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ABSTRACT
Purpose: to investigate the effectiveness of an early identification screening based on 
the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) test, 6th edition, to early 
identify first graders at risk of dyslexia. 
Methods: the sample comprised 34 children assessed at two moments – the screen-
ing was conducted while they were in the first grade, while a word dictation was used 
when they were in the second grade. The data were analyzed with Pearson’s correla-
tion test, linear regression analysis, and ANOVA, with a p-value ≤ 0.05. 
Results: the results provide evidence that agrees with other studies in that children 
with signs of risk of dyslexia differ from children with typical development in terms of 
less phonological skills and that these differences are already present at the beginning 
of the literacy process. 
Conclusion: the early screening allows for the identification of the risk factors for dys-
lexia, making it possible to implement preventive and personalized phonological skills 
training to make the literacy process easier.
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INTRODUCTION

People with dyslexia have difficulty learning to 
read, which interferes with their social, educational, 
and professional development. This neurological 
hereditary disorder affects from 5% to 20% of the world 
population1, depending on the criteria used.

A typical reader can quickly understand the 
relationship between letters and sounds, connect and 
manipulate them to form words, quickly progressing to 
fluent reading with comprehension, while people with 
dyslexia have difficulty acquiring this skill and may not 
become fully literate2. 

Early identification instruments and strategies used 
at school can and should identify the children that are 
not achieving the expected academic performance in 
the first grade3. Thus, it is not necessary to wait for the 
children’s failures for them to meet the diagnosis criteria 
and start the intervention. Many children will respond to 
early intervention; hence, longer diagnosis processes 
will only be necessary for those who respond to it 
unsatisfactorily4. 

Early intervention can mitigate the child’s risk of 
developing severe reading difficulties4 that would make 
them sharply anxious with the recurrent feeling they will 
make mistakes or fail5. 

The neurological basis of dyslexia makes it a 
persistent reading and writing disorder. Some studies 
suggest that there is a functional deficit in the brain 
organization that underlies dyslexia which may be 
reverted if the child is submitted to an intensive inter-
vention beginning as soon as possible6.

An analysis comparing early intervention studies 
demonstrated that the intervention carried out in 
preschool and first grade was more effective than when 
conducted in second or third grade. Preventing reading 
and writing failure has effects on the child, their family, 
and the society at large. Fewer children with dyslexia 
graduate from universities and they are more likely to 
enter the juvenile penal system. Not having to go so far, 
the early identification of reading and writing difficulties 
can make a huge difference in the child’s and their 
family’s well-being7.

In clinical practice, it is observed that children are first 
referred for interventions due to academic difficulties 
when they are in third grade, sometimes even in fourth 
grade, when they already present difficulties secondary 
to the slow identification of letters, such as problems 
decoding the graphic code, poor reading fluency, and 
difficulty understanding written statements8. 

The primary purpose of early screening is to identify 
children at risk for them to receive appropriate instruc-
tions and interventions to enable them to read as soon 
as possible4.

Hence, there is an unending search for a reliable 
screening easy to apply in the school setting. In this 
sense, DIBELS9 – Dynamic Indicators of Basic Early 
Literacy Skills – a test created between 1970 in 1980 
in the Institute for Research and Learning Disabilities 
at the University of Minnesota, is a set of procedures 
and measures to assess the acquisition of skills under-
lying the acquisition of reading from preschool to the 
eighth grade. It aims to test phonemic awareness, the 
alphabetic principle, and accuracy (precision) in the 
identification of letters in the first grade. As it separately 
assesses these three areas, it is possible to quickly 
detect the impaired one. DIBELS is a screening that 
meets the requirements of being fast, applicable to the 
whole class to identify risks, and economically feasible 
to schools, as the teachers themselves can apply it 
after being properly trained.

This study aimed to investigate the effectiveness 
of an early screening based on DIBELS 6th Edition9 to 
identify children at risk of difficulties acquiring reading 
and writing.

METHODS

This study was approved by the Research Ethics 
Committee of the Center for Specialization in Speech-
Language-Hearing Sciences (Centro de Especialização 
em Fonoaudiologia Clínica – CEFAC), Brazil, under 
evaluation report no. 3.489.875/2019. The participants 
assessed were only those who turned in the informed 
consent form signed by their parents or guardians.

This is a pilot study of a cross-sectional one in which 
34 children participated, aged 6 and 7 years (M=6.5; 
SD=0.5), of whom 64.7% were females, enrolled in the 
first grade of a private elementary school in the city of 
São Paulo.

As inclusion criteria, the children had to be 
enrolled in the school selected for the research; speak 
Portuguese as their native language; not be diagnosed 
with intellectual disability, autism spectrum disorder, 
and/or hearing loss registered in their school record.

This study considered as signs of risk of dyslexia 
the difficulties in the phonemic awareness and letter 
identification phonological skills in comparison with 
same-age children who received the same stimulation, 
as they belonged to the same school group.
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Data were collected in two stages. Firstly, the 
early identification screening instrument was applied 
in November, in the second term of first grade in 
elementary school, the time when the teachers at the 
participating school considered it ideal, as they had 
already introduced most of the letters to the students. 
After 7 months, the researchers returned to the school 
to apply a dictation to monitor their progress in the 
writing acquisition process.

To apply the early identification screening, two 
examiners – speech-language-hearing therapists 
– went to the school and conducted the procedure 
individually with each first-grade child during school 
hours. The application took place in a quiet room, away 
from distractions. All the screening tests were timed, 
which was marked in individual answer sheets. 

The early identification screening was developed 
based on DIBELS 6th9 and is divided into five tests that 
assess early reading and writing skills (full screening in 
DIBELS 6th Edition9). 

The first test, the Letter Naming Fluency test (LNF), 
consists of counting how many letters, out of a board 
with 110 letters, the child can correctly name in one 
minute. In the second test, the Initial Sound Fluency 
(ISF), the child is asked to identify which of the four 
presented images begins with the sound produced by 
the examiner. The Phoneme Segmentation Fluency test 
(PSF) assesses the child’s ability to fluently segment 
three- or four-phoneme words. The Nonsense Words 
Fluency test (NWF) assesses the alphabetic principle, 
requiring the child to produce the sounds of the letters 
or read the pseudowords presented. The last test, Word 
Use Fluency (WUF), assesses the capacity to form oral 
statements based on a word given by the examiner.

The children’s score was computed with the mean 
correct answers in the first minute performing each 
task. The tasks were interrupted following the test’s 
discontinuity rules, fully described in detail in DIBELS 
6th Edition9. Chart 1 presents in percentage what is 
expected for the age group analyzed in each task in the 
original English test9. 

Chart 1. Means to analyze the early identification screening tests 

1. Letter Naming Fluency (LNF)

• Risk of difficulties in reading and writing acquisition: A score in the lower 20% in relation to 
the performance of the class.

• Some risk of reading and writing acquisition: A score between 20 and 40% in relation to the 
performance of the class.

• Low risk of difficulties in reading and writing acquisition: A score above 40% in relation to the 
performance of the class.

2. Initial Sound Fluency (ISF)
Appropriate to monitor the progress of children with phonological awareness difficulties, but there 
are no reference values.

3. Phoneme Segmentation Fluency 
(PSF)

The expected in this task is 71 letter sounds per minute (50%) by the end of the first grade. Students 
whose score is lower than 62 (40%) by the end of first grade may need intensive instruction to 
reach the reading and writing goals.

4. Nonsense Words Fluency 
(NWF)

The goal is to correctly name per minute 50% of the sounds by the end of the first grade. Students 
whose score is lower than 40% by the end of the first grade may need intensive instruction to 
reach the reading goals.

5. Word Use Fluency (WUF)
Children with a percentage lower than 20%, when compared with the same group, must be 
considered at risk of poor results in language and reading. And those with a percentage between 
20% and 40% must be considered at some risk.

Seven months after applying the early identification 
screening, a dictation was applied by each class’ own 
teacher to monitor the acquisition of the alphabetic 
principle and the phoneme-grapheme relationship, and 
to compare it with the performance in the phonological 
tasks applied in the first testing. The dictation was 
developed by the authors, who tried to present the least 

disyllabic words encompassing all the syllables and all 
the letters. The result was a dictation with 15 disyllabic 
words. It was decided to use disyllabic words because in 
longer ones the phonological working memory – which 
can be impaired in neurodevelopmental disorders such 
as dyslexia – could be recruited more often11. It was 
not the objective of this study to assess the children’s 
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deviation, percentage, and confidence interval for the 
mean. Pearson’s correlation and the linear regression 
analysis were used to correlate the screening score 
results with the mistakes in the dictation. The ANOVA 
test was applied to compare the groups. The values 
were considered statistically significant when p ≤ 0.05. 
The SPSS version 20 and Excel Office 2010 were the 
software used.

RESULTS

The sample comprised 34 children assessed at two 
moments – the screening conducted while they were in 
the first grade and the word dictation when they were in 
the second grade.

The children were divided into three performance 
groups according to their score in the screening 
tests (0-20%, 20-40%, and more than 40% of correct 
answers). To this end, the children’s correct answer 
mean percentage analysis was used (Table 1). 

phonological working memory, but the acquisition of 
the alphabetic principle. Thus, with disyllabic words, 
the phonological working memory interfered less with 
the children’s performance. 

The word dictation was chosen to monitor them 
after 7 months to allow the teachers to perform it and 
because it was easier to be applied at the school 
setting than presenting recordings of excerpts read 
by the students; thus, the process was more feasible 
for the schools. Also, in word dictation tests, people 
with dyslexia present greater loss than schoolchildren 
without the disorder, and the dictation allows for the 
analysis of the types of mistakes made. Hence, the 
number of mistakes made was used to measure the 
children’s performance in decoding words. 

Data analysis

Descriptive analyses were conducted for the 
screening tests, obtaining the mean values, standard 

Table 1. Distribution of the performance in the early identification screening with mean, standard deviation, and percentage

LNF ISF PSF NWF WUF
Mean 38.06 21.16 29.81 51.03 39.31
SD 18.19 11.21 20.98 34.63 16.90

5th P 7.55 6.4 8.65 8.05 11.3
10th P 11.6 8.007 10.2 14.1 16.4
20th P 23.6 11.302 14 19 26
25th P 26.75 12.7675 14 29.25 27.5
40th P 33.8 16.112 17.4 36.4 35.8
50th P 38.5 20.71 22 43.5 40
75th P 48.75 30.125 39.75 66 53.25
80th P 56.6 31.046 48 78.4 54
90th P 63.5 36.27 57.4 103.9 60
95th P 64.9 38.317 70.25 115.35 63.8

Captions: LNF: letter naming fluency; ISF: Initial Sound Fluency; PSF: Phoneme Segmentation Fluency; NWF: Nonsense Words Fluency; WUF: Word Use Fluency; SD: 
standard deviation.

The complete descriptive analysis of the early identi-
fication screening is shown in Table 2. Based on this 
analysis and according to their performance in the early 

identification screening, the children were divided into 
groups, namely: from 0 to 20%, 20 to 40%, and more 
than 40% of correct answers.
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Table 2. Complete descriptive table of the tasks of the early identification screening by the weighted value

Groups by performance Mean Median Standard 
deviation Q1 Q3 Min Max N CI

LNF
0-20% 32.7% 41.4% 17.3% 22.1% 43.6% 5.7% 50.0% 7 12.8%

20-40% 36.9% 37.1% 23.0% 20.0% 49.3% 10.0% 72.9% 7 17.0%
Above 40% 65.0% 63.6% 22.0% 49.6% 84.3% 24.3% 100.0% 20 9.6%

ISF
0-20% 36.4% 38.1% 18.4% 22.9% 46.2% 12.9% 65.6% 7 13.6%

20-40% 22.8% 26.1% 10.5% 19.9% 30.1% 2.0% 31.6% 7 7.7%
Above 40% 55.3% 52.6% 21.3% 44.6% 68.6% 14.6% 100.0% 20 9.3%

PSF
0-20% 15.1% 15.9% 5.6% 13.1% 17.0% 5.7% 23.9% 7 4.2%

20-40% 20.3% 15.9% 15.6% 13.1% 18.8% 8.0% 54.5% 7 11.6%
Above 40% 43.9% 37.5% 23.8% 26.7% 59.1% 13.6% 100.0% 20 10.4%

NWF
0-20% 16.4% 19.7% 9.2% 11.8% 22.4% 0.0% 26.8% 7 6.8%

20-40% 16.1% 12.6% 9.7% 11.4% 23.6% 1.6% 28.3% 7 7.2%
Above 40% 52.5% 45.3% 23.9% 34.8% 67.5% 26.0% 100.0% 20 10.5%

WUF
0-20% 32.3% 29.0% 22.6% 15.2% 48.6% 7.2% 62.3% 7 16.7%

20-40% 67.5% 68.1% 16.5% 63.0% 76.1% 37.7% 88.4% 7 12.2%
Above 40% 62.1% 55.8% 23.6% 46.4% 80.4% 20.3% 100.0% 20 10.4%

Captions: LNF: letter naming fluency; ISF: Initial Sound Fluency; PSF: Phoneme Segmentation Fluency; NWF: Nonsense Words Fluency; WUF: Word Use Fluency; Q: 
Quartile; Min: minimum; Max: maximum; N: number; CI: confidence interval.

In all the performance groups, the correlation 
between the variables is negative, which shows that the 
higher the score in the early identification screening, 
the fewer mistakes in the dictation. However, there was 
no statistically significant difference between the perfor-
mance groups from 0 to 20% and from 20 to 40%. Only 
when a single group of children performing from 0 to 
40% was compared with the whole class, the difference 
in performance had statistical significance.

The performance groups had significant differ-
ences between the means of correct answers in all the 
screening tasks and in the relationship between the 

screening and the number of mistakes in the dictation, 
except for the WUF (Table 4).

Table 3. Correlation between the scores in the early identification 
screening and mistakes in the dictation

Corr (r) P-value
0-20% -56.9% 0.182

20-40% -24.5% 0.597
Above 40% -18.0% 0.447

Total -47.5% 0.005*

p<0.05; Pearson’s correlation 
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DISCUSSION
A reliable early identification instrument for children 

at risk of dyslexia can furnish phonological training as 
early as possible, which has proved to be effective in 
the prevention of reading difficulties11-13. Hence, this 
research aimed to investigate the effectiveness of an 
early identification screening to enable intervention as 
early as possible.

The grapheme-phoneme correspondence 
(assessed in LNF), the phonemic awareness (assessed 
in ISF and PSF), and the alphabetic knowledge (tested 
in NWF) have been described as necessary skills for 
the child to learn to read and write14. Evidence suggests 
that these skills are powerful longitudinal predictors of 
how well the children will learn to read and write. With 
the structural equation model, authors15 demonstrate 
there is a bidimensional path between the phonological 
awareness skills and the knowledge of the grapheme-
phoneme correspondence that influence the reading 
performance.

The variability in the LNF performance of same-age 
children who had received similar stimulation called the 
attention. While a child named 70 letters in 1 minute, 

another named four. Such variability proved to be 
relevant in the final writing performance, corroborating 
the findings in the literature that knowing the letters has 
a reciprocal influence on the development of phonemic 
awareness15. The difference in performance between 
the two children can demonstrate the second child’s 
significant disadvantage when learning to read and 
write.

Children in the pre-literacy phase need to name 
letters easily and fluently so they can be successful 
in learning to read16. In the present study, the children 
whose performance was below 40% in the early 
identification screening were the same that identified 
the sound or name of the letters slowly, with effort, 
hesitating, and making mistakes. One year later, they 
also made the most mistakes in the dictation applied 
by the teachers. The most often mistakes were omitting 
or adding letters17 (vento/vto; vento/veinto); mistakes 
in the codification of voiceless or voiced phonemes, 
substituted for their equivalent ones17 (figo/fico); and 
those of multiple representations17 (eixo/eicho; palco/
pauco).

Table 4. Comparison of the groups for the different tests applied

Mean Median Standard 
deviation Q1 Q3 Min Max N CI P-value

LNF
0-20% 22.9 29 12.1 15.5 30.5 4 35 7 9.0

0.00120-40% 25.9 26 16.1 14 34.5 7 51 7 11.9
Above 40% 45.5 44.5 15.4 34.75 59 17 70 20 6.7

WUF
0-20% 22.3 20 15.6 10.5 33.5 5 43 7 11.5

0.00820-40% 46.6 47 11.4 43.5 52.5 26 61 7 8.4
Above 40% 42.9 38.5 16.3 32 55.5 14 69 20 7.2

FPP
0-20% 20.9 25 11.7 15 28.5 0 34 7 8.7

<0.00120-40% 20.4 16 12.3 14.5 30 2 36 7 9.1
Above 40% 66.7 57.5 30.3 44.25 85.75 33 127 20 13.3

ISF
0-20% 16.8 17.6 8.5 10.6 21.4 6.0 30.4 7 6.3

0.00120-40% 10.6 12.1 4.8 9.2 13.9 0.9 14.7 7 3.6
Above 40% 25.6 24.3 9.8 20.6 31.8 6.8 46.3 20 4.3

PSF
0-20% 13.3 14 5.0 11.5 15 5 21 7 3.7

0.00320-40% 17.9 14 13.7 11.5 16.5 7 48 7 10.2
Above 40% 38.7 33 21.0 23.5 52 12 88 20 9.2

EIS
0-20% 96.1 95.0 5.7 92.7 100.0 88.2 104.3 7 4.3

<0.00120-40% 121.3 126.5 12.3 113.4 129.4 102.0 134.9 7 9.1
Above 40% 219.2 214.5 46.8 182.9 247.2 156.1 316.4 20 20.5

Dictation
0-20% 7.6 7 3.0 6 7.5 5 14 7 2.3

0.00420-40% 9.1 8 3.0 7 11 6 14 7 2.2
Above 40% 5.6 6 1.8 4 7 3 8 20 0.8

Captions: LNF: letter naming fluency; ISF: Initial Sound Fluency; PSF: Phoneme Segmentation Fluency; NWF: Nonsense Words Fluency; WUF: Word Use Fluency;  
Q: Quartile; Min: minimum; Max: maximum; N: number; CI: confidence interval; EIS: early identification screening; p<0.05; ANOVA
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Considering that learning to write in the alphabetic 
system implies an association between graphemes 
and phonemes, it is necessary to have the ability to 
identify and isolate the phonemes to represent them as 
letters18; this ability was also verified in the ISF task. As 
in the other tasks, there was great variability between 
the student with the highest score (46 points) and the 
one with the lowest score (0.94 points) – which means 
that both have quite disparate phonological skills, 
whereas they must meet the same academic demands.

Likewise, there was a great performance variability 
in the PSF skill between the child with the most 
segmented phonemes when the nonsense words were 
presented (88 phonemes) and the child with the least 
phonemes identified (five phonemes). Research results 
point out that the capacity to segment a spoken word 
in its constituent phonemes is essential to learn alpha-
betic writing18. Hence, it can be inferred how impacting 
the difference in performance in this skill can be when 
learning to read and write.

Concerning the WUF task, all the children had a 
similar performance. The literature has pointed out 
that the concept of words is difficult for children in 
the literacy process to understand19. However, it is 
suggested that phrase construction skills based on a 
word given be monitored and stimulated in the school 
setting, because the children with language devel-
opment difficulties are at risk of reading comprehension 
difficulties20. 

The findings of the present study reveal that the 
children that had the worst performance in the tested 
skills also made more writing mistakes than their 
peers 7 months later. This indicates that being slower 
to understand the alphabetic principle in the second 
grade could have been predicted in the first grade. 
This finding is coherent with information consistently 
reported in other studies in that children at risk of 
dyslexia differ from their peers in terms of phonological 
skills before finishing the literacy process21,22.

Functional and structural changes, such as white 
matter differences in the left arcuate fasciculus 
connecting temporoparietal regions with premotor 
and inferior frontal areas, were detected in children 
at family risk of developing dyslexia. Such changes 
have been related to the onset of dyslexia; since they 
are developed in early childhood, they are detectable 
before they begin learning to read and write23. On the 
other hand, changes in neural pathway recruitment, 
identified in imaging examinations, were observed 
after intervention based on rapid-naming training, 

with improved oral language and reading fluency24. 
Therefore, if the structural changes prove the neuro-
biological origin of dyslexia, if they are already present 
since quite early in the affected children, and if a phono-
logical skill training can both increase the chances of a 
child at risk of dyslexia learning to read and write and 
correct neural connections that had been affected, 
why wait (as it is commonly done) until the child fails 
at school and develops secondary emotional issues to 
intervene only then?

The limitation presented by the study is that it 
was not possible to establish a direct relationship 
with the consolidation of dyslexia since none of the 
tested children was submitted to a diagnostic inves-
tigation. Neither were the children who underwent 
the screening followed up after the application of the 
dictation in second grade to confirm a more persistent 
difficulty. Hence, the present study cannot state that it 
predicts reading difficulties, although it predicts diffi-
culties understanding the alphabetic principle and the 
phoneme-grapheme relationship, evidenced with a 
dictation.

It is essential to carry out studies to develop early 
intervention programs focused on prevention. From 
this standpoint, the family can be a great partner. 
Known practices, such as family literacy with conversa-
tional readings, telling stories, and reading books, can 
strengthen the basic skills for a healthy academic route, 
since “A child’s future begins being traced at home”25.

The results provide evidence that agrees with other 
studies22,26 in that children with signs of risk of dyslexia 
differ from children with typical development in terms 
of less phonological skill and that these differences are 
already present at the beginning of the literacy process. 
This reinforces the main idea of the study, that it is not 
enough to identify children with difficulties. Instead, they 
must be identified as early as possible, in first grade, to 
be properly stimulated, thus avoiding or minimizing the 
harmful consequences of school failure. 

It must be considered that this pilot study was based 
on the comparison of the performance of children from 
the same class; consequently, they were presented 
with the same method to learn to read and write and 
they belonged to the same sociocultural group. Further 
research must be carried out at schools with larger 
groups of children, different literacy methods, and 
different sociocultural groups to seek the confirmation 
of the effectiveness of the early identification screening 
based on DIBELS 6th9 to identify children at risk of 
dyslexia.
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CONCLUSION

Based on the data analyzed, it is concluded that 
children with an inferior performance in phonological 
and letter naming skills in the first grade made more 
mistakes in word dictation in the second grade. In this 
sense, the early identification screening proved to be 
effective and reliable as it identified, in some children, 
fragile skills necessary to the literacy process. Thus, 
it can be a useful instrument, not only to identify but 
also monitor the development of skills underlying this 
process.

Although it cannot be stated that every child with 
deficits in phonological processing skills will have 
dyslexia, describing and identifying the signs of risk 
is a way to work on the child’s vulnerabilities before 
they become difficulties/deficits. If the risk factors for 
dyslexia are identified early, preventive and person-
alized phonological skill training can be implemented 
to make the literacy process easier.
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