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ABSTRACT

Purpose: The main objective of the present study was to examine the
contribution of rapid automatized naming (RAN) to reading rate and text
comprehension. We also analyzed whether the performance on a rapid
automatized naming task in the first year of schooling could be a predictor
of'the future skill in reading speed and text comprehension. Methods: Forty
protocols with phonological processing skills assessments were analyzed,
namely: rapid automatized naming, phonological awareness and phonological
working memory, as well as assessment of reading rate and comprehension,
carried out in 2008 and 2011, when children were respectively, in the 2nd
and 5th grades of Elementary School I. Results: For children in 2nd grade,
the RAN of objects was able to predict their performance in reading speed,
whereas for children in Sth grade, the performance of RAN of letters plays
such a role. In the 2nd grade, RAN contributes indirectly, through reading
speed, to the performance of children in reading comprehension. In the
5th grade, among the phonological processing skills, working memory
stands out for correlating significantly with reading comprehension. The
reading speed of the 2nd grade was able to predict the performance of the
reading speed in the 5th. grade. Conclusion: Such findings are important
for clinical and educational practice, reinforcing that RAN is an important
skill which contributes to reading rate which in turn, is important for
reading comprehension

Keywods: Reading; Reading Comprehension; Elementary School; Learning;
Language

, Ana Luiza Navas*

RESUMO

Objetivo: o objetivo principal do presente estudo foi examinar a contribui¢ao
da nomeacao automatizada rapida (NAR) para velocidade e compreensao
de leitura. Analisou-se, também, se o desempenho da tarefa de nomeagao
automatizada rapida em ano inicial da escolaridade poderia ser preditora
da habilidade ulterior em velocidade e compreensao de leitura textual.
Métodos: foram analisados 40 protocolos das avaliagdes das habilidades
do processamento fonologico, sendo elas: nomeagao automatizada rapida,
consciéncia fonologica e memoria de trabalho fonoldgica, assim como
avaliacdo da velocidade e compreensdo de leitura, realizadas em 2008 e
2011, quando as criangas cursavam, respectivamente, o 2° ¢ o 5° ano do
ensino fundamental I. Resultados: no 2° ano, a NAR de objetos foi capaz de
prever o desempenho em velocidade de leitura. Jd no 5° ano, a NAR de letras
assumiu tal papel. No 2° ano, a NAR contribuiu de forma indireta, por meio
da velocidade de leitura, para o desempenho das criangas em compreensao
leitora. Ja no 5° ano, dentre as habilidades do processamento fonoldgico,
a memoria de trabalho se destacou por se correlacionar significativamente
com a compreensao da leitura. A velocidade de leitura do 2° ano previu o
desempenho da velocidade de leitura no 5° ano. Conclusdo: Os achados
deste estudo se mostram importantes para a pratica clinica e educacional,
reforcando que a NAR apresenta importante contribui¢ao para a velocidade
de leitura e esta, por sua vez, ¢ importante para a compreensao de leitura.

Palavras-chave: Leitura; Compreensédo de Leitura; Ensino Fundamental;
Aprendizagem; Linguagem
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INTRODUCTION

Reading is an extremely important skill, especially in the
school environment, where learning occurs mostly through
language. Automatic word recognition is among the components
to achieve a skilled reading, allowing reading to develop
accurately and effortlessly with proper speed®.

In early reading development, word recognition occurs slowly.
As the child advances in education and acquires reading practice,
word recognition becomes faster and automatic, allowing for
cognitive resources to be directed to comprehension®.

Reading is a very complex activity that involves linguistic-
cognitive skills, particularly those related to the phonological
processing and fast coordination of visual processes that occur
during the decoding and automatic recognition of written
words®. A basic skill that has been strongly associated with
the ability of reading is rapid automatized naming (RAN),
defined over the years as the ability to name as fast as possible
visually presented familiar stimuli-». The RAN assesses the
lexical access speed by measuring the time that a child takes
to look at the visual stimulus, recognize them, and access the
meaning in the long-term memory".

During the tasks of RAN, the participant must name as fast
and more correctly as possible a sequence of familiar visual
stimuli of different types. The classic test of RAN® consists
of the following subtests: objects, colors, numbers, and letters.
Each subtest is arranged in a flashcard with five different
stimuli randomly placed in ten lines. The naming must start
from the left to the right, from the top to the bottom, similar
to the direction of the reading process in Western alphabetic
languages. Therefore, just as it occurs in reading, the visual
stimulus must be identified, the phonological representation
accessed, the meaning in the semantic network recognized, and
the phonetic processing for the oral articulation of the word
accessed®. Thus, it can be said that rapid automatized naming
and reading are related since both demand serial processing of
visual information and oral production of specific names that
require to access phonological representations®.

Van den Bos et al.”” examined the relationship of naming
speed with reading over the years by analyzing the performance
of Dutch children from 8 years old until adulthood concerning
tasks of RAN (objects, colors, numbers, and letters) and reading
of words. They found a correlation between the naming of
numbers and letters and reading over the years until adulthood.
However, the correlation between the naming of objects and
colors with reading decreased over time. In addition, they
confirmed that the word reading speed increases with age, as
well as the automatic naming speed. The authors also highlight
that the relationship between reading and naming over the years
occurs as a function of the naming of alphanumeric stimuli
(letters and numbers) and not non-alphanumeric stimuli (objects
and colors)?.

In addition to the time of reading experience, reading
performance may vary according to the spelling consistency®.
Thus, it is interesting to learn whether the relationship between
RAN and reading also influences the language consistency
involved in the child’s learning how to read.

The different spellings of the alphabetic base can be generally
classified as transparent or opaque, according to the regularity
of graphophonemic correspondences. A spelling is considered
transparent when there is a consistent and regular mapping
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between phonemes and graphemes, such as in Spanish, Greek,
and German, among other languages. In contrast, spelling can be
considered opaque due to inconsistent mapping in the relationship
between phonemes and graphemes, that is, the same phoneme
can be represented by different graphemes and vice-versa. Thus,
many irregularities are found in the spelling of words from the
viewpoint of the phoneme-grapheme correspondence. French,
Danish, and English, among other languages, are examples of
opaque spellings®. Brazilian Portuguese, in turn, is considered
arelatively transparent language due to the consistency of most
graphophone correspondences.

The relationship between RAN and reading speed has been
discussed in the literature considering the spelling particularities
of the language®. Thus, in a transparent orthography, children
reach reading accuracy in early education®! ) and reading
speed becomes an important measure to distinguish skilled
from unskilled readers"). Therefore, RAN stands out as a strong
predictor of reading speed throughout education, being more
relevant than the other skills of phonological processing, like
phonological awareness, for example!?.

In contrast, in orthographies considered opaque or
inconsistent, the relationship between grapheme and phoneme
is not so consistent implying greater difficulties for beginner
readers®. Therefore, children exposed to opaque orthographies
seem to need further reading experience to acquire effects of
accuracy and speed®. In addition, the contribution of skills
of phonological processing occurs in different proportions?.
Generally, phonological awareness is an important skill in early
reading acquisition. However, when children start to decode
words accurately, the relationship between RAN and reading
speed becomes stronger!--12,

Empirical evidence suggests that the RAN predicts the
development of reading speed both in transparent and opaque
orthographies, even when other skills of phonological processing,
such as phonological awareness and phonological working
memory, are inserted in the study®!319,

As for studies conducted in Brazil, Alves et al.'> highlight
that the RAN of objects, letters, and numbers is correlated
to oral reading speed in children with reading and writing
difficulties. Mousinho et al.!® found similar results regarding
children without reading or writing difficulties'® by analyzing
the performance of 45 children in the 2™ grade concerning tasks
of RAN (objects, colors, numbers, and letters), phonological
awareness, phonological working memory, in addition to the
reading of words (accuracy) and text (speed) and reading
comprehension. They found a significant correlation between
the non-alphanumeric RAN (objects and colors), alphanumeric
RAN (numbers and letters), awareness of words, rhymes, and
syllabic awareness and text reading speed.

Therefore, our main goal was to analyze the contribution of
the RAN to reading speed and comprehension according to the
children’s education concerning the Brazilian Portuguese. In
particular, we investigated whether the RAN directly contributes
to reading comprehension or if such a relationship is mediated
by reading speed.

We analyzed the children’s performance in two moments of
elementary school aiming to understand whether the relationship
between RAN and reading speed and comprehension changes
according to the gain in reading proficiency throughout education.
We also analyzed whether the performance of rapid automatized
naming in the early grades of education is a predictor of later
skills of speed and comprehension of text reading.
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Along with phonological awareness and phonological working
memory, the task of rapid automatized naming composed the
phonological processing!'?. Thus, to better assess the independent
contribution of the RAN to reading in Brazilian Portuguese, it
is worth considering its influence on the role attributed to other
phonological processing skills.

METHODS

This study was carried out based on the analysis of documents
available in the research project “Longitudinal monitoring of
linguistic development in students from the CAp UFRJ: acting
on the prevention and therapy of language disorders”, approved
by the Research Ethics Committee of the Neurology Institute
Deolindo Couto — INDC/UFRJ, protocol 003/07. The project
consisted of a yearly monitoring assessment of the development
of reading skills and phonological processing of schoolchildren
throughout elementary school. Schoolchildren with learning
disorders could choose whether or not to participate in the
intervention programs carried out in the outpatient clinic for
reading and writing disorders of the speech therapy course at
the university.

Selection of protocols for analysis

We analyzed 40 protocols after assessing the skills of the
phonological processing and reading performed with the children
during 2008 and 2011, when they attended, respectively, the
2" and 5% grades of the first cycle of elementary school at the
same reference school of federal education in Rio de Janeiro,
since alphabetization, thereby with the same pedagogical
proposal. We excluded from the research protocols children
who presented complaints of learning difficulties or diagnosis of
developmental disorders. Therefore, in both the school years the
same 40 children were assessed, with a mean age of 7 years and
7 months in the 2™ grade (standard deviation (DP) = 4 months)
and 10 years and 7 months in the 5" grade (DP = 4 months).

Choosing these specific levels of education allows for
comparing the children’s performance in the early years of
formal reading acquisition and at the end of the first cycle of
elementary school when they are more experienced readers.
All parents signed an Informed Consent Form (ICF) agreeing
to voluntarily participate in the research, protocol 003/07. The
assessments were conducted individually by speech therapists
and/or speech therapy undergraduates at the beginning of each
school year during school hours.

Tasks selected from the protocols for analysis

Reading tasks

Oral reading speed

The schoolchildren were assessed concerning their reading
skills based on narrative texts compatible with their education
level. We asked the children to read the selected text aloud and
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the reading was timed. Reading speed was assessed based on
the number of words read per minute (WPM). The selected
texts contained 196 words!? and 413 words, for the 2™ and
5™ grades, respectively'®.

Oral reading comprehension

We used the same narrative texts as in the assessment of reading
speed. Narrative texts were chosen because they are more frequent
during childhood and the knowledge of their structure improves
in the early school years. Following a single reading performed
orally by the child — with a specific text to each school grade —,
the tester proposed five questions referent to the comprehension
of the text read. All questions were literal and had been formulated
from explicit information in the text. The children answered the
questions orally. The proportion of hits for the questions was
calculated according to the children’s education level.

Rapid automatized naming

We applied the subtests of objects (umbrella, comb, watch,
scissors, and key) and letters (p, d, o, a, s) from the test of rapid
automatized naming'”. The stimuli in each of the subtests
alternated forming ten sequential lines, with five stimuli in
each line. Before the application, we verified whether the
schoolchildren recognized each of the stimuli. Subsequently,
the child was instructed to name the stimuli in sequence as
fast as possible. The test was timed, and the total time of task
execution was measured in seconds.

Phonological awareness

We applied the protocol elaborated by Cielo®” by assessing
the skills referent to phonological awareness regarding syllable,
phoneme, and recognition of rhymes levels. The protocol of
phonological awareness involved 12 tasks. Six tasks were presented
on syllable level assessing similarity, synthesis, segmentation,
and syllable transposition. The phoneme level involved five
tasks: subtraction, identification, synthesis, segmentation, and
transposition of phonemes. The recognition of rthymes was
composed of only one task. The children’s performance was
assessed as a function of the proportion of correct answers in
the set of tasks from the protocol.

Phonological working memory

The task assesses the storage in the phonological loop of
working memory and consists of the repetition of pseudowords®".
It is worth highlighting that the children were aware of repeating
words that did not exist. The goal was to observe how many
sound units the child could temporarily store from a sequence
of speech sounds without semantic support. The task starts
with monosyllables pseudowords (example: lum) and gradually
increases to pseudowords containing six syllables (example:
chedizatocaro). Each extension of pseudowords contains five
items, for a total of 30 items. The child must repeat the same
pattern provided by the evaluator. The child’s score was counted
by the proportion of hits in the task.



RESULTS

As for the performance of the children in the 2™ and 5®
grades for reading speed and comprehension — for the different
skills of phonological processing —, a significant difference was
found between the performance of the 2" and 5™ grades for
the RAN objects and RAN letters. We also found a significant
correlation between the RAN objects in the 2™ grade and RAN
objects in the 5" grade (r=,58, p<,01). However, there was no
significant correlation between the RAN letters in the 2" grade
and RAN letters in the 5" grade (1=,28, p=,08) (Table 1).

As for the reading skills, there was also a significant
difference between the performance in the 2™ and 5" grades
for reading speed, however, the same was not true for reading
comprehension (Table 1). Reading speed and comprehension
significantly correlated in the 2nd grade (r=,46, p<,01) but not
in the 5th grade (r=,06, p=,72).

An analysis of the contribution of reading skills in the 2™
grade to the posterior performance in the 5% grade revealed that
by controlling the age of the children, the reading speed in the
2" orade correlated to the reading speed in the 5 grade (r=,70,
p<,01) but not to comprehension in the 5" grade (r=,11, p=,51).
In addition, there was no significance in the correlation between
reading comprehension in the 2nd and 5th grades (r=,25, p=,13).

Contribution of the rapid automatized naming to
reading

The contribution of the RAN to speed and comprehension
of text reading, just as phonological awareness and working
memory, was verified according to the education level by using
partial correlation controlling the age of the children (Table 2).
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In the 2™ grade, the RAN objects, RAN of letters, and
phonological awareness were significantly correlated to
speed and reading comprehension. There was no significant
correlation between working memory and the children’s
reading performance.

In the 5" grade, only the RAN objects and RAN letters
presented a significant correlation with reading speed, while
reading comprehension had a significant correlation only
with phonological working memory. None of the other skills
presented a significant correlation with reading comprehension
in the 5 grade.

Finally, we analyzed the contribution of the linguistic-
cognitive skills assessed in the 2™ grade, particularly for
the RAN objects and RAN letters, to the children’s reading
performance in the 5" grade. By controlling the children’s age,
the RAN objects, RAN letters, and phonological awareness in
the 2" grade were significantly correlated to reading speed in
the 5™ grade. There was no significant correlation of any of the
skills of phonological processing assessed in the 2" grade with
reading comprehension in the 5" grade (Table 3).

Optimum predictors for reading speed and
comprehension

The analysis of multiple regression through the backward
method was aimed at analyzing whether the tasks of RAN could
significantly and independently contribute to explaining the
variability found in reading, according to the children’s education
level. We performed two analyses of multiple regression for the
2nd grade. One targeted reading speed based on the factors of
age, RAN of objects, RAN of letters, and phonological awareness
and the other focused on reading comprehension based on the

Table 1. Reading performance and skills of the phonological processing according to the education level

2nd grade 5th grade
(n=40) (n=40) 1(39) p-Value
Standard Standard
Mean gy Mean Ay

deviation deviation
Oral Reading Speed 57.75 32.87 126.95 30.63 15.745 <.01
Reading Comprehension 0.77 0.28 0.8 0.23 0.591 0.56
RAN Object 69.45 16.99 46.05 8.67 10.637 <.01
RAN Letter 36.5 9.22 22.26 3.63 9.98 <.01
Phonological Awareness 0.76 0.14 0.95 0.05 9.755 <.01
Working Memory 0.82 0.18 0.85 0.12 1.198 0.24

Note: t = computed value of t-test; oral reading speed calculated based on the number of words read in one minute; all other skills were

measured by the mean proportion of hits in the task

Subtitle: n = number of students; < = lower; RAN = rapid automatized naming, measured in seconds

Table 2. Correlation between reading and skills of phonological processing according to education level

2nd grade 5th grade
Speed Comprehension Speed Comprehension
Oral Reading Speed 1 0.46** 1 0.06
RAN objects -57** -.48** -.35* 0.04
RAN letters -.55** -.36* - A7 -0.19
Phonological Awareness .35* 155 0.15 0.26
Working Memory 0.06 0.22 0.28 .63™*

Note: *p <.05; ** ; p <.01
Subtitle: RAN = rapid automatized naming
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factors of age, RAN of objects, RAN of letters, phonological
awareness, and reading speed (Table 4).

The result of the analysis of regression for reading speed
indicated that only the RAN objects were considered a significant
predictor of reading speed in the 2" grade, explaining 32%
of the variability in the children’s performance. For reading
comprehension in the second analysis, the regression result
suggested phonological awareness and reading speed as
significant predictors, explaining 36% of the variability in the
children’s performance. The standardized coefficient of the
analyses of regression allowed for proceeding with the analysis
of pathways for the relationship between RAN objects and
reading comprehension, mediated by reading speed in the 2"
grade (Figure 1).

As for the 5" grade, we performed an analysis of multiple
regression only for reading speed since for reading comprehension,
only the working memory showed a significant correlation. The
analysis of multiple regression through the backward method for
reading speed in the 5" grade was based on the factors of age,
RAN objects in the 5" grade, and RAN letters in the 5™ grade.
RAN letters proved to be the best predictor of reading speed
for children in the 5" grade, explaining 21% of performance
variability (Table 5).

We performed an analysis of multiple regression to verify
which of the skills assessed in the 2" grade would be predictors

Table 3. Correlation between skills of phonological processing for the
2" grade and reading for the 5" grade

Reading Skills for the 5™ grade

Phonological Processing Speed Comprehension
2nd grade

RAN objects -.56** 0.06

RAN letters -.40™ -0.11
Phonological Awareness .35* 0.16
Working Memory 0.02 0.13

Note: *p <, 05; ** p <, 01
Subtitle: RAN = rapid automatized naming

of reading speed in the 5 grade based on the following factors:
the age of the children in the 5" grade, RAN objects, RAN letters,
phonological awareness, and reading speed. The result of the
regression indicated that the age of the children in the 5% grade
and reading speed in the 2™ grade were the best predictors for
reading speed in the 5" grade (Table 5), explaining approximately
50% of the children’s performance variability.

DISCUSSION

This research analyzed the contribution of the RAN to
reading speed and comprehension throughout education
seeking to learn whether it was a predictor of the children’s
later skills in reading speed and comprehension during the
early education years. We investigated whether there is a direct
contribution between RAN and reading comprehension or if
such a relationship is mediated by reading speed. For such a
purpose, the independent contribution of the RAN was analyzed
considering the role of the other related skills of phonological
processing, both to reading speed and comprehension, namely:
phonological awareness and phonological working memory.

® Phonalogical
-0.43= o Awareness
r 0.42™
G Reading
« | Comprehension
0.35%
T
0.34*
RAN N
Objects ) | Reading
Speed
-0.58*

Figure 1. Path Diagram for Reading Comprehension in Grade 2
Note: * p <. 05; ** p <. 01
Subtitle: RAN = rapid automatized naming

Table 4. Predictor skills of reading performance for children in the 2" grade

SE B B t p-Value
Reading speed (R? ...« = 32; (F (1.39) = 19.32, p<.01)
RAN of objects -1.12 .255 -0.58 -4.39 <.01
Reading comprehension (R? _, ., = 36; F(2.39) = 11.83, p<.01)
Phonological awareness .266 0.42 3.08 .004
Reading speed .001 0.34 2.45 .019

Note: R? adjusted coefficient of determination

adjusted =

Subtitle: F = computed value from the Analysis of Variance; B = non-standardized coefficient; SE B = standard error of B; § = standardized coefficient; t = computed

value from t test; RAN = rapid automatized naming

Table 5. Predictor skills of reading performance of children in the 5" grade

SE B B t P-Value
Reading speed (R? _,..q =-210; (F (1.39) = 11.34, p=.002)
RAN letters in the 5" grade -4.043 1.201 -0.48 -3.36 0.002
Reading speed (R? ..., =-498; F (2.39) = 20.35, p<.01)
Age of the children in the 5" grade -3.134 0.947 0.38 3.3 0.002
Reading speed in the 2" grade 0.636 0.107 0.68 5.93 <0.01

Note: R? adjusted coefficient of determination

adjusted =

Subtitle: F = computed value from the Analysis of Variance; B = non-standardized coefficient; SE B = Standard error of B; § = standardized coefficient; t = computed

value from t test
Caption: RAN = rapid automatized naming
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The results found herein revealed that for the children in
the 2" grade of elementary school, the performance in RAN
letters, RAN objects, and phonological awareness presented a
significant correlation with reading speed. Thus, the faster the
stimulus is named in the RAN task and the greater the ability
to manipulate speech sounds, and the higher the reading speed
in the 2" grade. It could be said that, initially, a faster reading
demands analyses and operations with the phonological
information contained in the words, as well as the speed at
which the phonological representations are accessed.

The analysis of regression pointed out the RAN objects
as the skill that best predicts reading speed in the 2™ grade.
We could assume that in the early reading experience, naming
fast objects, that is, fast activation of semantic representation
in the lexicon, favors reading speed. The automatic naming of
objects requires identifying the visual stimulus, recognizing the
meaning in the semantic network, and accessing the phonological
representation for the planning of word oral articulation®. It
could be discussed that the RAN objects demand conceptual
processing beyond the phonological representations®®?. Thus,
the information established in the children’s semantic network
seems to facilitate word recognition, making the reading faster.

There is evidence that the RAN objects activate the
same neural circuits responsible for the visual recognition of
words®?Y, Cummine et al.?¥ used functional neuroimage and
found that during the naming of objects, the processing of the
ventral-lexical stream is activated. It consists of a system of
automatic word recognition, including the lateral and medial
occipital regions, inferior and middle temporal gyri, anterior
portion of superior temporal gyrus, angular gyrus, and anterior
region of inferior frontal gyrus. These regions are activated both
during the naming of objects and during reading, reinforcing
the relationship between RAN and reading through the lexical
route in the early years of learning.

Even as education advances, RAN continues to relate to
reading speed®-*. Our results suggest that when schoolchildren
presented reading greater experience, in the 5" grade, the
RAN, both of letters and objects, maintained a significant
correlation with reading speed. Therefore, the speed of access to
phonological information remained correlated to faster reading.
In the 5" grade, rapid naming maintained its predictive ability,
however, the stimulus changed, and the RAN letters became
the best predictor of reading speed.

Such findings can be explained by the hypothesis that
both during reading and the naming of letters, very similar
neural circuits are activated related to the processing of the
ventral-lexical and dorsal-sublexical streams, as suggested
by Cummine et al.®». As mentioned, the processing of the
ventral-lexical stream® — also activated during the naming
of objects — is related to word recognition and, therefore, to a
lexical route of reading. In turn, the processing of the stream
dorsal-sublexical® is involved in the integration of spelling
characteristics and phonological representations of words, which
includes regions like the posterior portion of the superior temporal
gyrus, the supramarginal gyrus, and inferior parietal lobe, and
the superior and inferior frontal gyri®?. It could be inferred that
the naming of letters as the best predictor of reading speed in
the 5 grade is related to the greater reading automatization,
activating the phonological and spelling processes that allow
for fast reading, both of words and pseudowords®. Therefore,
the reader acquires reading proficiency by using resources
through lexical and phonological routes, thus reinforcing the
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longitudinal relationship between skills of RAN and reading
speed since both are involved in the common neural circuits®.

When examining the predictive role of the linguistic-cognitive
skills of children in the 2™ grade for reading speed in the 5%
grade, we found that the performance in reading speed was able
to predict the reading speed performance in later years when
children were in early education. Therefore, the children who
initially presented greater reading speed tend to read with greater
fluency throughout education. As the children decodify faster,
they can read faster, thus tending to read more. With such an
increase in the reading experience, they familiarize themselves
with the visual form of words read more frequently, establishing
thus a mental dictionary. Thereby, they start to visually recognize
the most frequent words without needing the graphophonemic
conversion, allowing for increasingly faster visual recognition
of words as the education advances®”.

In this study, as it was performed with reading speed, we
carried out an analysis of multiple regression to find whether
the RAN predicted the performance of schoolchildren in reading
comprehension. In the early learning process, when children
were in the 2™ grade, the skills of phonological awareness and
reading speed contributed as the best predictors of reading
comprehension, in which phonological awareness explained
the variability of results much more than the RAN.

The skill of phonological analysis is relevant for reading
comprehension due to its influence on decoding®. Thus, we
could assume that in the early reading experience, comprehension
depends more on the accuracy skill than reading speed. Since
the reading speed acquired by the child also predicts the
comprehension performance and the RAN is the best predictor
of reading speed, we conclude that the RAN indirectly influences
reading comprehension in the 2° grade.

Karadag et al.?” found a similar result when examining
Turkish children in the 2™ grade. The RAN had a predictive
effect on reading speed, which, in turn, had a predictive effect
on reading comprehension. In their study, as well as herein,
reading speed had a mediator role in the relationship between
RAN and reading comprehension. Thereby, we understand
that the relationship between RAN and reading comprehension
occurs through reading speed®.

In the 5" grade, only phonological working memory maintained
a significant correlation with reading comprehension. Thereby,
the children with a greater ability of phonological storage were
those who understood the text better. It is considered that as
the child advances in education, the texts become longer,
therefore, working memory is increasingly required to integrate
the several parts of the text to establish comprehension®.
During reading, the child temporarily stores the meaning of
the sentence in the working memory while continuing to read
and integrates the meaning of what has just been read with the
following sentence®. Therefore, by reading a text, the child
maintains the information selected as more important and, as
the reading continues, the child also relates such information
to those existing in the long-term memory, their knowledge
of the world®®. In addition, we observed that in the 5* grade,
reading became more automatic, with the required intonation,
allowing that cognitive resources, previously presented for basic
reading skills, were redirected to reading comprehension and
construction of meanings®®.

When investigating the relationship between RAN and reading
skills, it is important to examine the limitations of this study.
Therefore, further studies should consider them in their design.

Audiol Commun Res. 2022;27:¢2641



Rapid automatized naming and reading

If we consider, initially, that the reading comprehension was
performed only with literal answers, which did not allow us to
find a significant difference in the performance of schoolchildren
in the 2™ and 5" years. Inferential answers should also be
considered. Given the complexity of reading, it is important
to use other comprehension measures not of offline nature,
as in the case of questions and answers. The Cloze test, for
example, due to its contextual nature and online assessment of
comprehension, can be an interesting instrument to be included
in the investigation.

Further studies should also focus on the RAN assessment.
Herein, we used only the classic version of the task, however,
other versions of the test of rapid naming also deserve attention.

CONCLUSION

The performance in RAN tasks can predict reading speed
throughout elementary school. In the initial years, the RAN
objects seem to maintain a strong relationship with reading
speed, showing that the information established in the child’s
semantic network facilitates reading. In turn, when reading
is more automatic, by the end of the first cycle of elementary
school, the performance in RAN letters has a greater influence
on reading speed.

Such findings are relevant for the clinical and educational
practice since the knowledge of the RAN and other skills of
phonological processing favor the planning of intervention
strategies that benefit reading speed and comprehension for
typical readers and those with reading difficulties since early
education. Similar practices targeted at lexical access may
become valuable learning strategies. In addition to their easy
application, using RAN tasks in speech therapy and educational
assessments can help identify difficulties found in the process
of learning how to read, particularly in the early school years.
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