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Abstract

The use of Response to Intervention Model (RTI) has been described in the literature
as an important tool for early identification of students at risk of learning problems.
However, such studies are rare in the Brazilian population. This study aimed to use
the response to intervention model (RTI) as an early identification procedure for At-
tention Deficit Disorder (ADD) students from 1st grade level of elementary school in
Brazilian population. A total of 118 students participated of this study, aged between
6:0 and 6:11 (years:months), from 1st grade level, of both genders. The study was di-
vided into three phases. In the first phase, all students were tested individually with
Visual Attention Test software (TAVIS) composed of three tasks: selective attention,
alternating attention and sustained attention. Because it was an initial study, all stu-
dents were submitted to the Remediation Program with Attention and Working
Memory (RAWM) in phase 2. The program consists of attention skills and phono-
logical working memory skills (7 individual sessions, 40 minutes each). In phase 3,
the students were submitted to the TAVIS. As results, from 118 students, 106 stu-
dents concluded all 3 phases, which 34 students (32%) met the risk criteria for ADD
after being submitted to the program. Of these, 34 students, 15 students (46.7%) re-
sponded to the intervention, while 19 students (59.3%) not responded. These stu-
dents who not responded to the intervention program were sent to multidisciplinary
care for monitoring and subsequent confirmation of the diagnosis of ADD. The
findings of this study able us to conclude that RTI model can be used as an early
identification tool for student at risk of attention in the early years literacy deficit.
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1. Introduction

Response to Intervention model (RTI) is defined by the National Research Center on
Learning Disabilities (NRCLD) as an assessment and intervention process for syste-
matic monitoring student progress and making decisions about the need for education
changes or increasing intensification services using progress monitoring information
(Johnson, Mellard, Fuchs, & McKnight, 2006).

The main purpose of RTI is to prevent academic and behavioral problems and help
identifying students with specific learning difficulties (Reutebuch, 2008). Roth, Dough-
erty, Paul and Adamczyk (2010) described RTI as a model of intervention that is possi-
ble the early identification of students with language disorders, learning and reading
problems and thus, a model that provides a cognitive-linguistic instruction that sup-
ports these students to overcome their difficulties during the literacy period. RTI has
been described in the literature with the following levels: 1) multiple levels, 2) evalua-
tion system, 3) protocol and 4) educational interventions based on evidence. There is
not necessarily an even relationship between one level and another; also, the levels may
overlap depending on the need for intervention (Barnes & Harlacher, 2008).

The principle of multiple levels is one of the most described in the international lite-
rature (Hale, 2008; Johnson et al., 2006) and is often developed on three levels. Ac-
cording with the authors, level 1 has the aim to identify risk for behavioral and learning
problems using procedures based on the academic curriculum of these students, so it
would be able to verify if these students reached the expected results for its own
group-class. At level 2, the aim is to determine the type of intervention that will be used
to assist the student to overcome their difficulties (specific intervention). In addition, in
this level, the student must receive a specific intervention, where the teacher in the
classroom can count on with help of speech therapists, psychologists, occupational the-
rapists or specialized teachers to determine the best intervention model addressed to
the teacher or directed to student individually or in-group. At this level 2, it’s important
to verify if the student presented or not presented response to intervention. If is the
case that the student did not responded, this will imply that he hasn’t overcome his
learning or behavioral difficulties, so he must be send to an interdisciplinary assess-
ment, which will occur at level 3. In the latter level, the aim will be to perform an inter-
disciplinary diagnosis and to check for indication for a specialized service or for special
education.

Thus, the use of the RTT model allows classifying the student at his appropriate le-
vels, but also monitoring his progress in relation to the teaching-learning process
(Coyne & Harn, 2006; National Association of State Directors of Special Education,
NASDSE, 2006). This means that the data collected in the evaluation should facilitate
and direct the development of intervention procedures to ensure the effectiveness of its
application. Because it is an evidence-based intervention procedure, the RTI has been
used by educators, practitioners and researchers as an alternative that can provide data
for early identification in a fast and effective way, as well as ensuring a support directed

through the intervention in the educational context (Gresham, 2002; Learning Disabili-
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ties Roundtable, 2005).

However, despite international developments with the use of RTI in school popula-
tion has been occurred in the last decades (Gresham, 2002; Coyne & Harn, 2006; John-
son et al., 2006; NASDSE, 2006; Barnes & Harlacher, 2008; Roth et al., 2010; Hale,
2012). However, in Brazil there are few researches using the response to intervention
model, that has been published, such as the use of RTI model for early identification of
student at risk of dyslexia (Refundini, Martins, & Capellini, 2010; Fadini & Capellini,
2011; Fukuda & Capellini, 2011; Martins & Capellini, 2011; Andrade, Andrade, & Ca-
pellini, 2014; Capellini, Cesar, & Germano, 2015) and only recently for ADHD (Capellini,
Silva, & Germano, 2015; Germano & Okuda, 2015; Germano, Silva, & Capellini, 2015).

The Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric
Association, APA, 2013) Attention Deficit Hyperactivity Disorder (ADHD) by the per-
sistent presence of inattention signs and/or hyperactivity-impulsivity that end up inter-
fering with the language development, motor, social and academics impairments.

Among the damages described in the literature, students with ADHD have academic
difficulties, such as poor performance in reading and writing activities, logical-mathe-
matical reasoning, reading comprehension, motor skills resulting from neuropsycho-
logical changes (DuPaul, Weyandt, & Janusis 2011; Dyck & Piek, 2014). Although there
is a vast literature about low academic performance and how this affects the student
progress throughout academic life, there is only a few studies about the early identifica-
tion and intervention with students at risk for ADHD. This reinforces the idea that it is
imperative and necessary the improvements of studies about early identification and
interventions in school context, particularly during the early years of literacy.

Among the options of intervention in the classroom, Sayal, Hornsey, Warren, Mac-
Diarmid and Taylor (2006) described a training program with teachers, which the aim
was to teach them to identify students at risk for ADHD by themselves, in order to faci-
litate recommendations to specialized services for further diagnoses. This study in-
volved only teachers and was divided into four phases. Phase 1 consisted of a training
of recognition, which teachers should indicate which student would fill signs of inat-
tention and/or hyperactivity, using the criteria described in the Diagnostic and statis-
tical manual of mental disorders—DSM-IV (APA, 1994).

In the 2nd phase, teachers should fill out a questionnaire about student’s difficulties
(Strengths and Difficulties Questionnaire—SDQ, Goodman, 1997). In the 3rd phase,
the researchers made an intervention with teachers, with a duration of 45-minute, pro-
viding information about the symptoms, diagnosis criteria, and possible diagnostic
co-occurrences. In the last phase, phase 4, the teachers repeat the proceeds of phase 1.
In this phase, it was verified that after the intervention there was an increase of the
proportion of students considered at risk for ADHD by teachers. Therefore, it was
possible to verify that teachers began to better identify students at risk for ADHD, as
well as they learnt to recognize some of the predictors signs. In conclusion, this study
indicated that a brief educational intervention with teachers could help identify stu-
dents at risk for ADHD.
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The survey was repeated after six years. Sayal, Merrell, Tymms and Kasim (2015)
conducted a follow-up survey to investigate the impact of the interventions described
above, with the application of tests to re-evaluate the performance of students who were
identified as risk for ADHD. According to the results, the authors reported that there
was a relationship between the symptoms of inattention and poor academic perfor-
mance. The same relationship was not observed when compared to impulsivity symp-
toms. The authors concluded that behavioral and educational interventions could
maximize the potential of interventions.

Haraway (2012) conducted a survey in order to provide an overview of possible
evaluation methods, taking in account the needs of students with ADHD, using the
model of RTI (combination of layers) and also using an intervention models for posi-
tive behavior. The author described that normally, RTI model includes three layers. In
the first layer, all the students were submitted to assessments and interventions with
academic and behavioral strategies. In the behavioral field, such strategies include
training students for appropriate behaviors (i.e. knowledge of classroom routines), and
supported by a system of recognition/reinforcing positive behavior. The results of the
evaluations were analyzed, providing the basis for the preparation of layer 2, which was
designed to complement layer 1, but including intervention in small groups and moni-
toring of students’ progress. Layer 3 was designed for a direct intervention with small
number of students who have not made progress. The author referred that it was possi-
ble to use RTI model (layers 1 and 2), but also, this study showed the possibility of car-
rying out assessments or surveys based on curriculum content, involving math skills,
reading and spelling skills, and then use this content to select or program the assess-
ments subtests. After this selection, the author indicated that the academic process
could be graphically represented, favoring communication with parents and other pro-
fessionals in the teaching-learning process.

Also, in the same study, another example given by the author was regarding the
combination of layers 2 and 3 of RTI model. It was possible monitoring students’ pro-
gress, referring to a direct observation of behavior that was carried out in the class-
room, that is, to compute and to record the occurrence of a behavior (i.e. the number of
times the student talked without permission or the number of minutes the student kept
sit). Initially, one researcher or teacher should select a target behavior and then perform
the collection within a specified period. For convenience, the viewer can convert beha-
viors to percentage to allow quick comparison. This information will help educators
and consultants to determine if the target behavior is specific to the student or indicates
that the problem may be due the classroom management.

Andrade, Andrade and Capellini (2014) reported that the most common model and
most accepted is the three-tier model. The layer 1 is characterized by universal screen-
ing of students at risk for learning disabilities and/or attentional deficits, but also by an
universal or primary preventive intervention, in which all students receive regular in-
struction of excellence (in classroom). Both effective instruction and universal screen-

ing for students at risk in Tier 1 are processes that require well-trained professionals. At
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layer 2, the students identified as “at risk” (i.e. those who do not responded adequately
to the intervention of layer 1 or universal screening) receive a secondary intervention
(also called intervention Layer 2), characterized by instruction directed at small groups
of 3 to 4 students with weekly or fortnightly monitoring of their progress. At layer 3,
those who still didn’t responded to an intervention are redirected to a diagnosis pro-
cesses.

Fuchs and Fuchs (2006) highlighted three aspects considered as essential to the im-
plementation of these models: 1) systematization of identification processes, interven-
tion and evaluation of responsiveness, 2) involvement of highly trained professionals
through continuous training, and 3) reasoning on scientific evidence regarding both
monitoring, content strategies and interventions, as well as the monitoring of student
progress.

Thus, according to described above, the hypothesis of this study is that students at
risk for Attention Deficit Disorder (ADD) could be identified by using layer 1 of the
RTI model, i.e. assessment and intervention using visual attention skills and phonolog-
ical working memory skills.

Thus, this study aimed to use the first layer of Response to Intervention model (RTI)
as an early identification and intervention procedure for identification of students at
risk for Disorder Attention Deficit Disorder (ADD) of 1* grade level of elementary

school.

2. Method

This study was approved by the Ethics under the Protocol 0663/2013 the Faculty of
Philosophy and Sciences, Sao Paulo State University Committee “Jilio de Mesquita
Filho” (FFC/UNESP).

Participated of this study 118 students aged from 6:0 years-old to 6:11 years-old, of
both sex, from 1st grade level of elementary school. As exclusion criteria for this re-
search, it was considered: students with sensory, motor or cognitive impairment and
students who did not present signature of the Consent and Informed Term. Inclusion
criteria: students who present signature of the Consent and Informed Term, students
without presence of sensory, motor or cognitive impairment constant in school records.
This study was focused the first layer of the RTI model, and was composed of three
phases, being performed in a period of 6 months.

As procedure, this study was divided into three phases, such as pre-testing, interven-
tion and post-testing procedures. In the first phase, all students were tested individually
using Visual Attention Test Software (TAVIS-4, Duchesne & Mattos, 1997). This test
was applied in a single session (duration of 20 to 30 minutes). The student was assessed
in a separate and silent room of the school. The student was placed in front of a com-
puter, and received a joystick. The instruction consisted that the student must press the
button of the joystick after Examiner orientation regarding the task. Visual Attention
Test Software (TAVIS-4, Duchesne & Mattos, 1997; Coutinho, Mattos, Aratjo, & Du-

chesne, 2007) consists of three tasks: Visual Selection Attention, Visual Alternate At-
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tention and Visual Sustained Attention as described below:

- Task 1: Visual Selection Attention Task. It consists in making the student to re-
spond selectively to a target stimulus, ignoring the presence of other stimuli (distrac-
tors). This task is the presentation of sequential stimuli (colored animals, i.e. yellow and
green hippopotamus, blue and red squirrel, green lion) and it was required that the
student to identify a target (specific colored animal, i.e. yellow hippopotamus with
black spot on body) among several other distractors stimuli, responding exclusively to
it. The stimulus was presented one by one at computer screen. Thus, Coutinho et al.
(2007) reported that in addition to the attention capacity, the task requires visual scan-
ning (ability to follow with their eyes a set of information in line) and it’s an important
ability to visual selectivity. The result of this task may be indicative of problems with
attention or selectivity skills.

- Task 2: Visual Alternate Attention Task. In this task, the student should pay atten-
tion and respond alternately to two different parameters equal/different. At the com-
puter screen, geometric shapes were presented. When the forms were shown in green,
the student should press the button if the forms were identical (e.g. Circle with circle).
When the forms were presented in red, the student should press the button if the forms
were different (e.g. Circle with square). This alternation task requires the ability to
change the focus of attention among different parameters of the same concept
(Coutinho et al., 2007).

- Task 3: Visual Sustained Attention Task. This task requires the student to sustain
attention to the computer screen for a long period, in order to respond quickly to the
emergence of a stimulus. On the computer screen, the stimulus presented was a clock
that appeared in different positions on the screen. The stimulus appeared and then
disappeared. The student should pay attention to the screen because the stimulus ap-
peared again after a randomized time interval in another position on the screen. This
task primarily demand sustained attention, being a long-term task (lasts six minutes for
students with 7 minutes).

The software itself performs the score. There are three types of punctuation. First
punctuation is obtained by the number of correct answers (NCA). Second punctuation
is the number of errors per omission (NEO), which consists of not detecting the occur-
rence of a target stimulus, failing to respond to this or responding very slowly (not
pressing the button of joystick). The third punctuation is the number of errors per ac-
tion (NEA), which consists of responding in the absence of the stimulus target, or
pressing the joystick button when there is no stimulus on the screen (task 3) or against
the appearance of a non-target stimulus (tasks 1 and 2). The report errors per action
can help us to assess the tendency to impulsiveness of the student. This parameter is
particularly important in the diagnosis of Attention Deficit Disorder (ADD) in each of
the three tasks (Duchesne & Mattos, 1997).

For the realization of the sample cohort peak it was used, as a criterion, the descrip-
tive statistical analysis of the population of this study. Therefore, it was used as cutoff

point percentile 25 (mean values below percentile 25 for number of correct answers;
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mean values above percentile 25 for number of errors per omission and for number of
errors per action). This percentile was chosen in an attentive to select a great number of
student at risk, considering a preventive aspect. If a student met this criteria, he or she
was considerate as “at risk” for ADD and was addressed to phase 2.

In phase 2, the students “at risk” were submitted to the Remediation Program with
Attention and Working Memory (RAWM; Capellini, Silva, & Germano, 2015; Germa-
no, Silva, & Capellini, 2015) in phase 2 of this study. The program consisted of 8 ses-
sions, applied individually, twice a week, with sessions lasting 30 to 40 minutes in the
school class period in a separate room. The program was composed by figures of subs-
tantives, previously selected by linguistic criterions (Germano & Capellini, 2015).

In this program, activities were designed to work the working memory skills and
attention, based in Baddeley (1986) Model. For working memory skills were developed
activities such as grouping of figures by semantic category (animals and fruits); Figures
grouping (animals and fruits) according with the initial letter (alphabet target); organi-
zation of stories in sequence with figures; sequential memory with figures and letters;
create mental images (relate sentence with figures; relate numbers with geometric
shapes and form sequences of numbers). For attention skills, it was prepared activities
such as finding differences between the two pictures; figures finding and words find-
ings; visuospatial relationship with figures, geometric shapes and letters; memory game
with figures and letters; creating mental images (create phrases and numbers using fig-
ures and geometric shapes).

In the third phase, all students were re-tested individually using Visual Attention
Test Software (TAVIS-4, Duchesne & Mattos, 1997).

3. Results

Initially, 118 students were selected from the first grade level of elementary school.
However, 12 students were excluded for not performing all intervention sessions pro-
vided in this study due to excessive absences. Thus, 106 students participated in all
phases. The classification of the socioeconomic level was performed based on the statis-
tical study of the Socioeconomic Development Index (Foundation of Economy and Sta-
tistics, 2003), thus guaranteeing the homogeneity of the sample from an average so-
cioeconomic point of view.

Table 1 shows the distribution of mean, standard deviation, minimum and maxi-
mum values, values of percentiles 25 and 75. Therefore, it was used as cutoff point per-
centile 25, such as mean values below percentile 25 for number of correct answers
(NCA) and mean values above percentile 25 for number of errors per omission (NEO)
and for number of errors per action (NEA). This criterion was used both in the
pre-testing analysis as in post-testing. In addition, the students selected to be submitted
to the remediation program should fulfil those criterion in at least five of the nine va-
riables that composed the elaborate remediation procedure.

From the 106 students, 34 students (32%) met the criteria “at risk” for ADHD after

being submitted to the program. Because it was an initial study, all students were sub-
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mitted to Remediation Program with Attention and Working Memory (RAWM; Capel-
lini, Silva, & Germano, 2015; Germano, Silva, & Capellini, 2015) in phase 2. Table 2
shows the distribution the results of the comparison of pre and post-testing of Visual
Attention Test Software (TAVIS-4, Duchesne & Mattos, 1997), using Wilcoxon Signed
Ranks Test.

In Table 2, there was a statistical difference in task 1 (selectivity) for number of er-
rors per action (NEA). There was diminish of mean when comparing pre and post-
testing. This finding suggest that students improved their attention in selecting a stimu-
li target and a reducing in impulsivity behavior. There was a statistical difference in task
2 (alternation attention) for all variables number of correct answers (NCA), number of
errors by omission (NEO) and number of errors per action (NEA), showing a reducing
of numbers of errors in post-testing and an increasing in the number of correct an-
swers, suggesting a positive interference of the remediation program.

In addition, there was a statistical difference in task 3 (task of sustained attention) of
number of errors by omission (NEO) and number of errors per action (NEA). Howev-

er, there was an increase of the number of errors by omission and errors by action. This

Table 1. Distribution of mean (M), standard deviation (SD), minimum (min) and maximum
values (max), percentiles values 25 (25%) and 75 (75%) of the students in TAVIS-4 tasks.

Tasks Variables M SD Min Max %25 %75
NCA1l-pre 12.81 2.08 3 15 12.00 14.00
NCA1-post 13.19 1.70 5 16 13.00 14.00
Task 1 NEO1-pre 1.66 2.13 0 11 0.00 2.00
NEO1-post 1.28 1.70 0 9 0.00 2.00
NEA1-pre 4.32 4.70 0 27 1.00 5.00
NEA1-post 2.79 3.00 0 14 1.00 4.00
NCA 2-pre 11.54 4.10 3 21 8.00 15.00
NCA 2-post 12.46 4.30 3 25 9.00 16.00
Task 2 NEO2-pre 5.97 3.86 0 14 2.00 9.00
NEO2-post 5.25 3.95 0 14 1.00 8.25
NEA2-pre 12.86 11.22 0 49 4.00 19.00
NEA2-post 8.82 11.43 0 63 1.00 13.25
NCA 3-pre 37.52 2.99 24 39 38.00 39.00
NCA 3-post 37.25 3.03 21 39 37.00 39.00
NEO3-pre 1.11 2.26 0 15 0.00 1.00
Task 3 NEO3-post 1.69 2.89 0 18 0.00 2.00
NEA3-pre 2.51 5.49 0 34 0.00 2.00
NEA3-post 3.55 5.78 0 38 0.00 4.00

Legend: NCA: number of correct answers; NEO: number of errors by omission; NEA: number of errors per ac-

tion.

KD
+%%, Scientific Research Publishing

1831



G. D. Germano, S. A. Capellini

Table 2. Distribution of mean, standard deviation (SD) and p value between pre and post-testing
TAVIS-4.

Tasks Variables n Mean Standard deviation p-value
NCA1l-pre 106 12.81 2.084 0.15
Task 1 NCA1-post 106 13.19 1.702
NEO1-pre 106 1.66 2.133 0.11
NEO1-post 106 1.28 1.695
NEA1-pre 106 4.32 4.704 0.00*
NEA1-post 106 2.79 3.004
NCA 2-pre 106 11.54 4.108 0.01*
Task 2 NCA 2-post 106 12.46 4.301
NEO2-pre 106 5.97 3.863 0.02*
NEO2-post 106 5.25 3.955
NEA2-pre 106 12.86 11.222 0.00*
NEA2-post 106 8.82 11.436
Task 3 NCA 3-pre 106 37.52 2.990 0.36
NCA 3-post 106 37.25 3.036
NEO3-pre 106 1.11 2.265 0.04*
NEO3-post 106 1.69 2.899

Legend: NCA: number of correct answers; NEO: number of errors by omission; NEA: number of errors per action.
Wilcoxon Signed Ranks Test (*p < 0.05).

result suggest that there was a maintenance of an attention deficit or an impulsivity by
the students for task 3 (Sustained attention Task), which indicates a possible mainten-
ance of sustained attention deficit for a greater time interval, demonstrating a lack of
response of students and so, confirming the presence of students “at risk” for ADHD.

As results, from 118 students, 106 students concluded all 3 phases, which 34 students
(32.07%) met the risk criteria for ADHD after being submitted to the program. Of these
34 students, we found that 15 students (44.12%) responded to the intervention, while
19 students (55.88%) not responded.

Of the total of 106 school participants, 34 students (32.07%) met the criteria de-
scribed above. After being subjected to elaborate remediation program (RAMT), the
students were again submitted to TAVIS and was reapplied the same cutoff criteria in
order to see which school not respond to the intervention, that is, who did not have
performance improvement post-testing situation. From these 34 students (Figure 1).
These students who not responded to remediation program developed in this study
were referred to specialized care for monitoring and subsequent confirmation of the

diagnosis of ADHD. Figure 1 resume the findings of this study.

4. Discussion

One of the most important findings of this study is the occurrence of lack of response
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Figure 1. Distribution of students according to the Model Response to Intervention (RTT).

to intervention that occurred in 55.88% (19 students) of the sample. This represents a
great advance in terms of diagnostic and innovation in educational policy in Brazil,
since as a common procedure is to direct students to a health care center in later ages.

The purpose of early identification is to determine which children have developmen-
tal problems that may be obstacles to learning or that place children at risk. Develop-
ment in infants, toddlers, and preschoolers is characterized by broad variability in rates
and patterns of maturation. For some children, differences and delays in abilities are
temporary and are resolved during the normal course of development. For other child-
ren, delays may persist in different domains of functioning, necessitating the child’s re-
ferral for targeted screening and/or comprehensive evaluation (National Joint Com-
mittee on Learning Disabilities, NJCLD, 2005).

There is a consensus in the literature that the identification and early prevention of
risk students for learning disabilities and attention is a fundamental and important
pre-diagnostic procedure in the educational context, since it allows us to influence a
high plasticity phase of neurocognitive systems involved in the acquisition of written
language at the same time can prevent the development of a school gap too much which
causes the low academic performance (Catts, Fey, Zhang, & Tomblin, 2001; Germano &
Okuda, 2015; Reynolds & Shaywitz, 2009; Capellini, Cesar, & Germano, 2015; Fletcher
& Vaughn, 2009).

The students from this study showed an improvement from in task 1 and task 2 from
Visual Attention Test Software (TAVIS-4, Duchesne & Mattos, 1997; Coutinho, Mattos,
Aratjo, & Duchesne, 2007). In task 1 (Visual Selection Attention Task) the students
improved their performance, that consists in making the student to respond selectively
to a target stimulus, ignoring the presence of other stimuli (distractors). In task 2 (Vis-
ual Alternate Attention Task), the students improved their ability to change the focus of
attention among different parameters of the same concept.

However, it was possible to observe that students from this study had difficulties es-
pecially in task 3 (Visual Sustained Attention Task) regarding the number of errors by
omission and number of errors per action. This task requires the school to remain con-

tinuously attentive to the computer screen for a long period of time, aiming to quickly
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respond to the appearance of a stimulus for all the tasks already mentioned (Coutinho
et al., 2007).

The first type of errors (number of errors by omission) was described by Coutinho et
al. (2007) has an indicative of attention or selectivity. The second type of errors number
of errors per action may be related to impulsivity problem (Coutinho et al., 2007). Slo-
bodin, Cassuto and Berger (2015) described that sustained attention, characterized as
the ability to concentrate on a specific stimulus over a period of time, develops slower.
Meanwhile, other functions, such as inhibitory control, an important component of
executive function that allows for the suppression of actions and resistance to interfe-
rence from irrelevant stimuli, do not show a clear developmental trajectory.

Studies investigating sustained attention in students with ADHD have rather consis-
tently shown that these students have frequent lapses of attention during continuous
performance tasks. In contrast, studies investigating selective attention have shown
children with ADHD to have intact selective attention on a variety of tasks, including
visual search, visuospatial orienting, perceptual load, and perceptual discrimina-
tion-distractibility tasks (McAvinue et al., 2015).

An inability to sustain attention is one of the hallmark symptoms of ADHD. The re-
sults of this study were also supported by McAvinue et al. (2015), who tested 25 stu-
dents using the Sustained Attention to Response Task (SART). The results showed evi-
dence that students with ADHD showed an impaired ability to sustain attention during
the SART, as evidenced by a significantly higher number of errors.

These results were also founded in Tsal, Shalev and Mevorach (2005). The authors
assessed participants with attention-deficit/hyperactivity disorder (ADHD) using four
tasks uniquely assessing the functions of selective attention, executive attention, sus-
tained attention, and orienting of attention. The results showed that deficits in sus-
tained attention were the most pronounced, characterizing most participants with
ADHD and deficits in each of the other three functions characterized more than half of
these participants. Different participants with ADHD revealed different clusters of at-
tentional deficits. These results call for a revision of leading theories of ADHD that
identify the core of the pathology as a sole deficit in executive functions

Thus, Stern and Shalev (2013) investigated the relation and impact of sustained at-
tention and the number of correct answers reading performance. The researchers re-
vealed that participants with good sustained attention answered significantly more
questions correctly and read the text faster compared to participants with medium sus-
tained attention and compared to participants with poor sustained attention. The au-
thors highlighted that good sustained attention is related to successful reading com-
prehension not only when comparing good and poor participants in sustained attention
but more so when comparing good and average participants in sustained attention.

Studies also have reported the positive effect in attention training over the years.
Tamm et al. (2013) referred that researchers have turned to investigate attention train-
ing as an intervention for Attention-Deficit/Hyperactivity Disorder (ADHD) since

ADHD involves impairment in attention and related executive functions. Furthermore,
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studies of attention training in ADHD also provide initial support for improvements on
untrained measures of attention and academic efficiency.

Likewise, regarding with intervention programs for students with ADHD, Rapport et
al. (2013) referred that, of the executive functions and related attentional processes re-
viewed, only working memory (WM) central executive processes and vigilance/sustained
attention abilities were associated with large magnitude deficits and related to core

symptoms and/or functional outcomes in children with ADHD.

5. Conclusion

The results of this research point to the need to (re)think the importance of knowledge
and identification of the individual profile of abilities and difficulties for each grade
level, especially in early years, which literacy plays a great roll. Furthermore, the early
identification of students at risk for ADHD in the classroom context favors to contem-
plate individual needs with early intervention, thereby minimizing the impact of atten-
tion and phonological working memory difficulties in reading and writing learning.

The findings of this study showed that the use of the RTI model could be used as an
early identification tool for students at risk of attention deficit in the early years of lite-
racy, as the population of this study.

Despite the fact of being a recent study using RTI model in Brazilian population, it is
important to highlight that from 106 students, 19 students (59.3%) not responded to
intervention. These findings bring an important contribution for public educational
policy regarding the need of more studies using RTI model in early grade level. In addi-
tion, this highlight the necessity of orientation of teachers and clinicians to ensure the
observation of manifestation in school context, the necessity of the application of sys-
tematic screenings for early identification and monitoring students progression, and
finally, to observe the need of adaptation strategies and implementation of curricular

adaptations to encourage these students in academic activities in the classroom.
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