of the magnitude of the associations with
the different dimensions of reading and spelling
(e.g., digit test correlations with reading are mostly
superior t0.50, while colours test correlations with
reading are mostly inferior to .40).

Regression Analysis

To determine the effect of rapid naming on rea-
ding and spelling, several hierarchical regression
analyses were done. The dependent variables were
those related to accuracy and fluency in the reading
of words, pseudowords and text as well as those
related to accuracy and fluency in the spelling of
words. Therefore, none of the variables related
to the spelling of pseudowords was selected be-



®m  (ristina P. Albuquerque

cause these have revealed weak associations with
rapid naming.

To compare the influence of both RAN tests and
the RAS test, each was considered separately. They
entered the equation at step 1, or at step 2 or step
3 after controlling for other variables. The results
are shown in tables 3 and 4.

With regard to reading, table 3 shows that ra-
pid naming explains significant percentages of
the variance of any one of the reading dimensions
under analysis. Nonetheless, and within each of the
dimensions and the school grades, the percentages
related to fluency are always higher than those re-
lated to accuracy. When phonological awareness is

Table 3
Hierarchical regression analyses for reading
Word R*. Word R®. P'seudoword Pseudoword R™. Text R™ Text R®. Fluency
Accuracy Fluency R? Accuracy Fluency Accuracy
3" Grade
R? AR’ R? AR’ R? AR’ R? AR’ R? AR’ R? AR’
Step
1-PA S50%* 4% 4% 20%* 5% A1*
2- RN Digits SO#k08**  39%x  DS¥x 3QEE .04 Alxx 201%% 0 48%*  33¥*¥  4o¥* 35¥*
2-RN SCP S52%* .02 23%% 0 09%  42%x  08**  20%x (9%  36%*  21¥*  30%¥*  19%*
2- RN Colors S4xx 0 04%  20%x  ]5%*  36%* .02 30** 0 10%*  33%¥  18¥*  32%*% 2%
1- RN Digits 27** 36** Jd6%* 34%* A4x* A5H*
2-PA SO#Ek 3%k 30k .03 ¥ D2kk 4%k 0T7F 46%* .02 AG** .01
1-RN SCP .06 3% 5% 14%* 2TF* 23%*
2-PA S2%x 0 4e¥x 23%x  ([1F 0 42%x 0 27¥* 0 20¥%*  ([5%  36%*  .09*  30%*  .06*
1- RN Colors .02 2% .01 .08* Jd6** J9**
2-PA S4kk 5%k DpOxx 7Rk 3Rk 35k 3Qxx 22¥¥ 33wk [7RE 3Rk [3¥x
4" Grade
1-PA 38** A8** A8** 15%* .01 14%*
2- RN Digits A40** .01 J5%x 0 17*x 0 26%*  08%  33%x  I@%*  15%  14%*%  37kx 4x*
2-RN SCP ATHRE08%*  27%x Q9% 18%* .00 18** .03 .06 .05 24%% 1%
2- RN Colors Ao** 07%  26%*  09%  18** .00 21%* .06 .03 .02 30**  16**
1- RN Digits .09% 27* J6%* 27** 5% 33%*
2-PA A40** 0 31*x 0 35%x  08*%  26%*  10*  33*¥*  06* .15** .00 37** .04
1- RN SCP A1* A1* .01 .04 .05 3%
2-PA ATHRE O 4S5%E D7 1e*  I8%F 18**  18**  14%* 06 .01 24%% [1**
1- RN Colors .10%* A1 .00 .08* .03 19%*
2-PA A3*x 0 35%x 0 26%*  16*  18%*  18¥*  21¥*  13** 03 .00 30%*  1**

R. = Reading"RN SC = Rapid Naming Shapes and Colors
*p <.05 **p<.01
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Table 4
Hierarchical regression analyses for spelling
Word S.* Accuracy Word S* Fluency Word S.? Accuracy Word S.? Fluency
3" Grade 4" Grade
R? AR’ R? AR R? AR R? AR
Step
1- PA J15%* A1 20%* .08*
2- Handwriting 29%% 14%% 5%k 34 24%* .04 3% .05
3- RN Digits 33 .04 49% .04* 25%* .01 A7* .04
3-RN SC* 340k .05 STk .05% 28%* .04 20% .07*
3- RN Colors Sk .02 S2%% .07* 28%% .04 21%* .08*
1- Handwriting 23%* A4x* .00 .10*
2-PA 29%% .06* A6%* .02 24%* 24%* 3% .03
3- RN Digits 33wk .04 S0%* .04* 25%* .01 A7 .04
3-RN SC* 348k .05 STk .05% 28%% .04 21% .07*
3- RN Colors 31%* .02 S52%* .06%* 28%* .04 21%* .08%*
1- RN Digits 23k 32%* .02 2%
2-PA 28%* .05% 348k .02 20%* 18%* .16* .04
3- Handwriting 33k .05 S0%* 6% 25%% .05 A7 .01
1-RN SCP 13%* 18%* .05 10%*
2-PA 24%% A1 25%* .07* 23 8w A7 .07*
3- Handwriting 340k .09%* STk 26%* 28%* .05 21% .04
1- RN Colors .05 6% .06 .09*
2-PA 22%* A7%* 30%* 14%* 24%* 18%* 16%* .07*
3- Handwriting 31 .09* 52 22%% 28%* .04 21%* .05

* S= Spelling"RN SC = Rapid Naming Shapes and Colors
*p <.05 **p <.01

controlled for, the highest values occur in fluency in
text reading, in which the RAN digit test explains,
respectively, 35% and 24% of the variance in the
third and fourth graders. Equally important are the
values registered in the fluency of reading words
and pseudowords, highlighting, once again, those
related to the digit test. In addition, percentages
that are significant but lower than the previous
ones are found in the accuracy in reading words
and pseudowords. Except for minor exceptions, the
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predictive power of the RAN digit test supersedes
any of the other two tests of rapid naming. The
important role of phonological awareness regar-
ding accuracy in reading words and pseudowords
must also be underlined because it explains most
of the variance.

With regard to spelling, we notice that rapid
naming, after controlling for the influence of pho-
nological awareness and handwriting fluency, is a
predictor not of accuracy but of fluency. In fact, it
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explains small but significant percentages of va-
riance (between 4% and 8%), which appear to be
similar regardless of the rapid naming test. Regar-
ding spelling fluency, the important role played by
handwriting, particularly in the third grade, must
also be highlighted.

Discussion

This study contributes to the growth of the em-
pirical evidence on the influence of rapid naming
in learning to read and write European Portuguese,
demonstrating that this influence extends to norma-
lly achieving children in the third and fourth grades.

As far as reading is concerned, we emphasise
the role of rapid naming on accuracy and fluency in
reading words, pseudowords and a text, which is,
however, more important in terms of fluency than
accuracy. Moreover, within each of these dimen-
sions, the effect of rapid naming is greater on a text
than on words and pseudowords and especially on
fluency in reading a text. Regarding these data, we
start by highlighting the relevance of considering
different reading materials and different reading
dimensions because discrepancies in the current
empirical evidence might originate at this level.
In fact, there are several studies about rapid na-
ming and reading that focus on only one reading
dimension (e.g., Aratijo et al., 2010; Georgiou et
al., 2008; Nikolopoulos et al., 2006; Smythe et al.,
2008) or that use just one reading material, namely
words (e.g., Araujo et al., 2010; Georgiou et al.,
2008; Nikolopoulos et al., 2006; Protopapas et al.,
2013; Smythe et al., 2008; Ziegler et al., 2010).
However, reading words is distinct from reading
pseudowords, and reading single words without a
context is distinct from reading words in a textual
context. Specifically, reading isolated words or
pseudowords involves identification processes,
whereas reading a text involves an orchestration
of processes of identification and comprehension
(Jenkins, Fuchs, van den Broek, Espin, & Deno,
2003). On the other hand, it is consensual that

reading involves multiple dimensions (decoding,
fluency and comprehension), and therefore, the
analysis of the effect of any variable must address
this diversity.

In this context, the present study confirms the
predictive power of rapid naming regarding fluen-
cy in reading, measured in terms of accuracy and
speed (Babayigit & Stainthorp, 2011; Georgiou et
al., 2008, 2011; Papadopoulos et al., 2009; van den
Bos et al., 2002). As we have mentioned, equating
fluency in terms of accuracy and speed is inevitably
incomplete because it does not assess, in the case
of reading of a text, the prosody and flexibility of
the reading pace depending on the text complexity
(Kuhn et al., 2010). Nonetheless, equating fluen-
cy in terms of accuracy and speed, as done in this
study, better reflects its essence than only conside-
ring speed, as done in other studies (e.g., Di Filippo
et al., 2005; Ding et al., 2010; Moll et al., 2009;
Nikolopoulos et al., 2006; Ziegler et al., 2010).

The fact that the predictive power of rapid na-
ming is particularly important in terms of fluen-
cy may be the result of the multicomponent and
automatic nature of both; i.e., both involve the
simultaneous, rapid and effortless use of various
processes. Thus, fluency requires accuracy and
automaticity in sublexical and lexical processes,
whereas rapid naming requires the establishment
of automatic connections between linguistic and
perceptive processes (Norton & Wolf, 2012) and
therefore represents a microcosm of reading. In
addition, the particularly important role of rapid
naming in text reading fluency may be because the
rapid processing of serial visual stimuli has a closer
resemblance to the sequential and parallel proces-
sing of words inherent to the reading of a text. That
is, both involve a cascade processing or a simulta-
neous and parallel processing of multiple items in
such a way that an item is phonologically processed
while the previous item is articulated and the next
item is visually recognised (Protopapas et al., 2013).

Regarding spelling, there was also an associa-
tion and a specific influence of rapid naming in
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word spelling fluency. As it has been mentioned
regarding reading, these data reveal the importan-
ce of considering the dimensions of accuracy and
fluency in spelling, the latter being equated, simi-
larly to reading, in terms of accuracy and speed. In
fact, the analysis of rapid naming’s relationships
with writing have focused on spelling accuracy
(e.g., Babayigit & Stainthorp, 2011; Ding et al.,
2010; Georgiou et al., 2011; Savage et al., 2008),
ignoring spelling fluency and only occasionally
considering fluency in composition (Albuquer-
que, 2012; Babayigit & Stainthorp, 2010, 2011;
Yan et al., 2012). Therefore, this study adds to the
available empirical data that already indicated a
favourable influence of rapid naming on fluency
in composition (Albuquerque, 2012; Babayigit &
Stainthorp, 2011) with evidence related to spelling
fluency. Furthermore, the specific influence of ra-
pid naming was observed after controlling for the
effect of two important variables (phonological
awareness and handwriting) that have not been ad-
dressed simultaneously in previous research. Thus,
the results obtained are innovative both in terms of
spelling fluency, and of the variables controlled.

Similar to what was observed by Yan et al.
(2012), the rapid naming of digits reveals mode-
rate correlations with handwriting fluency in third
and fourth graders. However, the same is not true
with the rapid naming of colours and shapes and
colours, which have low correlations with hand-
writing fluency. This differential pattern of associa-
tions lies in the characteristics of each test because
rapid naming of digits is more automatic and less
demanding in terms of the language and cognitive
processes involved than either of the other two tests
(Narhi et al., 2005; Wiig et al., 2000). In turn, the
handwriting fluency also calls for the automaticity
of basic processes, especially as children progress
in schooling. Nevertheless, the fact that the co-
rrelations are moderate and restricted to the RAN
digit test refutes the possibility that rapid naming
assess only the automaticity with which tasks are
performed.
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Another alternative explanation of the role of
rapid naming indicates that it may be just a proces-
sing speed measure (Kail, Hall, & Caskey, 1999).
This explanation was developed for the link be-
tween rapid naming and reading, and proposed that
as information processing skills increase through
development so will reading ability. Thus, the rela-
tionship between rapid naming and reading would
be explained by the fact that both are influenced
by processing speed. Although some data indicated
that processing speed and rapid naming tasks were
correlated (Kail et al., 1999), other data showed
that the correlations were weak and non significant
(Di Filippo et al., 2005). Further, some studies
directly tested the processing speed explanation
of rapid naming and found that after controlling
processing speed, rapid naming still significantly
contributed to the prediction of reading ability (Cu-
tting & Denckla, 2001; Powell, Stainthorp, Stuart,
Garwood, & Quinlan, 2007; Vaessen & Blomert,
2010). The present study addresses speed by con-
sidering handwriting fluency, that is, speed is ad-
dressed as directly involved in writing. Therefore,
this study distinguishes itself from the studies just
mentioned, that focused on reading. Under these
circumstances, the predictive power of rapid na-
ming regarding spelling remained after the effect of
handwriting fluency was controlled for. This fact,
together with the demonstration that rapid naming
also explains variance in reading accuracy, is in-
consistent with the possibility that rapid naming is
a simple measure of processing speed.

Regarding the comparison of the RAN digit and
colour tests and the RAS test of shapes and colours,
the results obtained in this study emphasise that
these instruments do not entirely evaluate the same:
we refer to the moderate correlations between them
and the superiority of the digit test in terms of the
associations with handwriting fluency and reading.
This superiority may be rooted in the reasons sta-
ted above, especially the automatic nature of digit
naming. For example, in European Portuguese di-
gits have names with a smaller number of syllables
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(1 or 2) than colours (2, 3 or 4 syllables) or shapes
(3 or 4 syllables); therefore, in the case of digits,
it will be easy to establish associations between
visual symbols and their respective phonological
representations. Additionally, the automaticity of
the digit matching is more compatible with the
successive processing of stimuli inherent to an
accurate and fast decoding of words or a text in the
third and fourth grades of schooling (Protopapas
etal., 2013).

On the contrary, in spelling, there was no predo-
minance of the predictive power of one of the rapid
naming tests over others. In this regard, we must
also emphasise that the influence of rapid naming is
less important in the spelling than in the reading of
European Portuguese, as has been observed in other
languages (for example, English—Cardoso-Mar-
tins & Pennington, 2004; German—Lander] &
Wimmer, 2008; Moll et al., 2009; Dutch—Vaessen
etal., 2009; and Turkish—Babayigit & Stainthorp,
2010, 2011). This more modest influence of rapid
naming may be the effect of multiple factors, that
would also be involved in the more homogeneous
influence exerted by different tests of rapid naming.
Thus, first, learning to spell is very complex and
involves different cognitive, phonological, ortho-
graphic (or visual) and morphosyntactic processes.
Spelling acquisition also requires both reflective
and automatic processing (Berninger et al., 2006).
Therefore, there can be a less clear overlapping of
rapid naming with spelling than with reading. Se-
cond, spelling was assessed through the dictation
of words and pseudowords, that is to say, through
the production of graphemes that correspond to
phonemes and not through tasks of orthographic
choice, in which the child analyses words with
different spelling patterns and chooses one. And
rapid naming has proven to be more related to the
specific orthographic knowledge inherent in this la-
tter type of assessment (Sunseth & Bowers, 2002).
Third, learning to spell is influenced by the ortho-
graphic consistency of the language, which in the
case of European Portuguese, is more pronounced

in reading than in spelling; that is to say, it is more
difficult to learn to spell. Furthermore, learning to
spell tends to take place over a long period of time
(Berninger & Swanson, 1994), which implies that
automaticity may be more difficult to establish and
the role of rapid naming harder to circumscribe.

Given the above, it would be important to analy-
se the relationship between rapid naming and wri-
ting during the subsequent years of schooling and
to consider other tasks and dimensions of writing
with an emphasis on fluency in composition. There
is also aneed to adopt a broader temporal perspec-
tive for reading and to constitute a larger sample
than the one used in the present study.
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