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ABSTRACT

Purpose: to present a digital version of the Rapid Automatized Naming (RAN) test,
designed to be used as an auxiliary tool for early detection of reading problems in
children.

Methods: the application was designed to provide resources, such as: a) registration;
b) information security with the online authentication system - individuals are only
seen by the person who registered them and, c) history of the results. In order to know
the impressions of speech therapists and professionals of children’s education area
about this digital version of RAN test, a public opinion survey was conducted with
unidentified participants by Google Forms.

Results: the application has an automatic speech recognition and allows registering
and accessing the history of the application, including statistical evaluation of the
results. The application features a responsive interface that adapts to the dimensions
of the mobile device with soft colors, and offers a variety of text font options. The
images of the objects of the digital version were elaborated by a designer.

Conclusion: the application presents itself as a useful digital tool that assists
professionals to evaluate, early, children with reading difficulties, highlighting the
following elements: exclusive and appropriate images to children’s universe and the
function of storing the results of users tested.
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INTRODUCTION

Reading involves a variety of processes that begin
with the visual identification of letters and go as far as
understanding the content and context of the written
word"®. The reading activity is a complex process,
and children who present learning disorders, such as
dyslexia, are the ones that suffer the most to fit in the
school environment'?,

Dyslexia is a learning disorder of neurological
origin characterized by difficulties with fluency and
word recognition in reading, as well as problems with
decoding and spelling skills®”. As a specific learning
disorder, it affects the recognition of words in reading,
spelling and writing resulting from a deficit in phono-
logical processing'.

In several national and international studies,
perceptual, linguistic and cognitive processes involved
in reading has been highlighted®'2. Researchers have
been investigating assessment procedures to verify the
use of skills such as phonological awareness, working
memory and rapid naming in populations of proficient
readers or with alterations in the learning process in
reading'"®'*, One of the most studied phonological
processing skills has been the rapid naming™. The
naming speed of stimuli is closely related to the speed
of access to short-term memory and to phonological
naming, which directly influence the development of
reading and writing®1.

It is known that children with dyslexia, for the most
part, exhibit poor performance in schools’ activities,
as well as psychoemotional and behavioral problems,
such as low self-esteem'. In terms of learning,
therefore, dyslexia can have an impact on school
performance, with all the resulting consequences, and
may even lead to dropping out of school. Reading
slowly may indicate a deficit in the acquisition of phono-
logical skills and low functioning short-term or opera-
tional memory, which makes it difficult to understand
the text, since the reader’s attention is focused only
on the decoding of words, and not the processing of
information?. Schoolchildren with dyslexia have phono-
logical deficits that make their reading less automatic,
slower, requiring more and more effort’.

The need to diagnose dyslexia early is thus evident
in order to, once identified, have an intervention suffi-
ciently capable of minimizing the symptoms faced
by the child. Early detection can be done by means
of tests used as predictors of reading'”. An example
of such methods, discussed in the present work, is
the Rapid Automatized Naming (RAN)'®. The RAN

Rev. CEFAC. 2019;21(1):e2518 | doi: 10.1590/1982-0216/20192112518

test measures the speed in the sequential naming of
stimuli, that is, the speed at which the child sequen-
tially names symbols (colors, letters, digits, or objects)
distributed randomly, traditionally on a card or sheet of
paper. The performance in the test is then compared to
standardized values according to the child’s age and
educational level, values collected from the application
of the aforementioned test in groups of children without
any difficulties with reading.

With the improvement and widespread use of infor-
mation and communication technologies (ICTs), in
particular of smartphones and tablets, in the rehabili-
tation of individuals with language and/or learning diffi-
culties'®?', it is natural that tasks previously performed
with the use of resources such as paper and pen be
replaced by applications aimed at mobile devices,
thus, simplifying the accomplishment of the tasks in
question.

The main objective of this work is to present the
construction of a digital version of the RAN test for the
Android platform to be used as a simple, modern and
easy-to-use auxiliary tool for professionals involved in
the area of children’s learning, among them, speech
therapists, and pedagogues. The work also aims to
apply a public opinion survey to know the impressions
of speech therapists and education professionals about
the digital version of the RAN test.

METHODS

This study contemplates the development of an
application. This digital version of the RAN test was
evaluated through a public opinion survey with uniden-
tified participants. Therefore, it was not necessary to
submit it to the Research Ethics Committee.

The application was produced for the Android
platform  using the Integrated Development
Environment (IDE) Android Studio with the Software
Development Kit (SDK) in version 25. The application
was developed based on standards widely used in the
area of software development such as Gang of Four
(GOF)22 design standards, as well as best practices for
the development of mobile applications in general, such
as the reuse of visual components and the encryption
of sensitive data (e.g. audio recorded in the test).

The choice of platform is due to the fact that it is
constituted 85% of the smartphones present in the
market®® and 68% of tablets®, combining low cost to
more and more accessible devices.

Services such as Firebase and Google Speech -
Application Programming Interface (APl) were used



to offer a form of follow-up of the profile by the profes-
sional examiner, as well as to enable the automatic
recognition of words (speech recognition) from the
recorded audio in the RAN test. In-app tests were
conducted with Asus Zen-fone 2 and Samsung Galaxy
S4 handsets, containing Android 5 (Lollipop) and 6
(Marshmallow) versions respectively. The application
uses appropriate usability standards, adapting the
layout components according to different screen sizes
of the user’s smartphone. In addition, the application
has been developed with state-of-the-art technologies
such as Firebase, which provides a fast response time
during use, for example, when loading profiles of users
who have already used the application.

The database used is maintained in the cloud
using the infrastructure provided by Google through
Firebase. The platform was chosen because it enables
the storage and synchronization of data between users
and devices in real time with NoSQL database hosted
in the cloud. Data is synced across all connected
devices and remains available if the application goes
offline, providing a better user experience.

The application features a responsive interface that
adapts to mobile device dimensions, soft colors and
the following textual font options: Arial, Calibri, Times
New Roman and OpenDyslexic?.

The stimuli presented in the color, number, and
letter categories are the same as in the printed version
of Denckla and Rudel (1976), except the category
objects. The images of the objects presented in this
digital version of the RAN test were elaborated by a
designer and had their use in the application duly
authorized. Some objects used in the application differ
from those available in the traditional version of RAN,
and are images created in the universe of children: dog,
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ball, doll, pan and scissors, which ensures familiarity for
children without compromising the test.

The application was designed to provide resources
to the professional examiner, such as: a) register of
individuals to be tested, including name, age, schooling
and gender, as well as information of the person in
charge; b) information security of the information to
the examiner with the use of an online authentication
system - each individual is only visualized by the
person who registered them, in this case, the profes-
sional examiner; c¢) history of results (such as total
time of naming, time of naming by stimulus, number
of correct answers, number of errors) of the individual
tested, offering the examiner the chance to revisit the
tests performed. The application also has an automatic
speech recognition and allows registration and access
to the application history of the test, including statistical
evaluation of results obtained.

From a previous study on applications aimed at
dyslexic children®28, a graphical interface was elabo-
rated with elements such as: soft colors by means
of shades of blue, text font for children with dyslexia
and dimensions suitable for buttons and textual fields
on the screen. Dyslexic children perform better when
submitted to blue filters and softer contrasts®.

RESULTS

The application has a login screen for the profes-
sional examiner, who can create an account if it is the
first access, informing name, email and password. The
application allows one to request recovery and reset
the password. The graphical interface of the application
was elaborated from a blue color palette for menus and
base buttons, as shown in the screen for choosing the
variation of the RAN test, shown in Figure 1.
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Figure 1. Menu options for the test to be performed

The initial authentication stream is the entry point
of the application. The soft colors, using a palette of
colors in blue, follow the premise of making the appli-
cation a pleasant experience, not only for the target
public of dyslexic children, but also for children without
suspected dyslexia, to evaluate other reading problems
such as difficulties in the literacy process.

Once logged in, the application displays a list of
users previously registered by the examiner, who
can create, edit, or remove a user. The user creation
form includes mandatory fields such as name, age,
schooling, and gender, in addition to the data of the
person responsible for the child.

The digital version of the test can be started by
selecting any user in the list and accessing the user edit
screen (Figure 2) by entering the “start test” button.
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Figure 2. User edit screen

Once the test option is selected, the stimuli to be
named by the child are presented. Figures 3, 4, 5 and 6
present, respectively, variations of colors, digits, letters
and objects.
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Figure 3. Test screen (colors
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Figure 4. Test screen (digits)
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Figure 5. Test screen (letters)
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The user can choose the letter font to be used

by clicking on the upper right corner of the screen
(Figure 7).
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Figure 6. Test screen (objects)
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Figure 7. Font selection screen

In any variation of the test, pressing the “start”
button starts the test. The naming of the stimuli by the
child is captured. The use of voice recognition allows
one to count the number of hits and errors, which are
displayed on the results screen (Figure 8).
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Numero de estimulos: 50
Numero de Acertos: 49

Numero de Erros: 1

Figure 8. Consolidated results screen
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In addition to the option of the consolidated result,
the named stimuli are presented with the indication of
hits (indicated with M) and errors (indicated with !). The
professional examiner able to listen the recorded audio
and, therefore, to follow the activity of naming done by
the child (Figure 9).
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Figure 9. Named stimuli result screen (colors)

The history of the tests performed can be seen by
the examiner, allowing him to dispense with the use of
cards, in the form of paper. The examiner can therefore
monitor the progress of the child.

DISCUSSION

The RAN test is traditional and widely used in
studies involving difficulties in reading in children with
and without dyslexia®®%. Literature evidences that the
slowness in the tasks of the RAN of individuals with
dyslexia stems from the fact that when attention and
visual recognition need to be coordinated, to then
recover a phonological memory (it may be a sound
associated with a letter), a strong decrease in the
execution speed of tasks occurs. It is precisely the
integration between attention and visual recognition
and phonological recovery that becomes significantly
slow in many children with reading difficulties®=.

The traditional RAN test tasks have been described
in the literature using different terms such as rapid serial
naming, fast naming, and naming speed. Essentially,
a task is categorized as quick-naming if it involves
naming familiar stimuli, presented from left to right, in
random order, counting the time for naming the stimuli.

In some tasks, the number of hits and errors is also
counted for the purpose of qualitative observations
regarding the reading fluency of the individual being
tested, but the main variable is the time for naming the
stimuli'”.
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The test has four variations: colors, letters, digits,
and objects'. In any of the variations, the child is asked
to name, as quickly as possible, 50 visual stimuli on a
card or sheet of paper, arranged in five lines containing
ten stimuli each, which are randomly presented. The
randomness of the distribution of stimuli attends to the
condition that no stimulus can be succeeded by itself.
The purpose of the test is to name the stimuli one by
one as quickly and accurately as possible.

The set of stimuli presented in the sheet or carton is
traditionally represented by:

a) Colors: red, yellow, green, blue, and black.
b) Letters: “a”, “d!i, “O”, (ls!!1 ar]d “p!!.

C) Digits: 552!!, “4!!1 “6!!1 “7!!, and 559”-
d) Objects: umbrella, scissors, comb, watch, and
key.

The traditional test involves a series of resources,
such as a card and a sheet of paper containing the
symbols to be named by the child, a timer to mark
the time of the activity, and the professional examiner
having to count the number of hits and errors.

Regardless of the variation chosen for the test, tradi-
tional or digital, one has as a prerequisite to verify the
knowledge that the child has about the stimuli. Usually,
10 sample items are presented to the child before
the test, in order to confirm the ability to name them
correctly’.

Besides the time for naming the stimuli, the numbers
of hits and errors serve as a basis for comparative
analysis among children of the same age, gender and
schooling. Standardized measures are available for
individuals aged 5 to 18 years®.

To get the impressions of speech therapists and
educational professionals about this digital version of
the RAN test, a public opinion survey was conducted
with unidentified participants through Google Forms.
Twenty-one professionals - speech therapists and
education professionals - were invited to participate in
a public opinion survey without identifying participants
through Whatsapp.

By clicking the submitted link, the participant is
directed to the Google Forms screen with the guidance
of downloading the RAN app on an Android mobile
device (Figure 10). Then, after testing the app, the
participant should answer the opinion survey and click
submit. The participants were instructed not to identify
themselves in any of the answers.
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Figure 10. Google Forms screen

The public opinion survey was composed of five
questions: 1. Would you replace the conventional
version of the RAN test with the digital version presented
here? (Yes or no); 2. Do you identify elements in the
application that make it suitable for the target public of
dyslexic children? (Yes or no, if so, cite the elements);
3. Is the application intuitive? (Yes or no); 4. Do you
identify resources in the application that can be used
on a daily basis to assist the professional who will apply
the test? (Yes or no, if so, please cite the identified
resources); 5. Does the application fulfill its purpose - is
it a simple and quick alternative for early detection of
reading problems faced by dyslexic children? (Yes or
no).

When answering question 1, all participants chose
the YES alternative, opting for the digital version of the
RAN test.

Responding to 2, all participants identified elements
appropriate to the target public, such as: clean screen,
soft color set, attractive images and easy handling.

Regarding the application being intuitive (question
3), everyone stated that the application has its practical,
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easy, fast or simple use, highlighting objectivity and
practicality as interesting requirements for the tests.

Participants, in answering question 4, cited that one
of the utilities of the application is the function of storing
the results of the users tested for comparison purposes,
to serve as a data source for research, as well as to
implement technological tools in clinical practice.

Finally, when answering question 5, the partici-
pants were unanimous in affirming YES - considering
the application a simple and fast alternative for the
early detection of reading problems faced by dyslexic
children.

CONCLUSION

In the present work, a digital version of the RAN test
was presented for mobile devices aimed at the Android
platform, targeting children with reading difficulties,
with an emphasis on dyslexia.

The developed application presents itself as a useful
and dynamic digital tool that assists professionals
involved in the field of childhood education to evaluate,
early, children with reading difficulties, highlighting the
following elements: exclusive images, appropriate to
the universe of children, and the storage function of
results of tested users.

In further studies, it is important to test the function-
ality of the application with a greater number of profes-
sionals and with children presented with and without
dyslexia, as well as compare the results of the appli-
cation with the printed version of the RAN test.
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