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Abstract— Based on the literature review, it has been identified
the need to work in the articulation of different aspects related to
education of people with dyslexia (understood to mean a learning
difficulty). The foregoing mentioned, with the purpose of knowing
progress to date in this area, as well as establishing alternatives to
improve these learning processes, supported by tools aimed at this
type of condition, which are closely linked with Information and
Communication Technologies (ICT). This article presents the
management studies guided to the addressing of actions in
institutions of education, bearing in mind the strategies that have
been developed in recent years and their relationship with
respectively approached topics such as inclusive and bilingual
education, and the use of best practices that enable quality on
education based on the Project Management Body of Knowledge
(PMBoK) guide.
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I. INTRODUCTION

In recent years, some research has aimed at achieving
quality in education [1]. To accomplish part of this purpose,
work has been carried out focused on inclusive education, the
successful incorporation of ICT, and the management
education that engender equity opportunities in the classroom.

A considerable number of studies show that there are
various learning difficulties [2], among which is dyslexia. This
condition broadly transcends the ways logos and graphemes
are encoded or decoded, being a difficulty that affects a
considerable population of children, teenagers and adults. In
regard, strategies and tools have been incorporated to
contribute and mitigate the impact it generates. Some of these
strategies involve the use of ICT as a facilitator and equal
conditions in terms of acquiring the necessary skills to
function in different contexts, this requires a scope that
outlines competitiveness in an integral way between the areas
and that stress the learning of a foreign language[3].

This article is the result of a systematic review of
references with a special emphasis on the traceability between
dyslexia, Information and Communication Technologies
(ICT), bilingual education and management in educational
institutions. This review allowed visualizing project-based
educational management as a guiding path to reach the
proposed goals within the educational area, by describing
various strategies and methods in management that permit
organizing and directing internal processes to attain indicators.

Some research describes the way in which educational centers
have chosen to include the PMBoK guidelines as an
opportunity to improve practices and give a clear and
achievable direction to the requirements of their community.

Il. DYSLEXIA

Nowadays, dyslexia is defined as a neurological
difference that can have a serious impact during the
educational stage, in the workplace and in daily life (if it is not
time oriented) [4]. According to distinct sources, it should be
accompanied by a clinical examination and a
psychopedagogical evaluation [5] [6]. Taking into account that
dyslexia affects between 5% and 20% of population [7] [8], it
is necessary to intervene in this learning process with oriented
tools that support their needs [9].

A. Types of dyslexia

At the beginning of the century, dyslexia was classified into
two large groups, such as developmental dyslexia and
acquired dyslexia, the first being inherited by DNA and the
second type referring to people who have had an accident,
trauma, blow or brain involvement [7].

Other authors such as A.L. Latorre y J. Romero, categorize
four types of dyslexia. One of them is defined as phonological
dyslexia in which the person infers a word instead of reading it
based mainly on a visual relationship rather than on what is
actually being read. In the second instance they mention
superficial dyslexia in which there is an auditory recognition
making a disconnection between grapheme and sound. In a
third place they refer to acquired dyslexia and, finally, mixed
dyslexia as a junction between the difficulties of superficial
dyslexia and phonological dyslexia in which the development
and interpretation of reading, listening and writing is
compromised [10].

B. Features of dyslexia

Some of the features found in dyslexia are the difficulties to
acquire vocabulary, express oneself orally (reading), lack of
structure in producing sentences related to grammar and
syntax, issues at distinguishing similar sounds or words,
confusion between two or more languages [11] and problems
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with pace of reading causing barriers to understand and learn
other languages [12]. It is important to consider that the
existence of dyslexia does not imply evidence of all its
characteristics.

I1l. LEARNING A FOREIGN LANGUAGE FOR STUDENTS WITH
DYSLEXIA

One of the features of the population with dyslexia is the
difficulty to acquire key skills oneself in a foreign language,
so it is necessary to know strategies that bolster this area of
knowledge. Among these proposals is the one of the Common
European Framework of Reference (CEFR) which refers to
the importance of flexibility in particular cases [13]; diversity
of standards established in different countries, for example, in
Spain, where important advances are conducted in the area,
looking for guarantees in work and academic equity for this
population [14]; or the attempts of the Colombian Ministry of
National Education (MEN) to contribute with practice guides
that integrate bilingual training [15].

With specific reference to the dyslexic population, there
are proposals to contribute to their learning of a foreign
language (English language). Strategies such as cards that
promote vocabulary, grammar schemes, grouping of verbs by
patterns, reading texts (stories) in that language or the use of
technology such as applications or web sites [16].

IV.ICT IN BILINGUAL AND NON-BILINGUAL TEACHING
AND LEARNING IN STUDENTS WITH DYSLEXIA

There are currently different approaches aimed at
establishing a reciprocal relationship between bilingual and
non-bilingual teaching-learning through the use of ICT. Some
options are educational platforms, applications or multimedia
tools, without neglecting the use of video games, social
networks or the media, as shown in Fig. 1.

ICT Tools in Education

Fig. 1. Strategies identified as common within the literature review.

Significant efforts have been made to make this type of
tools, strategies or methods a possibility to support not only
students with regular education, but also for students with
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differences in their learning process, thus supporting the
inclusive education that is developed with the integration
between education and ICT [17], for example, in certain
studies in which is exposed a learning environment of writing
competence in students with a mild cognitive impairment, this
through the advantages of the use of ICT [18].

Authors recognize two types of approaches to ICT-
mediated for learning difficulties, the first aimed at offering
programming tools for pathologists to have the possibility of
developing customized software applications for their patients.
The second includes the participation of students with a
specialization in educational sciences who, in turn, study
computer science too, to develop applications, proposals that
emphasize the teaching and learning of students [19] with
basic software such as Microsoft Office package or even with
Visual Basic Programming language; on the other hand,
Artificial Intelligence (Al) has been incorporated with voice
recognition through applications that facilitate both the
implementation and the feedback of the thematic guide to
work [20].

In addition, the Computer Based Learning Model has been
approached [7] to propose an education based on Machine
Learning that provides the possibility of feedback and support
the concepts and dynamics of students with dyslexia with
programming codes that identify the needs of the specific
population. Likewise, it has been used to diagnose this
learning difference and thus take action on it through own
platforms [21].

Some other studies have been focused on the applications
design that could contribute with the identification of children
with dyslexia, that based on the associated features can
express an integral solving [22] [23]. Likewise, emphasis has
been placed on the reading-writing contribution with a view to
applicable results to the learning process of students with
dyslexia, bearing in mind an application that remedies the
present difficulties and make direct emphasis on memory,
auditory and visual perception, exercises of body scheme,
laterality or exercises of spatial representation [24].

An example of the aforementioned is EasyLexia, this tool
has been modified in different iterations to accommodate the
explicit needs of population with dyslexia, thus making
changes that improve the experience and results of the client
(parents or educational institution) and, of course the end user
(student with dyslexia) [25], as well as, making use of ICT
from the generation of an application called Lisdexia to
contribute to the reading-writing process taking into
consideration aspects such as linguistic competences,
performance (comprehension, recognition, spelling), memory
(visual or auditory), and functions, being attention,
discrimination and categorization, and laterality [9].

Another tool is DysEggxia, based on prediction software
and writing correctors under the Computer-Based Model [26].
This solution has evolved over time by including Machine
Learning, in order to give a pre-diagnosis of people with
possible dyslexia [27].
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V. ICT MANAGEMENT IN THE IMPROVEMENT OF
EDUCATION

In recent years, the role of ICT has taken on an
increasingly important part within the education sector,
generating the need to make changes in the organization and
direction of educational institutions. These changes have to be
made from planning based on a modification of the general
structure that is coupled to the new requirements of the
academic society [28].

According to the educational quality, it is sought an
alignment between the approach of organizational strategic
management that, for this analysis, articulates axes such as
dimensions, standards, management, educational principles,
the ICT relationship and the components of the center [29], as
shown in Fig. 2.
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Fig. 2. Strategic Educational Management Model. This graph was taken and
modified from [29].

Besides, there is a process of continuous improvement by
educational institutions, through planning with emphasis on
the organizational structure, which allows to achieve an
improvement in student learning, as well as an increase in the
ability to manage through change [30].

Another important element in this process of search for
educational quality refers to techno-pedagogical management,
which includes knowledge management accompanied by
information management (discrimination of the information),
learning management (skills development) and administrative
management (access and specification) [31]. The above,
accompanying the generation of projects with special
emphasis on quality and document management [32]. In this
way, with the interaction of fundamental elements will be
possible to achieve the objectives of the educational
organization, among which is the management of inclusive
education.

Some educational projects in countries like Colombia,
have been directed to the process of teaching and learning of a
foreign language. Dividing in this way, the phases of the
project into three main sections such as the resolution of the
problem, an alternative-solution and a budget or schedule, as
shown in Fig. 3 [33].
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Fig. 3. Structure of the project to strengthen English in Colombia. This graph was

taken and modified from [33].

Other authors elaborate a more complex plan with the
possibility of including projects based on the foundations of
the Project Management Body of Knowledge (PMBOK)
guide. This guide, in its sixth edition, presents guidelines
related to key concepts, adaptation of processes, tools and
project management techniques [34]. Based on this, it is
possible to include management and planning in institutions,
ICT in development, professional development for teachers,
digital culture in the schools, resources, ICT infrastructure
and, involve the stakeholders on it [35].

VI. RESULT ANALYSIS

The review of these areas of knowledge shows that there are
still different limitations in the education sector that have
circumscribed more organized and directed companies,
assuming that management is severely related to other sectors.
Therefore, it can be identified that the information related to
education and management is emerging, but that there is still a
fairly gap about application or research in this topic.

On the other hand, taking into account the collected
information, it can be inferred that some policies and
guidelines have been drawn up regarding research and
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attention to inclusive education, nevertheless, there is still
missing the classification of concepts, despite that not all the
learning difficulties have the same characteristics; it is said a
global concept of equity, making difficult to accomplish
objectives in a more emphasized way and on specific needs.

Finally, it is possible to consider that according to the found
studies, there is still a disjointed line between dyslexia, ICT
mediated education and foreign languages, since it was
evidenced that most of the finding has a clear relationship
between a maximum of two of these items.

VII. CONCLUSIONS

The objective of this literature review was to frame the
investigations that have revolved around the educational field
in terms of inclusion, bilingualism and management. In this
way, it was evidenced that an aspect that stands out in these
studies is the common goal of achieving quality in education
arising multiple factors, but that it is not possible to reach if
there is no evidence of an approach towards inclusion as a
pillar.

Inclusion therefore makes possible to consider an equitable
coverage towards the reach of achievements regardless of their
length and magnitude. A learning difficulty that has been
considered in different studies is dyslexia, due to the degree of
affection in the life cycle of a person, bearing in mind that it is
a condition that defines the way to encode information through
reading (which is extrapolated to different complications in
other areas). However, there are authors who have directed
their research practices to search for tools that include
Information and Communication Technologies (ICT) for the
development of a transversal and integral curriculum that
appropriates the concepts regardless of whether they are
working in content linked to foreign languages or mother
tongue.

In addition, this paper also involves the management
concept approaches from different points of view and the
existing relationship that has been generated in recent years
about planning and organizing in educational centers in order
to guide the objectives of each of them, but also guide it to the
achievement of local and global goals. This shows that
management is not necessarily linked to a certain specific
circle of companies, but can be part of educational institutions
and, in this way, they can have the opportunity to extrapolate
those results in terms of profits. It was therefore found that it
is possible to strengthen links between the educational
management  (which allows managing knowledge),
information and resources in search of an enhanced
environment in terms of aimed structures at inclusive
education.

VIIl. FUTURE RESEARCH

After collecting the information and the findings in the
systematic literature review, it is possible to consider that
future research addresses:
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e Topics related to the use of ICT in different learning

difficulties (aside from dyslexia) to find out if it is
possible to gather some of these opportunities and
involve them in the main studied factor. If there is
evidence of a lack of connection between the
aforementioned aspects, involve proposals that
contribute to the interested parties.

e To offer a specific solution that considers education

institutions as a company that requires guidance and
standards based on the strategic management.

e To carry out a strategic solution that brings together

factors such as dyslexia, bilingualism and
management as an opportunity of changing and
supporting educational institutions and users.

REFERENCES

0. O. Pulido Chaves, “Politicas educativas: Hacia un nuevo
proyecto educativo nacional,” Rev. Educ. Y Ciudad, vol. 27, p. 166,
2014.

S. M. Adlof and T. P. Hogan, “Understanding dyslexia in the
context of developmental language disorders,” Lang. Speech. Hear.
Serv. Sch., vol. 49, no. 4, pp. 762-773, Oct. 2018, doi:
10.1044/2018_LSHSS-DYSLC-18-0049.

Y. Fandifio-Parra, Y. J. Fandifio-Parra, J. R. BermUdez-Jiménez, and
V. E. Lugo-Vasquez, “Retos del Programa Nacional de
Bilingtiismo. Colombia Bilingiie,” Educ. y Educ., vol. 15, no. 3, pp.
363-382, Feb. 2013, Accessed: Sep. 07, 2020. [Online]. Available:
https://educacionyeducadores.unisabana.edu.co/index.php/eye/articl
elview/2172.

The British Dyslexia Association, “About dyslexia - British
Dyslexia Association,” 2020.
https://www.bdadyslexia.org.uk/dyslexia/about-dyslexia (accessed
Oct. 18, 2020).

S. |. Lépez-Tejeda, Z. Uribe Viquez, M. Concepcion, V. Rivas, G.
Mendoza-Barrera, and A. Durand-Rivera, “Dislexia desde un
enfoque cognitivo: revision de clasificacion Dyslexia from a
cognitive focus: classification review Revista Mexicana de
Comunicacién, Audiologia, Otoneurologia y Foniatria ARTICULO
DE REVISION,” Rev. Mex. Comun. Audiol. Otoneurologia y
Foniatria, vol. 1, no. 2, pp. 98-103, 2012, [Online]. Available:
http://lwww.medigraphic.com/pdfs/audiologia/fon-
2012/fon122d.pdf.

Ministerio de Educacion Nacional, “ORIENTACIONES Y
PRINCIPIOS PEDAGOGICOS CURRICULO SUGERIDO DE
INGLES,” Bogota, Colombia, 2016.

S. S. Abdul Hamid, N. Admodisastro, and A. Kamaruddin, “A study
of computer-based learning model for students with dyslexia,” in
2015 9th Malaysian Software Engineering Conference, MySEC
2015, May 2016, pp. 284289, doi: 10.1109/MySEC.2015.7475234.
J. D. E. Gabrieli, “Dyslexia: A new synergy between education and
cognitive neuroscience,” Science (80-. )., vol. 325, no. 5938, pp.
280-283, Jul. 2009, doi: 10.1126/science.1171999.

C. Forero and R. Alvarez, “Desarrollo de un aplicativo mévil para el
tratamiento sistematico de la dislexia en los nifios de 6 a 10 afios en
Colombia.,” UNIVERSIDAD DISTRITAL FRANCISCO JOSE DE
CALDAS, 2020.

J. Teruel, A. Latorre, and E. Pirdmide, “Dificultades de aprendizaje.
Intervencion en dislexia y discalculia,” pp. 299-301, 2014.

B. M. Thomson, “Dyslexia and Modern Foreign Languages,” in
Dyslexia and Modern Foreign Languages, no. 2, M. & A. T. L. Ltd,
Ed. Stirling: Dyslexia Scotland, 2009, p. 18.

International Dyslexia Association, “Dyslexia in the classroom,” Int.
Dyslexia  Assoc., p. 15, 2017, [Online]. Available:
https://dyslexiaida.org/wp-content/uploads/2015/01/DITC-
Handbook.pdf.

Council of Europe, “COMMON EUROPEAN FRAMEWORK OF
REFERENCE FOR LANGUAGES: LEARNING, TEACHING,

19" LACCEI International Multi-Conference for Engineering, Education, and Technology: “Prospective and trends in technology and skills for sustainable
social development" "Leveraging emerging technologies to construct the future", Buenos Aires -Argentina, July 21-23, 2021. 4



[14]

[15]

[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]
[29]

[30]

[31]

[32]

[33]

[34]

ASSESSMENT,” 2018. Accessed: Sep. 09, 2020. [Online].
Auvailable: www.coe.int/lang-cefr.

M. Moreno Rebato, Dislexia: régimen Juridico. Madrid, Espafia:
Dykinson, 2018.

Ministerio de Educacion Nacional, “PRACTICAL GUIDE FOR
THE IMPLEMENTATION OF THE SUGGESTED
CURRICULUM OF ENGLISH,” Bogota, Colombia, 2016. doi:
978-958-691-999-9.

L. Rello, “Consejos para el aprendizaje del inglés,” pp. 1-2, 2018.
Ministerio de Comunicaciones, “Plan Nacional de Tecnologias de la
Informacién y las Comunicaciones,” 2008.

M. Rocha Peraza, “Tecnologias de la informacion y la
comunicacion (TIC): Su importancia en el fortalecimiento de la
competencia escritora para nifios con discapacidad cognitiva,”
Universidad de La Sabana, 2016.

J. Hamzabegovic and D. Kalpic, “A proposal for development of
software to support specific learning difficulties,” in Proceedings of
the 12th International Conference on Telecommunications, ConTEL
2013, 2013, pp. 207-214, Accessed: Sep. 05, 2020. [Online].
Available: https://ieeexplore-ieee-
org.proxy.umb.edu.co/document/6578291.

C. Montes Montes and D. Tobar Tovar, “Aplicativo Web
Responsive para Nifios en Etapa Escolar con el Fin de Ayudar en la
Correccion de Dificultades de Lectura Ocasionados por la Dislexia,”
UNIVERSIDAD DISTRITAL FRANCISCO JOSE DE CALDAS,
2019.

M. J. Bacuilima, S. Gonzalez, and J. Landin, “Uso de herramientas
TIC para la deteccion y tratamiento de nifios con dislexia,” Rev. Juv.
y Cienc. Solidar., vol. 1, p. 6, Dec. 2018, Accessed: Sep. 10, 2020.
[Online]. Auvailable:
http://dspace.ups.edu.ec/handle/123456789/17984.

A. G. Puente Gonzalez, “DIFICULTADES DE APRENDIZAJE Y
TIC: dislexia, disgrafia y discalculia,” Universidad Internacional de
La Rioja, 2001.

A. Facoetti et al., “Multiplatform games for Dyslexia identification
in preschoolers,” in 2014 IEEE 11th Consumer Communications
and Networking Conference, CCNC 2014, 2014, pp. 1152-1155,
doi: 10.1109/ccnc.2014.6940496.

A. Sanchez Bello and E. Martinez, “Prevencion de las dificultades
en lectura y escritura ‘sotfware educativo Juanita ensefia’ Institucion
gimnasio de la mano del maestro,” Universidad de La Sabana, 2012.
R. Skiada, E. Soroniati, A. Gardeli, and D. Zissis, “EasyLexia: A
mobile application for children with learning difficulties,” Procedia
Comput.  Sci.,, wvol. 27, pp. 218-228, 2014, doi:
10.1016/j.procs.2014.02.025.

L. Rello, C. Bayarri, Y. Otal, and M. Pielot, “A computer-based
method to improve the spelling of children with dyslexia,”
ASSETS14 - Proc. 16th Int. ACM SIGACCESS Conf. Comput.
Access., pp. 153-160, 2015, doi: 10.1145/2661334.2661373.

L. Rello, R. Baeza-Yates, A. Ali, J. P. Bigham, and M. Serra,
“Predicting risk of dyslexia with an online gamified test,” arXiv, pp.
1-16, 2019.

J. Matia, Gestién TIC de centros educativos. Espafia, 2016.

J. de J. Renddn Sosa, J. Cruz Escalante Alvarez, J. A. Mejia Reyna,
and M. A. Villa Benitez, Modelo de Gestion Educativa Estratégica,
Primera. México, 2012.

F. Diez, A. Villa, A. L. Lépez, and 1. Iraurgi, “Impact of quality
management systems in the performance of educational centers:
educational policies and management processes,” Heliyon, vol. 6,
no. 4, 2020, doi: 10.1016/j.heliyon.2020.03824.

E. Garduiio, “Idea: Transformaciones de un modelo para la gestion
tecnopedagogica,” Rev. Panam. Pedagog. Saberes y quehaceres del
Pedagog., vol. 24, no. 2017, pp. 91-114, 2017, doi: 1665-0557.

G. Pefia Guarin, M. L. Castro Rojas, and M. J. Alvarez Alvarez,
“Modelo de gestion del conocimiento para pymes, basado en el
sistema de gestion de la calidad y la gestion documental,” Signos,
vol. 12, no. 2, pp. 127-147, 2020, doi: 2145-1389.

Ministerio de  Educacion  Nacional, = “LINEAMIENTOS
ESTANDAR PARA PROYECTOS DE FORTALECIMIENTO
DEL INGLES,” Bogota, Colombia, 2016.

Project Management Institute, A Guide to the Project Management
Body of Knowledge PMBoK GUIDE, Sexta Edic. Pennsylvania:

(35]

Project Management Institute, Inc., 2017.

J. A. P. Acero, “Disefo de proyectos educativos mediados por TIC:
Un marco de referencia,” Opcion, vol. 32, no. 10, pp. 479-499,
2016, Accessed: Sep. 07, 2020. [Online]. Available:
https://intellectum.unisabana.edu.co/handle/10818/37551.

19" LACCEI International Multi-Conference for Engineering, Education, and Technology: “Prospective and trends in technology and skills for sustainable
social development" "Leveraging emerging technologies to construct the future", Buenos Aires -Argentina, July 21-23, 2021. 5



