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Abstract

Context: There is evidence of the positive effect of neurofeedback, neuropsychology, and phonological awareness interventions
on improving dyslexia symptoms. However, no agreement exists on the effectiveness of these interventions and the most efficient
intervention.

Objectives: This research aimed to compare the effectiveness of interventions based on neurofeedback, neuropsychology, and
phonological awareness in improving dyslexia symptoms in students with the network meta-analysis method to determine the
most efficient intervention.

Evidence Acquisition: A network meta-analysis was conducted to identify studies on neurofeedback, neuropsychology, and phono-
logical awareness interventions. A systematic review was done using Scopus, PubMed, Magiran, SID, and Civilica databases to find
studies related to the research objectives, which led to the analysis of 49 studies with 1,741 participants and 15 types of interventions
compared to controls. Individual interventions were classified into neurofeedback, neuropsychology, and phonological awareness.
The studies were evaluated in terms of the risk of bias. The data were analyzed using the frequency approach through Rand R studio
software to compare the direct and indirect evidence of the effectiveness of the interventions.

Results: Neurofeedback, neuropsychology, and phonological awareness interventions were effective in improving dyslexia symp-
toms compared to controls. The perceptual-motor method, among individual interventions, and neuropsychological interventions,
among group interventions, were ranked as "interventions with greater effectiveness" in reducing dyslexia symptoms. Subgroup
analysis was also performed to find the sources of heterogeneity and inconsistency.

Conclusions: To the perceptual-motor method and neuropsychology intervention group were ranked as the best interventions..
However, most of these studies were conducted in Iran, and further studies in different cultural fields and countries can help clarify
the issue.
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1. Context lives (5),itis necessary to agree on a suitable solution based

. . . on research results.
Readingdisorder is the most common category among

learning disorders. Various studies have shown that about
80% of children with learning disorders also have read-
ing disorders (1). Dyslexic students face major problems in
word recognition, spelling, handwriting, reading compre-
hension, understanding the meaning of words, and read-
ing ability (2). Ortiz et al. (3) reported the prevalence of
this disorder to be 5-12% using reading performance crite-
ria cited in Peterson and Pennington (2012). Moreover, the
prevalence of reading disorders among Iranian students
was reported to be 4.58% (4). Considering the psychologi-
cal and social consequences of the problems caused by dif-
ferentiating children from normal children in children’s

Despite numerous treatments for dyslexia and various
studies on the effectiveness of these treatments, there is
still inconsistency between the results of primary studies.
Farnia et al. (6) showed the effectiveness of neurofeedback
in improving the memory of normal adults. However, ac-
cording to Alkoby et al. (7) and Marzbani et al. (8), there
is no conclusive evidence about the effectiveness of neuro-
feedback despite its general applications for the treatment
of learning disorders, hyperactivity, dyslexia, anxiety, de-
pression, epilepsy, and substance abuse. Cancer and An-
tonietti (9) studied interventions based on auditory pro-
cessing about reading problems. They showed that audi-
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tory processing interventions, which are part of the group
of neuropsychological interventions, have a positive effect
on improving dyslexia symptoms, but the results are in-
consistent. In a meta-analysis by Galuschka et al. (10) on
the effectiveness of treatment approaches for dyslexic chil-
dren and adolescents, the evidence indicated the lack of
efficiency of three types of phonological awareness train-
ing in treating dyslexia. The meta-analysis by Lee and Yoon
(11) regarding the effectiveness of repeated reading in the
fluency of dyslexic students indicates the positive effect of
this intervention. A systematic review by Peters et al. (12)
on the effectiveness of visual and dynamic attention inter-
ventions in dyslexic children’s reading showed that visual-
perceptual training affects fluency and reading compre-
hension. However, most of these studies have been lim-
ited to pairwise and two-by-two evaluations in which one
variable is compared with another. Network meta-analysis
has the advantage of using available direct and indirect ev-
idence. Empirical studies have shown that network meta-
analysis provides more useful and accurate estimates of in-
tervention effects than direct or indirect estimation alone
(13). Network meta-analysis can provide useful informa-
tion about comparisons between pairs of interventions
that would never be evaluated in individual randomized
interventions. Simultaneous comparison of all interven-
tions considered in the same analysis allows estimation of
their relative ranking on the outcome(s) (13).

2. Objectives

This network meta-analysis aimed to answer these two
questions:

- Are neurofeedback, neuropsychology, and phonolog-
ical awareness group interventions effective in improving
dyslexia symptoms?

- Which individual intervention and which group in-
tervention are more likely to reduce the symptoms of
dyslexia?

3. Evidence Acquisition

In this research, a systematic review of interventions
for dyslexia and a meta-analysis method was used in this re-
view. We included studies in which the age of subjects was
under 18 years, the full text was available, the study design
was pretest-posttest with a control group, the effect sizes
were reported, or the necessary data for calculating the ef-
fect sizes existed, and the research design was experimen-
tal or quasi-experimental. Accordingly, subjects with other
disorders, such as hyperactivity, conduct, and reading dis-
orders, were excluded from the research.

The terms "dyslexia," "reading disorder," "reading dis-
ability," "learning disorder," "learning disability," and "LD,"
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or their Persian equivalents, were searched in Scopus,
PubMed, Magiran, SID, and Civilica from 1991 to the end
of 2021. Since some internal databases did not show sen-
sitivity to the search operators (OR, AND, NOT), the search
was conducted only through the keywords of reading dis-
order, reading disability, dyslexia, and learning disorder to
achieve high sensitivity. The search for research sources
was limited to English and Farsi. In addition, the refer-
ence lists of the selected articles were screened. Initial title
screening was done by the firstauthor using Mendeley soft-
ware and a website. The firstand second authors then inde-
pendently screened the abstracts and entire articles from
theinitial screening and resolved disagreements using dis-
cussion, the results of which were confirmed by the third
and fourth authors.

The interventions in this research consisted of neu-
ropsychology, neurofeedback, and phonological aware-
ness interventions, each with several interventions.
Neuropsychological interventions comprised cognitive
strategies training, metacognitive strategies training,
hemisphere-specific stimulation, visual perception skills
training, neuropsychology, accuracy training, working
memory strategies training, Frostig visual perception, au-
ditory comprehension training, attention training based
on the Fletcher program, self-reinforcement, strengthen-
ing working memory with computers, perceptual-motor
training, computer-assisted cognitive rehabilitation,
thinking maps training, cognitive games, linguistic
games, two hemispheres training, auditory processing
training, visual processing training, and non-verbal listen-
ing training. Phonological awareness interventions were
phonological awareness, phonemic games, cognitive reha-
bilitation based on phonological awareness, morpheme
awareness through games, phoneme-based active mem-
ory training, morphological awareness, and phonological
training using a robot. Neurofeedback interventions con-
sisted of neurofeedback training, biofeedback training,
electroencephalography (EEG), hemoencephalography
(HEG), or functional magnetic resonance imaging (FMRI)
of the Loretta type.

4. Data Extraction

At this stage, the full texts of the articles were reviewed.
Data were extracted from studies using a form. The ex-
tracted data consisted of the name of the author(s), year
of publication, data collection method, sample size, mean
and standard deviation in the experimental and control
groups, outcome(s), participants’ gender, age, and educa-
tion level, and quality of the study. Some of the most im-
portant characteristics of the selected studies are listed in
Table 1. In the first stage of the search, 8,032 studies were

Iran | Psychiatry Behav Sci. 2023;17(1):130248.



Mousavi SE et al.

obtained. Finally, based on the inclusion and exclusion cri-
teria and removing irrelevant and repetitive studies, 49 ar-
ticles entered the final stage.

Risk of bias assessment: Bias in psychological interven-
tions is essential due to using different measurement tools
(70). This is certainly more evident in the network meta-
analysis, where one assumption is the consistency of the
studies. Therefore, to assess the risk of bias in the stud-
ies, the modified Joanna Briggs Institute (JBI) tool was used
(71), which contains five questions:

(1) Are the experimental and control groups adequately
matched?

(2) Is the research implementation method clearly
stated, for example, in the definition of the research pop-
ulation?

(3) Is the method of selecting research subjects ran-
dom?

(4) Is the method of random selection stated?

(5) Is the assignment of subjects to experimental and
control groups random?

Accordingly, a total score ranging from 0 to 10 is ob-
tained for each study. Scores below 5, between 5 and 7, and
8 or above are considered poor, average, and good quality,
respectively.

Statistical analysis: Network meta-analysis was per-
formed using R and R studio software and the "netmeta"
package via a random-effects model and frequency ap-
proach for the combination of direct and indirect evidence
(72). Direct evidence refers to the pooled effect based on
randomized studies (as in traditional meta-analysis), while
indirect evidence is calculated from the network. For ex-
ample, the difference between B and C is derived from the
difference between A versus B and A versus C.

The network structure was created for both individual
and group interventions. Network meta-analysis provides
standardized mean difference effect sizes between groups
based on both direct and indirect evidence, as well as confi-
dence intervals and P values. Cohen’s d interpretation was
used to describe effect sizes: 0.2 (small), 0.5 (medium), and
0.8 (large) (73).

The consistency assumption was checked using the P-
value statistic from the direct and indirect comparison of
the standardized mean difference for each arm connected
in the network and visual examination of the graph, and
no evidence of inconsistency in the network was found.
The analysis also provided information about the proba-
bility of each intervention being the most effective using
surface under the cumulative rankings curve (SUCRA) val-
ues for each intervention and the three groups of interven-
tions. The SUCRA value shows each intervention relative to
the hypothetical best intervention (score out of 100) (72).

Evaluating the assumptions of network meta-analysis:
One of the presuppositions of network meta-analysis is the
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examination of heterogeneity. Heterogeneity refers to the
fact that there should not be dispersion between the re-
sults of studies in pairwise comparisons (74). Therefore, us-
ing the I? statistic, the heterogeneity between the studies
was checked, showing a value significant of 91.6. To find the
reason for heterogeneity, the I* value was reduced to 76.6
using the technique of removing outliers. Other factors
influencing heterogeneity can root in using different out-
come measurement tools with different scoring systems,
the presence of a study with a high impact on research,
and the different sample sizes of the studies. Therefore,
the impact analysis method was used, but it did not re-
duce heterogeneity. A third step to find sources of het-
erogeneity was subgroup analysis based on study quality,
which did not show evidence of reduced heterogeneity.
Another (or the most important) assumption of network
meta-analysis, without which it is practically impossible
to implement network meta-analysis, is consistency or ho-
mogeneity. Therefore, Cochrane’s g-test was used to eval-
uate this assumption, confirming the similarity of direct
and indirect comparisons.

5. Results

5.1. Description of Included Studies

From the databases’ search, 8,032 studies were ob-
tained (Figure1).

After removing duplicate and unrelated items and re-
viewing research titles and abstracts, 480 full-text stud-
ies remained. Finally, using the inclusion and exclusion
criteria, 49 studies on the outcome of dyslexia (improv-
ing reading performance, reading comprehension, read-
ing speed, and accuracy) with 1,741 participants (977 boys
(56%) and 764 girls (44%)) were included in the systematic
review. There were 48 interventions, control groups, and
combined interventions that were classified into 14 classes.
Subsequently, they were categorized into three groups
for analysis: Neurofeedback-based, neuropsychological-
based, and phonological awareness interventions. Of
them, 43 studies were conducted in Iran, one in Italy, two
in France, one in Germany, and two in China. All the in-
cluded studies utilized a pretest-posttest design with a con-
trol group. Twenty-two studies used (NEMA) test Moradi et
al. (19), three studies the reading test of Nesfat et al. (14),
three studies the reading test of Fallahchay (16), four stud-
ies a researcher-made test, three studies the reading test
of Azizian and Abedi (22), two studies the reading test of
Sima-Shirazi and Nili-Pour (24), one study the reading test
of Yarmohammadian et al. (30), three studies the reading
test of Bdyyan (29), two studies the reading test of Shafiei
et al. (34), one study the reading test of Sharifi and Raefi
(41), two studies the reading test of Hung (44), one study
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Figure 1. Prisma diagram for systematic review and meta-analysis

4 Iran ] Psychiatry Behav Sci. 2023;17(1):e130248.



Mousavi SE et al.

the reading test of Moradi et al. (19), one study the Layes
reading test (47), and one study the Salzburg reading test
(46) as a study tool. Regarding risk of bias assessment, 26
studies were evaluated as good, 16 as average, and seven as
poor (Table 1).

5.2. Analysis

Anetwork map was created with 74 interventions from
49 studies (Figure 2). In the network structure, the lines in-
dicate that two interventions are compared. The width of
the lines indicates the number of studies that compared
two interventions. The greater the number of studies com-
paring two interventions, the wider the line. There was no
evidence of inconsistency in the models (Q = 1.20, df = 2,
and P = 0.55). In other words, consistency means that the
relative effect of a comparison (A-B) based on direct evi-
dence is not different from the effect based on indirect evi-
dence (13).

The results of network meta-analysis comparisons (ef-
fect sizes and confidence intervals) showed that the ef-
fect sizes were statistically significant in the direct com-
parisons of the control group with visual perception skills
training, motor perception training, attention-based pro-
grams, neuropsychological intervention, spatial percep-
tion processing-based training, cognitive games, and cog-
nitive and metacognitive strategies. Moreover, the effect
sizes were statistically significant in the indirect compar-
isons between working memory strategies and perceptual
motor training, between neuropsychological intervention
and spatial perception processing-based training, between
visual perception skills training and phonological process-
ing, linguistic games and spatial perception processing-
based training, between phonological processing and
motor perception training, attention programs, training
based on spatial perception processing and cognitive and
metacognitive strategies, between perceptual-motor train-
ing and neurofeedback, linguistic games, spatial percep-
tual processing-based training, cognitive and metacogni-
tive strategies, and auditory processing. Furthermore, ef-
fect sizes were statistically significant between attention
programs and linguistic games, spatial perception pro-
cessing training and auditory processing, between neu-
ropsychological intervention and neurofeedback, linguis-
tic games, spatial perception processing-based training,
cognitive rehabilitation, and cognitive and metacogni-
tive strategies, between neurofeedback and spatial percep-
tion processing-based training, between linguistic games
and cognitive and metacognitive strategies, and finally be-
tween training based on spatial perceptual processing and
cognitive rehabilitation, cognitive games, cognitive and
metacognitive strategies, and brain stimulation.
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5.3. Ranking of Interventions

In the ranking of interventions, small effect sizes are
considered “bad” or “weak.” Individual and group inter-
ventions were sorted based on P score, and the inter-
vention or interventions with the largest effect size were
placed at the top of the chart. According to the diagram
in Figure 3, in individual interventions, the probability of
obtaining the first rank in improving dyslexia symptoms
for perceptual-motor training is 96%; after that, neuropsy-
chological intervention and cognitive games were in the
second and third places, respectively. In the analysis of
three-group interventions, the probability that the neu-
ropsychological group intervention will get the first rank
in improving the symptoms of dyslexia is 97%. The neu-
rofeedback and phonological awareness group interven-
tions are ranked second and third in phonological aware-
ness, respectively.

6. Discussion and Conclusions

This study compares the effectiveness of neurofeed-
back, neuropsychological, and phonological awareness in-
terventions in improving dyslexia symptoms using a net-
work meta-analysis method. In this research, a total of 49
articles were examined. All the studies were assessed in
terms of quality and risk of bias. Moreover, network meta-
analysis assumptions, including consistency and homo-
geneity, were considered. Based on the findings, the consis-
tency between the studies was acceptable, but the hetero-
geneity was high. Sources of heterogeneity were evaluated
using three methods, and the reasons were mentioned in
the section on heterogeneity.

Regarding the effectiveness of the three interventions,
the results showed that the neurofeedback, neuropsychol-
ogy, and phonological awareness group interventions ef-
fectively improve dyslexia symptoms. Based on the P
score ranking, the first to third ranks in the individual in-
terventions belonged to perceptual-motor training, neu-
ropsychological interventions, and cognitive games, re-
spectively. These results are somewhat consistent with the
research of Peters et al. (12), Cancer and Antonietti (9), and
Lee and Yoon (11). This effectiveness is due to the role of
motor and perceptual games in creating changes in brain
structures and creating changes in executive functions at
a young age (75, 76). In-group interventions, neuropsy-
chological group interventions, neurofeedback group in-
terventions, and phonological awareness group interven-
tions were ranked first to third, respectively. Accordingly,
it can be stated that neuropsychological interventions are
more likely to be effective in improving dyslexia symp-
toms than neurofeedback and phonological awareness in-
terventions. Due to the high number of interventions in



Mousavi SE et al.

Neurofeedback

Neuropsychology
¢

Wait

Phonological awareness

Cp Cmcs
Cr
Epbvsp
Apt
Ipp
r mst
Neuro A q
Wait
Nt
Pba

Pmt Pp

Figure 2. The structure of individual and group interventions. Vpst, visual perception skills training; Cmcs, cognitive and meta-cognitive strategies; Bs, brain stimulation;
Wmst, working memory strategies training; Pp, phonological processing; Apt, auditory processing training; Epbvst, educational package based on visual-spatial processing;
Nt, neuropsychological treatment; Pba, programs based on attention; Pmt, perceptual-motor training; Cr, cognitive rehabilitation; Neuro, neurofeedback; Cp, cognitive plays;

Apt, auditory processing training; Lpp, linguistic plays program; Wait, control group.
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Figure 3. Ranking of individual and group interventions

the field of dyslexia, these results can be a good guide for
therapists in choosing the best and most effective treat-
ment and intervention for reading disorders.

6.1. Research Limitations

One of the limitations of this research was the dispar-
ity in the number of studies in the three groups. Also,
we only included studies in which the age of children was
under 18 years, the full text was available, the design was
pretest-posttest with a control group, the effect sizes were
calculated, or the necessary data for calculating the effect
sizes existed, and the research design was experimental
or quasi-experimental. Accordingly, the subjects who si-
multaneously had other disorders, such as hyperactivity

and conduct disorder, were excluded from the research.
The number of initial studies was more in the neuropsy-
chology group and less in the neurofeedback group be-
cause, due to the nature of the neurofeedback interven-
tion and its expensive implementation, most studies in
the neurofeedback group had single-subject designs and
did not meet the conditions for inclusion in the study. Fu-
ture studies should be carried out considering these lim-
itations. Meta-analysis of single-sample results and con-
ducting neurofeedback research in groups can also lead to
amore accurate analysis.

Iran | Psychiatry Behav Sci. 2023;17(1):130248.



Mousavi SE et al.

Footnotes

Authors’ Contribution: S. E. M. conceived and designed
the study and wrote the Persian draft of the manuscript.
M.O. evaluated and translated it into English. S. E. M., N. B.
and A. H. Analyzed and interpreted the results. All authors
read and approved the final manuscripts.

Conflict of Interests: This research is part of the doctoral
thesis of the first author. The second author is the super-
visor, and the third and fourth authors are thesis advisors.
There is no conflict of interest. The thesis was supported by
the Research Vice-Chancellery of the Shahid Chamran Uni-
versity of Ahvaz.

Funding/Support: SCU.EP1400.29204. N.grant.

References

1

10.

Mayes SD, Calhoun SL. Frequency of reading, math, and writing
disabilities in children with clinical disorders. Learn Individ Differ.
2006;16(2):145-57. https://doi.org/10.1016/j.1indif.2005.07.004.

. FathiD,FaramarziS, Eftekhar Saadi Z,NaderiF, Zargar Y. [Effectiveness

of Targeted Reading Intervention Based on Response to Intervention
on Reading Function and Academic Self-efficacy of Third Grade Ele-
mentary School Students with Dyslexia]. Pajouhan Sci . 2022;20(1):24-
32. Persian. https:|/doi.org[10.52547/psj.20.1.24.

. Ortiz A, Martinez-Murcia FJ, Luque JL, Gimenez A, Morales-

Ortega R, Ortega ]. Dyslexia Diagnosis by EEG Temporal and
Spectral Descriptors: An Anomaly Detection Approach. Int
J Neural Syst. 2020;30(7):2050029. [PubMed ID: 32496139].
https://doi.org[10.1142/S012906572050029X.

. Vojoudi K, Akhavan Tafti M, Khademi Ashkzari M. The Effectiveness

of Educational Package Based on Visual-Spatial Processing in Read-
ing Performance of Dyslexic Students. Avicenna | Neuro Psycho Physiol.
2017;4(3):79-86. https:|/doi.org[10.32598/ajnpp.4.3.79.

. Namdar P, Pourasghar M, Lal Alizadeh F, Shiva A. Anxiety, Depression,

and Quality of Life in Caregivers of Children with Cleft Lip and Palate:
A Systematic Review. Iran ] Psychiatry Behav Sci. 2022;16(2). e113591.
https://doi.org/10.5812ijpbs-113591.

. Farnia S, Abedi-Darzi S, Fattahi S, Yazdani Charati ], Motamedi

MR, Bakhshian F, et al. The Effect of Beta and Alpha Neuro-
feedback on Memory: A Randomized, Double-Blind, Sham-
Controlled, Clinical Trial. Iran ] Psychiatry Behav Sci. 2017;11(2).
€7431. https:[/doi.org[10.5812[ijpbs.7431.

. Alkoby O, Abu-Rmileh A, Shriki O, Todder D. Can We Predict Who

Will Respond to Neurofeedback? A Review of the Inefficacy Prob-
lem and Existing Predictors for Successful EEG Neurofeedback
Learning. Neuroscience. 2018;378:155-64. [PubMed ID: 28069531].
https://doi.org/10.1016/j.neuroscience.2016.12.050.

. Marzbani H, Marateb HR, Mansourian M. Neurofeedback:
A Comprehensive Review on System Design, Methodology
and Clinical Applications. Basic Clin Neurosci. 2016;7(2):143-

58. [PubMed ID: 27303609]. [PubMed Central ID: PMC4892319].
https://doi.org[10.15412(].BCN.03070208.

. Cancer A, Antonietti A. Music-based and auditory-based interven-

tions for reading difficulties: A literature review. Heliyon. 2022;8(4).
€09293. [PubMed ID: 35497042]. [PubMed Central ID: PMC9048091].
https://doi.org[10.1016/j.heliyon.2022.e09293.

GaluschkaK, Ise E,Krick K, Schulte-Korne G. Effectiveness of treatment
approaches for children and adolescents with reading disabilities:
a meta-analysis of randomized controlled trials. PLoS One. 2014;9(2).
€89900. [PubMed ID: 24587110]. [PubMed Central ID: PMC3935956].
https://doi.org/10.1371/journal.pone.0089900.

Iran | Psychiatry Behav Sci. 2023;17(1):e130248.

11

12.

13.

15.

18.

20.

21

22.

23.

24.

25.

26.

27.

28.

Lee ], Yoon SY. The Effects of Repeated Reading on Reading Flu-
ency for Students With Reading Disabilities: A Meta-Analysis.
J Learn Disabil. 2017;50(2):213-24. [PubMed ID: 26408529].
https://doi.org[10.1177/0022219415605194.

Peters JL, De Losa L, Bavin EL, Crewther SG. Efficacy of
dynamic visuo-attentional interventions for reading in
dyslexic and neurotypical children: A systematic review. Neu-
rosci Biobehav Rev. 2019;100:58-76. [PubMed ID: 30802473].
https://doi.org/10.1016/j.neubiorev.2019.02.015.

Higgins JP, Thomas ], Chandler ], Cumpston M, Li T, Page M], et al.
Cochrane Handbook for Systematic Reviews of Interventions. Hoboken,
NJ: John Wiley & Sons; 2019. https://doi.org/10.1002/9781119536604.

. Baezzat F, Banijamali S, Moazzemi D. [Effects of neuropsychological

treatment on the reading efficiency of iranian students with devel-
opmental dyslexia of linguistic type]. Psychol Stud. 2006;2(1-2):107-24.
Persian.

Same Siahkalroodi L, Alizadeh H, Kooshesh M. [The Impact of Visual
Perception Skills Training on Reading Performance in Students with
Dyslexia]. Adv Cogn Sci. 2009;11(2):63-72. Persian.

. Fallahchay R. [Investigation of reading and writing disorders among ele-

mentary school students of Rasht city] [master’s thesis]. Tehran: Tarbiat
Modares University; 1995. Persian.

. Yaaghobi A, Ahadi H. [The effectiveness off metacognitive strategies

instuction on 4th and 5th grade elementary dyslexia male students
reading improvement]. Psychol Stud. 2005;1(1):47-58. Persian.
Ghobari-Bonab B, Afrooz G, Hasanzadeh S, Bakhshi |, Pirzadi H. [The
impact of teaching active metacognitive thinking-oriented strategies
and self monitoring on realing comprehension of students with the
reading difficulties]. ] Learn Disabil. 2012;1(2):77-97. Persian.

. Moradi A, Hosaini M, Kormi Nouri R, Hassani ], Parhoon H. [Reliabil-

ity and Validity of Reading and Dyslexia Test (NEMA)]. Adv Cogn Sci.
2016;18(1):22-34. Persian.

Daemi HR. [Evaluating the Effectiveness of Metacognitive Strategies
Training in Improving Reading, Comprehension and Reading Speed
of Students]. Educ Psychol. 2013;8(24):2-28. Persian.

Karimi S, Askari S. [The effectiveness of working memory strategies
training on improvement of reading performance in students with
dyslexia]. ] Learn Disabil. 2013;3(1):79-90. Persian.

Azizian M, Abedi MR. [Construction and Standardization of Reading
Level Diagnostic Test for Third Grade Primary School Children]. Iran |
Psychiatry Clin Psychol. 2006;11(4):379-87. Persian.

Karami ], Abbasi Z, Zakei A. [The effect of phonological awareness
training on speed, accuracy and comprehension of students with
dyslexia]. | Learn Disabil. 2013;2(3):38-53. Persian.

Sima-Shirazi T, Nili-Pour R. [Developing and Standardization of a Di-
agnostic Reading Test]. Arch Rehabil. 2004;5(1):7-11. Persian.
Vatandoost N, Yarmohammadian A, Abedi A, Ghaziasgar N, Mogh-
tadaie M. [The effect of auditory perception training on reading per-
formance of the 8-9-year old female students with dyslexia: A prelim-
inary study]. Aud Vestib Res. 2013;22(4):60-8. Persian.

Jadidi Feighan M, Abedi A, Jamali Paghale S, Jadidi Feighan M.
|Effectiveness of Neuropsychological Interventions on the Read-
ing Components (Speed, Accuracy and Understanding) of Stu-
dents with Dyslexic]. Res Clin Psychol Couns. 2014;4(1):115-34. Persian.
https://doi.org[10.22067/ijap.v4i1.15793.

Esfahani A, Asgarnejad AS, Ahadi H, Mousavi AM. [Effectiveness of the
Meta-cognitive Trainings in the Reading Functions of the Third Grade
Male Dyslexia Students of the Elementary Schools]. ] Cognit Psychol.
2014;1(2):10-8. Persian.

Chupan Zideh R, Abedi A, Pirooz Zijerdi M. [The effectiveness of train-
ing attention based on fletcher’s program on the reading perfor-
mance of female student with dyslexia]. ] Learn Disabil. 2015;4(1):36-
48. Persian.

. Bdyyan SA.[Survey of prevalence of reading and writing disorders in bilin-

gual elementary schools in the area of feradounshar] [thesis]. Khorasgan:
Khorasgan Islamic Azad University; 1996. Persian.


https://doi.org/10.1016/j.lindif.2005.07.004
https://doi.org/10.52547/psj.20.1.24
http://www.ncbi.nlm.nih.gov/pubmed/32496139
https://doi.org/10.1142/S012906572050029X
https://doi.org/10.32598/ajnpp.4.3.79
https://doi.org/10.5812/ijpbs-113591
https://doi.org/10.5812/ijpbs.7431
http://www.ncbi.nlm.nih.gov/pubmed/28069531
https://doi.org/10.1016/j.neuroscience.2016.12.050
http://www.ncbi.nlm.nih.gov/pubmed/27303609
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4892319
https://doi.org/10.15412/J.BCN.03070208
http://www.ncbi.nlm.nih.gov/pubmed/35497042
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9048091
https://doi.org/10.1016/j.heliyon.2022.e09293
http://www.ncbi.nlm.nih.gov/pubmed/24587110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3935956
https://doi.org/10.1371/journal.pone.0089900
http://www.ncbi.nlm.nih.gov/pubmed/26408529
https://doi.org/10.1177/0022219415605194
http://www.ncbi.nlm.nih.gov/pubmed/30802473
https://doi.org/10.1016/j.neubiorev.2019.02.015
https://doi.org/10.1002/9781119536604
https://doi.org/10.22067/ijap.v4i1.15793

Mousavi SE et al.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Yarmohammadian A, Ghamarani A, Seifi Z, Arfa M. [Effectiveness of
cognitive strategies training on memory, reading performance and
speed of information processing in students with dyslexia]. J Learn
Disabil. 2015;4(4):101-17. Persian.

Mozami Goudarzi S, Arabani Dana A, Farokhi N, Goudarzi K. [In-
vestigating the Amplification of Working Memory Using Computer
and its Effectiveness on Recovering the Reading Function and Accu-
racy in Tehran’s Dyslexic Students at Primary Level]. ] Except Child.
2015;15(3):19-30. Persian.

Bayrami M, Movahedi Y, Esmaili S, Zorahim R. [The effectiveness
of neuropsychological rehabilitation on reading speed, accuracy of
reading and reading comprehension in students with Dyslexia]. Iran
J Rehabil Res Nurs. 2016;2(3):69-77. Persian.

Narimani M, Nori R, Abolghasemi A. [Comparison of the effective-
ness of phonological awareness strategies and Fernald multi-sensory
to improve reading skill and comprehension of dyslexia students]. J
Learn Disabil. 2015;4(3):104-20. Persian.

Shafiei B, Tavakol S, Alinia L, Maracy MR, Sedaghati L, Foroughi R. [De-
veloping a screening inventory reading test (IRT) for the Isfahanian
students of the first to fifth grade]. Auditory and Vestibular Research.
2009;17(2):53-60. Persian.

Nasri S, Karimi Lichahi R. [The comparison of the effectiveness of
multi-sensory and perceptual-motor training method in improving
reading skills dyslexic students]. ] Learn Disabil. 2016;5(4):123-40. Per-
sian.

Hosseinkhanzadeh A, Latif Zanjani M, Taher M. [Efficacy of Computer-
Assisted Cognitive Remediation (CACR) on Improvement Executive
Functions and Reading Performance of Students with Dyslexia]. Neu-
ropsychology. 2017;2(7):27-46. Persian.

Amrollahi Bioki F, Hoosein Khanzadeh AA. [Self-instructional tech-
niques effectiveness on reading performance and academic self-
efficacy in dyslexic students]. Psychol Except Individ. 2017;7(25):53-73.
Persian. https://doi.org/10.22054/jpe.2017.20839.1532.

Karami ], Momeni K, Abbasi Z. [The effectiveness of metacog-
nitive strategies and working memory training on reading
performance (accuracy, speed and comprehension) of stu-
dents with dyslexia]. Psychol Achiev. 2016;23(2):51-68. Persian.
https://doi.org[10.22055/psy.2017.12621.

Sheykholeslami A, Bakhshayesh AR, Barzegar-Bafrooei K, Moradi
Ajami V. [The Effectiveness of Working Memory Training on
Reading Performance and Memory Capacity of Students with
Reading Disability]. J Clin Psychol. 2017;9(2):47-58. Persian.
https://doi.org/10.22075/jcp.2017.9475.

Rasouli M, Chobdari A, Kargar H, Rostami S. [Cognitive and meta-
cognitive strategies to improve reading performance and aca-
demic self-efficacy in boys with dyslexia]. Middle East ] Disabil Stud.
2018;8(0):32. Persian.

Sharifi A, Raefi MH. [Introduction to pervasive disorders of development].
Tehran: Ghomes; 2009. Persian.

Hamidi F, Fayazbakhsh M. [Effectiveness of Working Memory Train-
ing on Improving Reading Skills in Dyslexic Primary School Stu-
dents]. ] Instr Eval. 2015;9(35):13-35. Persian.

Akbari E, Soltani-Kouhbanani S, Khosrorad R. The effectiveness
of working memory computer assisted program on execu-
tive functions and reading progress of students with read-
ing disability disorder. Electron | Gen Med. 2019;16(2):emi23.
https://doi.org/10.29333/ejgm/94044.

Wang LC, Liu D, Xu Z. Distinct effects of visual and auditory temporal
processing training on reading and reading-related abilities in Chi-
nese children with dyslexia. Ann Dyslexia. 2019;69(2):166-85. [PubMed
ID:30671864]. https://doi.org/10.1007/s11881-019-00176-8.
Pape-Neumann |, Ermingen-Marbach M, Grande M, Willmes K, Heim
S. The role of phonological awareness in treatments of dyslexic pri-
mary school children. Acta Neurobiol Exp (Wars). 2015;75(1):80-106.
[PubMed ID: 25856525].

Mayringer H, Wimmer H. [Salzburg Screening for Reading in Grade 1-4,
SLS 1-4]. Bern: Hans Huber; 2003. German.

47.

48.

49.

50.

51

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Layes S, Guendouz M, Lalonde R, Rebai M. Combined Phono-
logical Awareness and Print Knowledge Training Improves
Reading Accuracy and Comprehension in Children with Read-
ing Disabilities. Intl | Disabil Dev Educ. 2022;69(4):1185-99.
https://doi.org[10.1080/1034912x.2020.1779914.

Layes S, Chouchani MS, Mecheri S, Lalonde R, Rebai M. Efficacy
of a visuomotor-based intervention for children with reading and
spelling disabilities: a pilot study. Br ] Spec Educ. 2019;46(3):317-39.
https://doi.org[10.1111/1467-8578.12278.

Wang LC. Effects of Phonological Training on the Reading and
Reading-Related Abilities of Hong Kong Children with Dyslexia. Front
Psychol. 2017;8:1904. [PubMed ID: 29163285]. [PubMed Central ID:
PMC5671595]. https://doi.org(10.3389/fpsyg.2017.01904.

Yaghoubi A, Mohagheghi H, Ghafoori Asar M, Rashid K. [Comparison
of the Effects of Fernald Multi-Sensory and Frostig Visual Perception
Methods on Improvement of Reading Performance in Dyslexic Male
Students in Hamedan City]. Psychol Except Individ. 2013;3(9):21-32. Per-
sian.

Adib Sereshki N, Moradi N, Yadegari F, Kannani Z. [The effectiveness
of attention training on the reading performance of students with
dyslexia]. ] Cogn Psychol. 2017;4(4):61-70. Persian.

. Sabaghi A, Rezaee M, Mirzakhani N, Irani A, Tabatabaee SM. [Effective-

ness of Neurofeedback Training on Reading Performanceand Work-
ing Memory in Students with Dyslexia]. Sci | Rehabil Med. 2017;6(3):11-
20. Persian. https://doi.org[10.22037/jrm.2017.1100333.

Dehghan N, Faramarzi S, Nadi MA, Arefi M. [Effect of Educational In-
terventions through Cognitive Plays on the Reading Performance of
Dyslexic Students]. Middle East | Disabil Stud. 2017;7(0):87. Persian.
Ladonni Fard N, Shojaee S, Hemmati Alamdarloo G. [The Effective-
ness of linguistic plays program on Reading Performance of Male Stu-
dents with dyslexia]. Psychol Except Individ. 2017;7(25):35-52. Persian.
https://doi.org/10.22054/jpe.2017.6033.1182.

Rahbar Karbasdehi F, Hosseinkhanzadeh A, Abolghasemi A. [Ef-
fects of Self-Regulation Strategies Training on Academic Self-Efficacy
and Reading Performance of Students with Dyslexia]. Q ] Fam Res.
2019;15(4):49-66. Persian.

Hashemi T, Bayrami M, Esmaeilpour K, Nemati Sogolitappeh F,
Khosheghbal M. [Comparison of the effectiveness of cognitive reha-
bilitation focused on phonological awareness and cognitive reha-
bilitation focused on working memory in improving symptoms of
dyslexia in primary school students]. ] Learn Disabil. 2019;9(1):138-57.
Persian. https://doi.org/10.22098/j1d.2019.837.

Safari N, Baezzat F, Ghaffari M. [The effectiveness of cognitive reha-
bilitation on reading efficiency in dyslexic students]. J Psychol Stud.
2019;15(3):105-22. Persian.

Naji ES, Shokoohi-Yekta M, Hasanzadeh S, Hejazi E, Ejei . [The Effective-
ness of Phoneme-Based Working Memory Education on Improving
the Ability of Reading in Dyslexic Students]. ] Psychol. 2020;3(24):299-
316. Persian.

Haghighatzadeh R, Ghamarani A, Faramarzi S. [Effect of -motor-
perception training on reading performances of dyslexian elemen-
tary students of Isfahan]. ] Health Syst Res. 2020;15(4):272-9. Persian.
https://doi.org[10.48305/hs1.2020.15.4.104.

Hemati Almdarloo G, Tavakoli F. [The Efficacy of Attention
Plays on Reading Performance of Female Students with
Dyslexia]. | Educ Psychol Stud. 2020;17(40):53-34. Persian.
https://doi.org[10.22111/jeps.2021.5897.

Tikderi A, Kafi H. [Effect of Working Memory Training on the Improv-
ing Reading Performance and Working Memory Capacity in Children
with Dyslexial. Iran | Pediatric Nurs. 2020;7(1):50-61. Persian.
Narimani M, Abolghasemi A, Rajab S, Nazari MA, Zahed A. [The Im-
pact of EEG Neurobiofeedback on Dyslexia Symptoms]. ] Except Child.
2012;12(1):25-32. Persian.

Azami E, Haj Sadeghi Z. [Comparing the effectiveness of the neuro-
feedback and Davis treatment methods on the reading performance
of dyslexic students]. Zanko | Med Sci. 2017;18(58):1-14. Persian.

Iran | Psychiatry Behav Sci. 2023;17(1):130248.


https://doi.org/10.22054/jpe.2017.20839.1532
https://doi.org/10.22055/psy.2017.12621
https://doi.org/10.22075/jcp.2017.9475
https://doi.org/10.29333/ejgm/94044
http://www.ncbi.nlm.nih.gov/pubmed/30671864
https://doi.org/10.1007/s11881-019-00176-8
http://www.ncbi.nlm.nih.gov/pubmed/25856525
https://doi.org/10.1080/1034912x.2020.1779914
https://doi.org/10.1111/1467-8578.12278
http://www.ncbi.nlm.nih.gov/pubmed/29163285
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5671595
https://doi.org/10.3389/fpsyg.2017.01904
https://doi.org/10.22037/jrm.2017.1100333
https://doi.org/10.22054/jpe.2017.6033.1182
https://doi.org/10.22098/jld.2019.837
https://doi.org/10.48305/hsr.2020.15.4.104
https://doi.org/10.22111/jeps.2021.5897

Mousavi SE et al.

64.

65.

66.

67.

68.

69.

70.

Soleymani M, Vakili S. [Effectiveness of Cognitive Rehabilitation on
the Promotion of Reading and Working Memory in Students with
Reading Learning Difficulties]. Appl Psychol Res Q. 2016;7(1):151-62. Per-
sian.

Gharibi H, Ahmadi B, Mahmoodi H, Karimian E, Gharibi ]. [The Effec-
tiveness of Attention Games on Reading Ability of Dyslexic Children].
J Learn Disabil. 2022;11(3):90-102. Persian.

Kaveh A, Hassan Zadeh R, Mirzaeian B. [The Effectiveness
of Auditory Transformation Therapy with a Cognitive In-
formationProcessing Approach in the Treatment of Cogni-
tive Dyslexia]. J Paramed Sci Rehabil. 2021;10(2):58-71. Persian.
https://doi.org/10.22038jpsr.2021.50461.2141.

Sabeghi F, Mohammadyfar M, Rezaei A. Effectiveness of Neuropsy-
chological Intervention on Reading Performance and Executive Func-
tions in Dyslexic Children. Iran Evolut Educ Psychol. 2022;4(1):13-24.
https://doi.org[10.52547/ieepj.4.1.13.

Safari N, Baezzat F, Ghaffari M. [Effectiveness of Cognitive Rehabil-
itation Program on Attention Dimensions and Reading Efficacy in
Students with Dyslexia]. | Child Ment Health. 2020;7(3):167-81. Persian.
https://doi.org/10.52547[jcmh.7.3.14.

Pasqualotto A, Venuti P. A Multifactorial Model of Dyslexia: Evidence
from Executive Functions and Phonological-based Treatments. Learn
Disabil Res Pract. 2020;35(3):150-64. https:|/doi.org[10.1111/ldrp.12228.

Munder T, Barth |]. Cochrane’s risk of bias tool in
the context of psychotherapy outcome research. Psy-
chother ~ Res.  2018;28(3):347-55. [PubMed ID:  29224503].

https://doi.org[10.1080/10503307.2017.1411628.

Iran | Psychiatry Behav Sci. 2023;17(1):e130248.

71.

72.

73.

74.

75.

76.

Moola S, Munn Z, Sears K, Sfetcu R, Currie M, Lisy K, et al. Conducting
systematic reviews of association (etiology): The Joanna Briggs Insti-
tute’s approach. Int | Evid Based Healthc. 2015;13(3):163-9. [PubMed ID:
26262566). https://doi.org/10.1097/XEB.0000000000000064.
Ricker G, Krahn U, Kénig ], Efthimiou O, Davies A, Papakon-
stantinou T. Network Meta-Analysis using Frequentist Methods. 2022.
Available from: https://cran.r-project.org/web/packages/netmeta/
netmeta.pdf.

Schiinemann H]J, Vist GE, Higgins JP, Santesso N, Deeks JJ, Glasziou
P, et al. Interpreting results and drawing conclusions. In: Hig-
gins JPT, Thomas ], Chandler |, Cumpston M, Li T, Page M],
et al.,, editors. Cochrane Handbook for Systematic Reviews of In-
terventions. Hoboken, NJ: John Wiley & Sons; 2019. p. 403-31
https://doi.org/10.1002/9781119536604.chi5.

Deeks J], Higgins JP, Altman DG. Analysing data and undertaking
meta-analyses. In: Higgins JPT, Thomas ], Chandler ], Cumpston M,
Li T, Page M]J, et al., editors. Cochrane Handbook for Systematic Re-
views of Interventions. Hoboken, NJ: John Wiley & Sons; 2019. p. 241-84.
https://doi.org[10.1002/9781119536604.ch10.

Ahangar Ghorbani Z, Hajloo N, Sepehri Nasab Z, Moazez R. [The effec-
tiveness of working memory on academic performance of students
with specific learning disorder: A meta-analysis study]. ] Learn Disabil.
2019;8(4):7-26. Persian. https://doi.org[10.22098/j1d.2019.819.
Basharpoor S, Seif E, Narimani M. [Systematic review of studies re-
lated to executive functions in children with dyslexia in the Ira-
nian studies (2001-2018)]. J Learn Disabil. 2022;11(2):33-46. Persian.
https://doi.org[10.22098j1d.2022.6083.1645.


https://doi.org/10.22038/jpsr.2021.50461.2141
https://doi.org/10.52547/ieepj.4.1.13
https://doi.org/10.52547/jcmh.7.3.14
https://doi.org/10.1111/ldrp.12228
http://www.ncbi.nlm.nih.gov/pubmed/29224503
https://doi.org/10.1080/10503307.2017.1411628
http://www.ncbi.nlm.nih.gov/pubmed/26262566
https://doi.org/10.1097/XEB.0000000000000064
https://cran.r-project.org/web/packages/netmeta/netmeta.pdf
https://cran.r-project.org/web/packages/netmeta/netmeta.pdf
https://doi.org/10.1002/9781119536604.ch15
https://doi.org/10.1002/9781119536604.ch10
https://doi.org/10.22098/jld.2019.819
https://doi.org/10.22098/jld.2022.6083.1645

Mousavi SE et al.

Table 1. Description of Studies Included in the Systematic Review

Study Year Country Research Sample Mean Intervention Outcome Tools Quality
Design Size Age Type Assessment
Baezzatetal. (14) 2006 Iran Pretest, 28 10 Neuropsychology Reading Nasaft et al. Good
posttest with accuracy; reading test
the control reading com- (14)
group prehension
Same Siahkalroodi 2009 Iran Pretest, 60 9 Visual Reading com- Fallahchay Moderate
etal. (15) posttest with perception prehension; reading test
control group skills training improving (16)
reading
performance
Yaaghobi and Ahadi 2005 Iran Pretest, 64 Meta-cognitive Improving Researcher- Good
(17) posttest with strategies reading made reading
control group performance test (17)
Ghobari-Bonab et al. 2012 Iran Pretest, 30 1.5 Meta-cognitive Reading com- NEMA test (19) Good
(18) posttest with strategies prehension
control group
Daemi (20) 2012 Iran Pretest, 68 Meta-cognitive Improving NEMA test (19) Good
posttest with strategies reading
control group performance;
speed of
reading
Karimi and Askari 2013 Iran Pretest, 30 Working Improving Azizian and Good
(21) posttest with memory reading Abedi reading
control group strategies performance test(22)
training
Karami et al. (23) 2013 Iran Pretest, 20 Phonological Speed of Sima-Shirazi Good
posttest with processing reading, and Nili-Pour
control group reading com- reading test
prehension, (24)
reading
accuracy
Vatandoost et al. (25) 2013 Iran Pretest, 20 8.5 Auditory Improving Azizian and Good
posttest with processing reading Abedi reading
control group training performance test(22)
Jadidi Feighan et al. 2014 Iran Pretest, 40 Neuropsychology Speed of NEMA test (19) Good
(26) posttest with reading,
control group reading com-
prehension,
reading
accuracy
Esfahani et al. (27) 2014 Iran Pretest, 30 Meta-cognitive Reading com- NEMA test (19) Good
posttest with strategies prehension
control group
Chupan Zideh et al. 2015 Iran Pretest, 30 Attention Improving Bdyyan Good
(28) posttest with training reading reading test
control group performance (29)
Yarmohammadian 2015 Iran Pretest, 30 Cognitive Cognitive Bdyyan Good
etal. (30) posttest with strategies strategies reading test
control group (29)
Mozami Goudarzi et 2015 Iran Pretest, 30 Amplification Improving NEMA test (19) Good
al. (31) posttest with of working reading
control group memory performance,
reading
accuracy
Bayrami et al. (32) 2015 Iran Pretest, 30 Neuropsychology Reading com- NEMA test (19) Good
posttest with prehension,
control group reading
accuracy
Narimani et al. (33) 2015 Iran Pretest, 30 Phonological Reading com- Shafiei et al. Good
posttest with processing prehension, reading test
control group reading (34)
accuracy,
speed of
reading
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Cognitive
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auditory
temporal
processing,
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Moradi et al.
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Layes et al.
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Ladonni Fard et al. 2017 Iran Pretest, 30 10 Linguistic Reading com- Sima-Shirazi Moderate
(54) posttest with plays program prehension, and Nili-Pour
control group speed of reading test
reading (24)
Rahbar Karbasdehi 2018 Iran Pretest, 27 10.11 Self-regulation Reading com- NEMA test (19) Moderate
etal. (55) posttest with strategies prehension
control group
Hashemi et al. (56) 2019 Iran Pretest, 60 Cognitive Reading com- NEMA test (19) Weak
posttest with rehabilitation prehension
control group focused on
phonological
awareness
Safari etal. (57) 2019 Iran Pretest, 30 9.66 Cognitive Reading com- Nasaft et al. Weak
posttest with rehabilitation prehension, reading test
control group speed of (14)
reading
Naji et al. (58) 2020 Iran Pretest, 30 Phonological Reading com- NEMA test (19) Moderate
posttest with active memory prehension
control group
Haghighatzadeh et 2020 Iran Pretest, 30 Perceptual- Improving Bdyyan Weak
al.(59) posttest with motor reading reading test
control group training performance (29)
Hemati Almdarloo 2020 Iran Pretest, 30 Programs Reading com- NEMA test (19) Moderate
and Tavakoli (60) posttest with based on prehension
control group attention
Tikderi and Kafi (61) 2020 Iran Pretest, 30 10.5 Working Reading com- NEMA test (19) Weak
posttest with memory prehension
control group training
Narimani et al. (62) 2012 Iran Pretest, 31 9.5 Biofeedback Reading com- Shafiei et al. Good
posttest with prehension reading test
control group (34)
Azami and Haj 2017 Iran Pretest, 30 Neurofeedback ~ Reading com- NEMA test (19) Moderate
Sadeghi (63) posttest with prehension
control group
Soleymani and 2016 Iran Pretest, 30 Cognitive Reading com- NEMA test (19) Weak
Vakili (64) posttest with rehabilitation prehension
control group
Gharibi etal. (65) 2022 Iran Pretest, 30 Programs Reading com- NEMA test (19) Good
posttest with based on prehension
control group attention
Kaveh et al. (66) 2021 Iran Pretest, 20 8 Auditory Reading com- Researcher- Good
posttest with processing prehension made reading
control group training test(66)
Sabeghi et al. (67) 2022 Iran Pretest, 30 Neuropsychology Reading com- NEMA test (19) Good
posttest with prehension
control group improving
reading
performance
Safari et al. (68) 2020 Iran Pretest, 30 9.5 Cognitive Reading com- Nasaft et al. Moderate
posttest with rehabilitation prehension, reading test
control group speed of (14)
reading
Pasqualotto and 2020 Italy Pretest, 49 8.95 Phonological Speed of Researcher- Moderate
Venuti (69) posttest with processing reading made reading
control group test (69)
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