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ABSTRACT

Introduction: in the last decades, the Phonological Hypothesis of dyslexia has gained popularity into the field
of psychology. This hypothesis holds that difficulties in learning to read are due to a neurocognitive disorder
and, in consequence, suggests that the possibilities of learning and/or improving reading skills in these cases,
depend on psychological treatments that correct or compensate for such deficiencies. The effectiveness
of these interventions is often undestood as confirmatory evidence of the neurological causes of reading
problems. However, the effectiveness of these interventions could be understood attending to their own
properties, without the need to postulate specific effects (corrective or compensatory) at a neurological
level.

Objective: the aim of the present study is to characterize the interventions framed in the Phonological
Hypothesis of dyslexia and to analyze the factors that influence their effectiveness.

Method: in order to achieve this objective, a content analysis was performed on a set of systematic reviews
that analyzed the effectiveness of this kind of interventions.

Results: the factors that influence the effectiveness of these interventions were identified and classified in
three categories: 1) the dependent variable analyzed, 2) procedural aspects of their implementation and 3)
the methodological rigor of the research.

Conclusions: the specificity of the interventions framed in the Phonological Hypothesis of dyslexia is discussed
and an alternative interpretation is proposed to understand their effectiveness. or unstructured, no longer
than 250 words; written in the past tense and in the third person singular.

Keywords: Learning Disability; Teaching Reading; Dyslexia; Intervention; Content Analysis.
RESUMEN

Introduccion: en las Gltimas décadas, la Hipdtesis Fonoldgica de la dislexia ha ganado popularidad en
el ambito de la Psicologia. Esta hipotesis sostiene que las dificultades de aprendizaje de la lectura se
deben a la existencia de un trastorno neurocognitivo y que las posibilidades de aprender y/o mejorar la
habilidad lectora en estos casos, dependen de tratamientos psicologicos que corrijan o compensen tales
deficiencias. La efectividad de estas intervenciones, suele esgrimirse como evidencia confirmatoria de las
causas neurologicas de los problemas de lectura. Sin embargo, la efectividad de las intervenciones podria
comprenderse atendiendo a sus propias caracteristicas, sin la necesidad de postular efectos especificos
(correctores o compensadores) a nivel neuroldgico.

Objetivo: el objetivo del presente estudio es caracterizar las intervenciones enmarcadas en la Hipotesis
Fonologica de la dislexia y analizar los factores que influyen en su efectividad, con la finalidad de ofrecer
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un marco para comprender la efectividad de estas intervenciones sin proponer la existencia de un trastorno
neurologico.

Método: para alcanzar este objetivo, se realizé un analisis de contenido sobre un conjunto de revisiones
sistematicas que analizaron la efectividad de este tipo de intervenciones.

Resultados: se identificaron tres clases de factores que inciden en la efectividad de estas intervenciones:
1) la variable dependiente analizada, 2) aspectos procedimentales de su implementacion y 3) la rigurosidad
metodoldgica de la investigacion.

Conclusiones: se discute la especificidad de las intervenciones enmarcadas en la Hipotesis Fonologica de la
dislexia y se propone una interpretacion alternativa para comprender su efectividad.

Palabras clave: Dificultad en el Aprendizaje; Dislexia; Intervencion; Enseiianza de la Lectura; Analisis de
Contenido.

INTRODUCTION

Worldwide, educational statistics show a high percentage of students who do not achieve functional levels
of reading, writing, and mathematics.™ This situation, which was traditionally understood in relation to the
challenges of the task of educating/teaching itself and the influence of various social factors, is now interpreted
by many people as an individual and organic problem, limited to each of the students involved, assuming that
learning problems indicate the existence of neurological functioning disorders.®3% This articulation of medical
and psychological discourses in the voices of mothers, teachers, and health professionals who participate in
accompanying the school trajectories of students with learning problems leads to fragmented representations
and interventions on the issue.®

This scenario calls for a careful analysis of the different ways in which the biomedical approach to learning
problems in school impacts the functioning of educational institutions and the various actors involved in them.

Since the end of the 20th century, the influence of cognitive neuroscience on the way we understand and
address school failure has grown to permeate common sense. In many countries, this way of conceiving school
failure has even been institutionalized through the enactment of laws that mandate a biomedical approach
from the fields of health and education. The recommended and endorsed “treatment” for learning difficulties
is neurological/cognitive stimulation of phonological awareness and other neurocognitive abilities believed
to be involved in reading. These treatments are thought to improve people’s performance in reading tasks
because they help to normalize and/or compensate for a neurological disorder that is believed to be the cause
of reading difficulties or dyslexia.®8%10.11)

These beliefs about the effectiveness of cognitive treatments for dyslexia stem from the phonological
hypothesis (PH) of dyslexia, the most widely studied etiological hypothesis of dyslexia in the field of neuroscience.
2 The PH of dyslexia is based on a conception of reading as a complex brain/cognitive function, specialized in
the decoding or translation of written signs into articulated sounds, which is based on phonological awareness
or the ability to identify and manipulate the sound segments of words and their graphic representations.
It is assumed that as people learn to identify and manipulate the sound segments of speech, mental/brain
representations of these segments are formed in their brains, which they can then combine to achieve different
forms of writing and reading.®'® The HF of dyslexia proposes that difficulties in learning to read—when not due
to brain damage, sensory, motor, or cognitive impairments, or teaching problems—are due to alterations in the
development of phonological awareness. 1013141516

It is common to hear and read that around 10 % of the school-age population has this type of neurological
disorder and, as a result, specific difficulties in learning to read or dyslexia. However, to date, no evidence has
been provided to justify this claim, which is based solely on correlational studies®'”:'® among which studies
analyzing the effectiveness of interventions are particularly relevant. In these studies, the improvement in
reading experienced by participants who receive phonological awareness training is conceived as an indicator
of the impact (correction and/or compensation) of these treatments on hypothetical deficient neurocognitive
mechanisms®38%1%1 and reinforces the belief that reading problems have a neurological cause.

This way of understanding school failure and the effectiveness of treatments corresponds to what Moncrieff('%:20)
called a “disease-centered” explanatory model, in that it presupposes the existence of a disease and, based on
that assumption, interprets the effects of treatment. This explanatory model, which allows us to understand
the effectiveness of many medical treatments, becomes tautological when used to explain problems in the
field of mental health in general and dyslexia in particular.?" If a person’s reading difficulties are explained by
pointing out that they have dyslexia, and dyslexia can only be explained by pointing out reading difficulties,
then the diagnosis of dyslexia does not explain the problem. To break out of this circularity, direct evidence of
the presumed affected neurological mechanism, independent of its behavioral indicators, must be provided.
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The effectiveness of treatments is often interpreted as evidence of such deficiencies; however, to constitute
direct evidence of deficient neurocognitive mechanisms, two requirements must be met: 1) treatments must
exert their therapeutic effects by impacting previously identified specific pathological mechanisms, and 2)
these therapeutic effects should only be expressed in people who have the pathology in question.??" Despite
the amount of effort devoted to this, it has not yet been possible to provide direct empirical evidence of the
neurocognitive mechanisms proposed as the cause of reading problems or dyslexia, their deficiencies, and their
improvements following interventions within the HF framework of dyslexia. 222329
As an alternative to the “disease-centered” explanatory model, Moncrieff'®29 proposes interpreting the
effectiveness of (pharmacological) treatments from a “drug-centered” model, in which the therapeutic effects
of these treatments are explained by the known and verifiable effects of the drug on the body. The author argues
that psychiatric drugs are psychoactive substances that produce particular mental and physical alterations in
anyone who ingests them, and that it is these alterations that produce the effects considered therapeutic,
insofar as they affect the way of thinking, feeling, and/or acting. In this way, Moncrieff manages to explain
the effectiveness of pharmacological treatments in mental health in a simple way and without proposing the
existence of a neuropathological mechanism that can only be inferred from the effectiveness of the treatment.
Following this proposal, this paper conducted a review of the scientific literature with the aim of exploring

the possibilities of understanding the effectiveness of interventions framed within the HF of dyslexia, based on
their own characteristics. The following questions guided the review:

1) What do HF interventions for dyslexia consist of?

2) Why are they effective in improving participants’ performance in reading tasks? What variables are

analyzed?
3) What factors modulate the effectiveness of interventions based on the PH of dyslexia?

The objective of this study is to characterize interventions based on the Phonological Hypothesis of
Dyslexia and analyze the factors that influence their effectiveness, with the aim of providing a framework
for understanding the effectiveness of these interventions without proposing the existence of a neurological
disorder.

METHOD

To explore the characteristics of interventions based on the PH of dyslexia and their effectiveness in addressing
reading difficulties, a critical content analysis of the scientific literature on this topic was conducted. Content
analysis is a qualitative research methodology that can be applied to any type of document and aims to identify
themes and concepts that allow the meanings contained in the documents to be understood.? In the words of
Diaz and Navarro®@, content analysis can be conceived as “a procedure designed to destabilize the immediate
intelligibility of the textual surface, revealing aspects that are not directly intuitive but nevertheless present.”
One of the main purposes of content analysis is to identify certain elements of the documents (in this case,
the focus was particularly on the characteristics of the interventions and the results of their implementation)
and to classify them according to specific categories created to facilitate understanding of the phenomenon of
interest.®)

A search for information was conducted in the PubMed and Educational Resources Information Center
databases. To this end, a search strategy was established using terms or keywords combined with Boolean
operators. The title and abstract were used as search fields.

The search strategy was generally structured as follows: ((dyslexia[Title/Abstract] OR disability[Title/
Abstract]) AND (reading[Title/Abstract]) AND (intervention[Title/ Abstract] OR treatment[Title/ Abstract] OR
training[Title/ Abstract])).

This strategy was adapted to the syntax of each database. For the ERIC search, the terms “systematic
review” OR meta-analysis were added, while in PubMed, the search was restricted to the systematic review
and meta-analysis categories offered by the platform.

Once the relevant articles had been identified, the process of reading and analyzing them began. For this
process, categories created from the theoretical framework on which this research is based were used.

The inclusion criteria were established as those articles that, in addition to including the terms entered
in the search in the title and/or abstract, were systematic reviews; analyzed the effectiveness of any type of
reading instruction that involved the exercise of basic reading skills; and included in the sample school-age or
preschool children with reading learning difficulties and no other learning or behavioral problems. As exclusion
criteria, studies that evaluated the effectiveness of interventions based exclusively or mainly on tasks that
did not involve reading, such as music education or stimulation of attentional functions, were discarded, as
were those that analyzed the effects of teaching strategies on people with behavioral problems, ADHD, mental
retardation, autism, brain damage, perceptual disorders, etc.
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RESULTS
Characterization of Interventions Framed in the HF of Dyslexia

The analysis of the interventions included in each review revealed some relevant aspects. First, it confirmed
that interventions framed within the HF of dyslexia consist mainly of different exercises aimed at developing
phonological awareness. In addition, it was possible to identify many of the exercises used and organize them
into different categories, as presented below:

-Teaching grammatical rules:?%%:303.32) This category includes exercises in segmenting words into initial
rhymes, phonemes, and morphemes; word spelling exercises; semantic analysis of the roots and affixes
of compound words; activities in which the person must produce compound words; exercises in analyzing
and manipulating verb tenses in compound words; exercises in classifying words based on morphological,
phonological, semantic, or syntactic patterns; activities for understanding the etymology of words; explicit
instruction in basic writing concepts, spelling rules, and phonological rules.

-ldentifying phonemes in speech:?%%:30.31.32) This category includes activities where the participant must
classify or order figures according to the duration of the vowel in the pronunciation of the word, distinguishing
between words that are phonologically identical except for the duration of the vowel, pronouncing syllables
by removing a phoneme, formulating words that rhyme with the names of different objects, formulating words
that begin with the same sound, pronouncing words slowly, individualizing each sound, such as directionality
or letter and word.

-Grapheme-phoneme relationship:(2%2°:30.31.30 This category includes activities aimed at learning the names
of letters and the relationship between different phonemes and their corresponding written symbols, such as
word analysis and comparison exercises.

-Vocabulary:©3*3% This category includes the direct teaching of the meaning and use of different words
that will later be found in a text, for example, through exercises that involve using new words in meaningful
contexts.

-Reading/decoding exercises: 3% This category includes various exercises in reading words and non-words,
such as identifying words in a word search.

-Reading/comprehension exercises: 53637383940 This category includes shared, repeated reading exercises
with modeling and feedback; exercises where participants must identify the meaning of unknown words from
context and co-text.

-Writing exercises:®%3637:38,3940 This category includes phoneme writing exercises, such as filling in missing
letters in incomplete words or forming syllables and words from phonemes using cards or cubes with printed
letters.

Effectiveness of HF-based interventions for dyslexia

In general, all reviews reported a positive effect of HF-based interventions for dyslexia on participants’
performance on various reading indicators. However, this result was affected by different factors:

-Dependent variable analyzed: many of the reviews analyzed agree that the effectiveness of interventions
and/or their effect size varies depending on the variables analyzed, with greater and more consistent effects
on skills/abilities of the same type as those trained and with little or no generalization to other skills/abilities.
For example, Suggate@, McArthur et al.®), McArthur et al.®® and Hall et al.®¥, found that phonological
awareness training improved participants’ performance on tasks involving knowledge of the grapheme-phoneme
relationship, spelling exercises, word segmentation or identification of rhymes between two or more words,
reading words and non-words, etc., but did not improve performance on reading comprehension tasks.

-Procedural aspects: most of the factors that moderate the effectiveness of reading interventions are associated
with procedural aspects of their implementation. Suggate® found that the effectiveness of interventions
varies mainly according to the age or grade level of the participants, the type of intervention implemented,
and the instructor-participant ratio. Specifically, the author suggests that individualized interventions (one-to-
one ratio) could be important for working with older children or those in higher grades and with more complex
strategies, while group interventions may be more effective for developing basic phonological skills in children
in early grades. Goodwin and Ahn®?_in an analysis of the effectiveness of morphological instruction, identified
that this type of instruction is only effective for the development of reading skills when presented in a more
extensive phonological processing training program, but not when presented in isolation. Kim et al.(®® © -Hall
et al.® and Scammacca et al.“" found a moderating effect of the duration of interventions in different ways.
While the first two showed greater effectiveness in interventions of more than 10 and more than 20 sessions,
the latter found greater effectiveness with interventions of less than 15 hours.

Finally, in the analysis of intervention strategies based on adjustments to the school program, Scammacca

et al.“” and Goldfeld et al.® reported that all successful interventions coincided in the following aspects: a)
they included content related to the development of phonological awareness, teaching of grapheme-phoneme
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relationships, and vocabulary development; b) they shared some pedagogical aspects, such as being designed
as “interactive” activities, with modeling, explicit instruction, and scaffolding by the teacher; c) they shared
procedural aspects such as working with small groups (of approximately 3-5 students) and with long programs
(at least four weekly interventions over 3 to 6 months).

-Methodological rigor of research: Another factor moderating the effectiveness of interventions and,
above all, the size of their effect, is the methodological rigor of the research. Many of the reviews analyzed
identified that the magnitude of the effects is lower in studies with more rigorous methodologies, which mainly
include working with larger samples, active control groups (involving participants in an activity equivalent in
terms of time commitment, motivation, and cognitive demand), random assignment of participants to groups,
greater fidelity in the implementation of interventions, use of standardized tests to evaluate the effects of the
intervention, and greater rigor in the statistical analysis of the data. 33437383942 Finally, Nelson et al.®4, found
that different “traits” of participants, such as their performance in rapid naming tasks, their phonological
processing ability, their knowledge of spelling rules, their memory capacity, the existence of behavioral
problems, and sociodemographic aspects, affect the results of interventions in different ways. Although, in
general, the reviews reported a correlation between the methodological rigor of the research and its publication
date (with more recent studies showing greater methodological rigor), most detected methodological flaws in
a large proportion of the studies reviewed, regardless of their publication date, and one even identified that
certain methodological aspects had worsened compared to previous reviews.“)

DISCUSSION

This study was designed to explore the possibilities of understanding the effectiveness of interventions
framed within the HF of dyslexia, focusing on its own characteristics and avoiding postulating the existence of
a disease. The results obtained enable an interpretation of the effects of these interventions from an approach
that, to paraphrase Moncrieff("20) we can call a “treatment-centered” explanatory model.

The analysis presented allows us to infer that interventions within the HF framework for dyslexia consist
fundamentally of the meticulous implementation of standard reading teaching exercises. Furthermore, their
effectiveness is subject to the same type of factors that commonly affect reading instruction, such as the
instructor-participant ratio, the intensity and/or duration of the intervention, and the inclusion of certain
pedagogical-didactic aspects (e.g., the use of interactive activities, with modeling, explicit instruction, and
scaffolding by the teacher).®**) Complementarily, some studies reported that attempts to stimulate the
neurocognitive capacity of phonological awareness without including reading exercises (e.g., through musical
exercises or cortical stimulation) fail to improve participants’ performance on reading tasks. 4454647

Given these data, it seems more appropriate to conceive of interventions framed within the HF of dyslexia
as reading teaching strategies rather than as specific neurocognitive stimulation treatments. In fact, these are
the same types of strategies proposed by psychology and cognitive neuroscience for teaching reading to the
general population“®4-30) " which involves a conception of reading as a neurocognitive ability related to the
decoding of written signs and the teaching of reading as the repeated and sustained exercise of this ability to
promote its development.

It is important to note that the “interventions” or reading teaching strategies framed within the HF of
dyslexia are effective in improving participants’ reading performance (at least in the same type of abilities/
skills that are exercised). However, the scope of these results is unclear. If it is assumed (as is common)
that the initial poor performance was caused by a neurological deficiency, then it makes sense to interpret
improvements in reading as evidence of a specific and exclusive effect of the intervention on those neurological
deficiencies. However, if these interventions are considered to consist of different common reading teaching
strategies applied methodically, their effectiveness can be interpreted as the achievement of certain objectives
in a common reading teaching/learning process.

From this perspective, although the effectiveness of these teaching strategies has value in itself, it is possible
to point out some aspects to consider about this approach to school failure: First, these results add little
relevant information to existing knowledge about reading instruction/learning®®"2535% and at best, reinforce
the importance of ensuring the necessary conditions for addressing individual learning needs in each classroom.
To make a more complete assessment of the effectiveness and usefulness of these reading teaching strategies,
it is necessary to compare them with teaching strategies based on conceptual frameworks other than the
neurocognitive one. Unfortunately, the reviews analyzed did not include studies with this type of comparison.
Secondly, following the observation made by Benedek®), it is possible that adopting a biomedical perspective
to define and address reading learning problems contributes to the fragmentation of school issues and the
disarticulation of the different actors involved in their identification, definition, and approach, resulting in an
exacerbation of the problems.

Given this scenario, considering that 1) the problem classified as dyslexia refers to the group of students
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whose performance in reading tasks is at the lower end of a continuum ranging from “very poor” to “very
good”®?223 that interventions based on the phonological hypothesis of dyslexia are common strategies for
teaching reading, and 3) that their effectiveness is related to the direct practice of different aspects of reading
and writing, in a sustained manner and in small groups, it would be advisable for their potential contributions
to be discussed explicitly and within the framework of the question of how to teach reading, in comparison with
other ways of conceiving reading and its teaching and, above all, without resorting to categories of biomedical
discourse on health/illness.
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