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The effectiveness of an intervention 
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Abstract:
BACKGROUND: Difficulty with reading fluency has been increasingly acknowledged as a significant 
aspect of reading disabilities which is called dyslexia. To investigate this important issue, this 
research aims to examine the impact of an intervention program on reading fluency of dyslexic 
students.
MATERIALS AND METHODS: The research is an experimental one. The population of the study 
included all the second‑ and third‑grade male and female students in the city of Ilam, Iran, among whom 
68 students were recognized to be dyslexic using a screening inventory reading test (IRT) developed 
by Shafiei et al., in 2009, they were selected using purposeful sampling method. The students were 
equally divided and assigned into a control and an experimental group. The experimental group 
received the Barton intervention program for 10 weeks. The reading fluency test was administered 
for the measurement of reading fluency in pre‑ and post‑tests. Data were analyzed using descriptive 
statistics (mean and standard deviation) and paired t‑test.
RESULTS: The analysis of the finding through t‑test found a statistically significant difference between 
the control and experimental groups after the intervention program at P < 0.01.
CONCLUSIONS: The results revealed that the students who received the intervention program of 
the experimental group were improved in terms of their reading fluency.
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Introduction

Dyslexia as a type of learning disability 
was identi f ied  >100  years  ago 

and before the term dyslexia came to 
prominence, this learning disability used 
to be known as word blindness.[1] Dyslexia 
can affect any part of the reading process, 
including difficulty with accurate or 
fluent word recognition, or both, word 
decoding, reading rate, prosody  (oral 
reading with expression), and reading 
comprehension.[2]

According to Rose “Dyslexia is a learning 
difficulty that primarily affects the skills 
involved in accurate and fluent word 
reading and spelling. Characteristic features 
of dyslexia are difficulties in phonological 
awareness, verbal memory, and verbal 
processing speed”.[3]

It is believed that “Children and adults 
with dyslexia simply have a neurological 
disorder that causes their brains to process 
and interpret information differently.”[4] 
Dyslexic students read at a level well below 
the expected level for the age of the student, 
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they have difficulty in the comprehension of rapid 
instructions and in following more than one command 
at a time and also in seeing and sometimes in hearing 
similarities and differences in letters and words, and 
they show inability to sound out the pronunciation of an 
unfamiliar word, of course, these are common in young 
children but may be more pronounced in children with 
dyslexia.[5]

Some experts believed that dyslexia arises from a 
phonological deficit affecting the processing of speech 
sounds in words.[6] Based on Snowling et  al., early 
manifestations are difficulties with the development of 
phonological awareness and perhaps more so problems 
of phonological learning.[7] Van den Broeck and Geudens 
believed that problems with word recognition ensue 
together with phonological decoding deficits, seen most 
clearly when attempting to read novel words.[8] It is 
recognized that dyslexia co‑occurs with other disorders; 
in particular, many children with dyslexia have language 
impairments,[9] symptoms of inattention,[10] attention 
deficit hyperactivity disorder,[11] and problems of motor 
coordination.[12]

According to Norton and Wolf, students with learning 
disability are most at risk in presenting difficulty in 
fluency.[13] Stevens et  al. claimed that some students 
with learning disability can be characterized as having 
a specific deficit in naming speed, and this distinguishes 
them from students with learning disability that stem 
from phonological processing deficits.[14]

Reading fluency is most often defined as the ability 
to read text quickly, accurately, and with appropriate 
expression.[15] Children who read less because of 
their dysfluency may not improve their skills at the 
same rate as their more fluent peers.[16] Difficulty with 
reading fluency has been increasingly acknowledged 
as a significant aspect of reading disabilities. Recent 
conceptualizations by the International Dyslexia 
Association[17] also include reading fluency as an area 
of difficulty for individuals with dyslexia. One of the 
most important changes to the definition of dyslexia 
is the recognition that “what characterizes dyslexic 
individuals, particularly dyslexic adolescents and adults, 
is the inability to read fluently.”[17] Lopes believed that 
this definition refers to the fact that many adult dyslexics 
experience difficulties with reading fluency even after 
becoming accurate word readers.[18]

The prevalence of dyslexia in Iranian context is an 
important issue deserves to be scientifically investigated 
and since dyslexia seems to be underestimated in 
Iranian schools while we have a prevalence of dyslexia, 
no systematic study to date characterized the clinical 
presentation of dyslexia in Persian‑speaking children. 

For this reason, we designed a study using a method to 
detect dyslexia among primary school students.

Materials and Methods

This is an experimental research. The population of the 
study included all the second‑  and third‑grade male 
and female students in the city of Ilam among whom 68 
students were recognized to be dyslexic using a screening 
inventory reading test (IRT) developed by Shafiei et al. 
in 2009, they were selected using purposeful sampling 
method. Their age ranged from 8 to 9 years. The students 
were equally divided and assigned into a control 
and an experimental group. The experimental group 
received the Barton intervention program for 10 weeks. 
The reading fluency test was administered for the 
measurement of reading fluency in pre‑ and post‑tests. 
The reliability of the reading fluency test was found to 
be satisfactory. The validity of the test was investigated 
using the judgment of six psychology experts.

A reading fluency test was conducted in both groups 
as pretests. The intervention was applied in the 
experimental group, whereas the traditional method 
was applied in the control group. The reading fluency 
test was conducted in both groups as posttests.

In this study, a screening IRT developed by Shafiei et al., 
in 2009, was used to identify the second‑ and third‑grade 
students with dyslexia. Two 120‑word passages with 10 
comprehension questions from the students’ book were 
selected and were assigned to the students to read. By 
examining the students score on reading, the researcher 
found that students with dyslexia were lower than that of 
students without dyslexia. To examine their IQ, Raven’s 
test was performed, and the students with an average IQ 
higher than 90 made up the population of this research. 
“Reading fluency” tests were conducted on both groups. 
The children were given verbal instructions on how to 
complete the reading fluency scale.[19] The researcher 
read the items aloud and was observing the students’ 
understanding of the instrument.

For the collection of the data, a reading fluency test and 
a dyslexia screening instrument (DSI) were used.

Reading fluency test
The reading fluency test measures a person’s ability 
to read simple sentences quickly, decide whether the 
statement is true or false, and then circle yes or no in the 
subject response booklet. The difficulty of the sentences 
gradually increases to a moderate level. The individual 
attempts to complete as many items as possible within 
a 3‑min time limit. In the study of Joshi, Tao, Aaron, and 
Quiroz, the reading fluency test has median reliability 
of 0.90 in the age range of 6–19 and 0.90 in the adult 
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age range. This test is a measure of reading speed, rate, 
and fluency. The test necessitates the ability to read and 
comprehend simple sentences quickly. Low performance 
on the reading fluency test may be a function of limited 
basic reading skills, comprehension difficulties, and or 
an inability to sustain concentration.[19] For this study, 
Cronbach’s alpha reliability of the scale is 0.85 and the 
test–retest reliability for the reading fluency scale is 
0.84. The validity of the test was investigated using the 
judgment of six psychology experts.

Dyslexia Screening Instrument
DSI consists of checklists of basic neuropsychological 
skills designed by Lemasters in 2004. This instrument 
is a rating scale designed to describe the cluster 
characteristics associated with dyslexia and to 
discriminate between students who display the cluster 
characteristics and students who do not. It is designed 
to measure “entire populations of students who exhibit 
reading, spelling, writing, or language‑processing 
difficulties.”[20] The DSI is designed to be used with 
students in Grade 1 through 12 (age 6–21). The internal 
consistency reliability coefficient is 0.99 for elementary 
students, which was determined by Cronbach’s 
coefficient alpha; and inter‑rater reliability of the 
DSI for elementary students is 0.86 that was assessed 
by determining the homogeneity of the statements 
and the consistency of ratings across examiners. The 
teacher needs to complete the DSI form based on the 
questionnaire’s five‑point scale: never exhibits, seldom 
exhibits, sometimes exhibits, often exhibits, and always 
exhibits. In this study, Cronbach’s alpha reliability for 
the DSI scale is 0.86.

Reading test
The reading tests were developed based on the content 
of second‑  and third‑grade texts. The developed 
test was based on the amount of the content taught 
in the treatment. The tests were evaluated by the 
second‑ and third‑grade teachers and they evaluated it 
as convenient. The test included a story of 120 related 
words followed by 10 questions to check the students’ 
level of understanding. The students were required 
to read out the tests aloud and answer the questions. 
To determine the reliability, Cronbach’s coefficient 
was employed. The reliability coefficients for the 
second‑ and third‑grade reading tests are 0.85 and 0.87, 
respectively.

The Barton Intervention Program
The Barton intervention program[21] was used in this 
study. The Barton reading and spelling system includes 
10 levels. Each level is broken into lessons and each 
lesson into procedures.[21] In this study, levels one and 
two were taught with some adjustments. The treatment 
lasted for 10 weeks 2 times a week.

Statistical analysis
Data were analyzed using descriptive statistics 
(mean and standard deviation  [SD]) and paired t‑test 
and SPSS Inc. version 22, Chicago, III., USA.

Results

The purpose of this study was to investigate the 
effectiveness of an intervention program  –  Barton 
Intervention Program – on reading fluency of Iranian 
students with dyslexia. Quantitative data were analyzed 
using SPSS version 19.0. The pre‑test and posttest results 
using reading fluency standardized tests are presented 
in Tables 1 and 2. The research question investigated 
whether Barton’s intervention program improves the 
dyslexic children’s reading fluency.

The participants’ mean and SD scores in both experimental 
and control groups are shown in Table 1. This table is an 
indication of the students’ performance on both pre‑ and 
post‑test. As shown in table, there is no statistically 
significant difference between the two groups in the 
pretest, but on posttest, there is a statistically significant 
difference between the two groups (P < 0.001).

Table  2 shows the mean and SD score of each group 
before and after the treatment. As shown in table, 
there is a statistically significant difference between the 
participants’ mean (SD) score on pre‑ and post‑test in the 
experimental group (P < 0.001), but in the control group, 
no difference is seen.

Tables show that after the intervention program, the 
mean for the experimental group is higher than that of 
the control group. The result from the t‑test shows that 
there is a statistically significant difference between 
the experimental and the control group in reading 
fluency. This difference indicated that using intervention 

Table 1: Mean  (standard deviation) difference of 
participants’ scores in both experimental and control 
groups
Group Mean (SD)

Pretest Posttest
Experimental 50.94 (9.22) 59.76 (8.75)
Control 51.09 (9.81) 52.87 (13.11)
P 0.953 <0.001
SD=Standard deviation

Table 2: Mean  (standard deviation) difference of 
participants’ scores in each of experimental and 
control groups
Group Mean (SD) P

Pretest Posttest
Experimental 50.94 (9.22) 59.76 (8.75) <0.001
Control 51.09 (9.81) 52.87 (13.11) 0.941
SD=Standard deviation
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programs  –  here Barton intervention program  –  may 
have a positive effect on reading fluency of Iranian 
students with dyslexia.

To determine if there was a statistically significant 
difference between pre‑ and post‑tests of reading fluency 
for the experimental group, tables show that there was 
a statistically significant difference between pre‑  and 
post‑tests of reading fluency.

Discussion

Dyslexia is a language processing disability that is to 
say those who have dyslexia have a weakness in one 
or more area of languages such as decoding, encoding, 
phonological awareness, word retrieval, and syntax. The 
problems of students with dyslexia in reading fluency 
were of the present study focus.

Research has not been able to identify one type of 
intervention as better than another for teaching at risk 
or dyslexic readers, although all methods seem to work 
for some learners. However, it has been found that 
early intervention, designed to improve the specific 
needs of the individual, reduces the prevalence of 
dyslexia compared to individuals who did not receive 
intervention or support. Students who had early 
intervention show better performance in reading 
fluency. It is also easier for them to catch up with their 
peers.[22,23]

The results of the research show that the Barton 
intervention program has a positive effect on the reading 
fluency of students with dyslexia. Students who received 
the intervention program–the experimental group were 
improved in terms of their reading fluency, but for 
the control group, the results revealed that they had 
problems with reading fluency. There is a statistically 
significant difference in reading fluency between the 
control and experimental groups of students with 
dyslexia. It is statistically significant at P < 0.023.

The findings of this study showed that standardized 
intervention programs can improve the reading 
speed and also the fluency of the experimental group 
who received an intervention program  –  here Barton 
intervention program  –  as their treatment. Many 
researchers have argued that fluency is enhanced 
when reading addresses the meaning of the text.[24] 
In any case, for struggling readers and students with 
dyslexia, a fluency intervention and a comprehension 
intervention were both associated with gains in fluency 
and comprehension.[25] Intervention research on fluency 
development for students with dyslexia has been 
dominated by research on repeated reading. Reading 
fluency occurs phase by phase. After systematic learning 

of words and their sounds, the children employ it for the 
analysis of words.[18]

Conclusions

The better performance of the experimental group shows 
the importance of reading fluency in dyslexic students 
reading. It can be suggested that the Barton intervention 
program is a good alternative for the traditional methods. 
Since the result of this study has been based on limited 
sample care should be taken in overgeneralizing these 
results. For future research, it is suggested that this study 
be carried out on a wider scope and applied to students 
with other disabilities.

There are some limitations in this study. First, the scope 
of the study is limited to the city of Ilam only, and hence, 
the findings of this study cannot be generalized to the 
Iranian context safely so it is good to be done with a 
larger context which includes all the provinces of Iran. 
The study is limited just to the second‑ and third‑grade 
students, it is suggested that first‑  and fourth‑grade 
students be included.

Acknowledgments
This article was a part of M.A thesis in Islamic Azad 
University, Ilam branch with the code number of 
63920312921009. For the collection of data, the researchers 
explained the purpose of research for participants to 
obtain informed consent. The researchers promised 
the participants that their data will be considered as 
confidential. We appreciate all of the honorable teachers 
of primary schools in Ilam and those who patiently 
participated and contributed in the present research, 
as well as those who cooperated with us in conducting 
this research.

Financial support and sponsorship
The study was financially supported by Ilam University 
of Medical Sciences, Iran.

Conflicts of interest
There are no conflicts of interest.

References

1.	 Nourbakhsh S. The efficacy of multisensory method and cognitive 
skills training on perceptual performance and reading ability in 
learning and non‑learning based tests of male dyslexic students 
in Tehran Iran. Asian J Soc Sci Hum 2014;3:1‑22.

2.	 Sedaghati L, Foroughi R, Shafiei B, Maracy MR. Prevalence of 
dyslexia in first to fifth grade elementary students Isfahan, Iran. 
Audiology 2010;19: 94-101.

3.	 Sumner E, Connelly V, Barnett AL. Children with dyslexia are 
slow writers because they pause more often and not because 
they are slow at handwriting execution. Reading Writing 
2013;26:991‑1008.

4.	 Palfiova M, Dankulincova Veselska Z, Bobakova D, Holubcikova J, 



Azizifar, et al.: The effectiveness of Barton intervention programon reading fluency of Iranian students with dyslexia

Journal of Education and Health Promotion | Volume 8 | September 2019	 5

Cermak I, Madarasova Geckova A, et al. Is risk‑taking behaviour 
more prevalent among adolescents with learning disabilities? Eur 
J Public Health 2017;27:501‑6.

5.	 Sánchez‑Morán M, Hernández JA, Duñabeitia JA, Estévez A, 
Bárcena L, González‑Lahera A, et al. Genetic association study 
of dyslexia and ADHD candidate genes in a Spanish cohort: 
Implications of comorbid samples. PLoS One 2018;13:e0206431.

6.	 Landerl  K, Ramus  F, Moll  K, Lyytinen  H, Leppänen PH, 
Lohvansuu  K, et  al. Predictors of developmental dyslexia in 
European orthographies with varying complexity. J Child Psychol 
Psychiatry 2013;54:686‑94.

7.	 Snowling  MJ, Lervåg A, Nash  HM, Hulme  C. Longitudinal 
relationships between speech perception, phonological skills 
and reading in children at high‑risk of dyslexia. Dev Sci 
2019;22:e12723.

8.	 Van den Broeck  W, Geudens  A. Old and new ways to 
study characteristics of reading disability: The case of the 
nonword‑reading deficit. Cogn Psychol 2012;65:414‑56.

9.	 Ramus F, Marshall CR, Rosen S, van der Lely HK. Phonological 
deficits in specific language impairment and developmental 
dyslexia:  Towards a multidimensional model.  Brain 
2013;136:630‑45.

10.	 Snowling MJ, Hulme C. Annual research review: The nature and 
classification of reading disorders – A commentary on proposals 
for DSM‑5. J Child Psychol Psychiatry 2012;53:593‑607.

11.	 McGrath LM, Pennington BF, Shanahan MA, Santerre‑Lemmon LE, 
Barnard  HD, Willcutt  EG, et  al. A  multiple deficit model of 
reading disability and attention‑deficit/hyperactivity disorder: 
Searching for shared cognitive deficits. J Child Psychol Psychiatry 
2011;52:547‑57.

12.	 Snowling  MJ, Melby‑Lervåg M. Oral language deficits in 
familial dyslexia: A  meta‑analysis and review. Psychol Bull 
2016;142:498‑545.

13.	 Norton  ES, Wolf  M. Rapid automatized naming  (RAN) and 
reading fluency: Implications for understanding and treatment 
of reading disabilities. Annu Rev Psychol 2012;63:427‑52.

14.	 Stevens EA, Walker MA, Vaughn S. The effects of reading fluency 

interventions on the reading fluency and reading comprehension 
performance of elementary students with learning disabilities: 
A synthesis of the research from 2001 to 2014. J Learn Disabil 
2017;50:576‑90.

15.	 Nowicki EA, Brown JD. “A kid way”: Strategies for including 
classmates with learning or intellectual disabilities. Intellect Dev 
Disabil 2013;51:253‑62.

16.	 da Costa BG, da Silva KS, George AM, de Assis MA. Sedentary 
behavior during school‑time: Sociodemographic, weight status, 
physical education class, and school performance correlates in 
Brazilian schoolchildren. J Sci Med Sport 2017;20:70‑4.

17.	 Mascheretti  S, De Luca  A, Trezzi  V, Peruzzo  D, Nordio  A, 
Marino C, et al. Neurogenetics of developmental dyslexia: From 
genes to behavior through brain neuroimaging and cognitive and 
sensorial mechanisms. Transl Psychiatry 2017;7:e987.

18.	 Lopes  J. Biologising reading problems: The specific case of 
dyslexia. Contemp Soc Sci 2012;7:215‑29.

19.	 Joshi RM, Tao S, Aaron PG, Quiroz B. Cognitive component of 
componential model of reading applied to different orthographies. 
J Learn Disabil 2012;45:480‑6.

20.	 Lemasters SJ. The Comparative Analysis of the Dyslexia Screening 
Instrument and the Dyslexia Screening Tool; 2004.

21.	 Barton S. The Barton Reading and Spelling System©. San Jose, 
CA: Bright Solutions for Dyslexia; 2000.

22.	 Slavin  RE, Lake  C, Davis  S, Madden  NA. Effective programs 
for struggling readers: A best‑evidence synthesis. Educ Res Rev 
2011;6:1‑26.

23.	 van der Niet AG, Smith J, Scherder EJ, Oosterlaan J, Hartman E, 
Visscher  C. Associations between daily physical activity and 
executive functioning in primary school‑aged children. J Sci Med 
Sport 2015;18:673‑7.

24.	 Mihandoost Z, Elias H, Nor S, Mahmud R. The effectiveness of the 
intervention program on reading fluency and reading motivation 
of students with dyslexia. Asian Soc Sci 2011;7:187.

25.	 Klingner  JK, Vaughn  S, Boardman  A. Teaching Reading 
Comprehension to Students with Learning Difficulties. 2nd ed.  
Guilford Publications; 2015.


