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1. Introduction 

1.1. Project and partnership   

The INCLUSION AND 

ACCESSIBILITY IN SCHOOL guide has 

been made possible thanks to the 

Erasmus + program THE VALUE OF 

FACING SCHOOL, which main 

objective is to promote a strategic 

partnership between specific entities 

of rare diseases, neuromuscular and 

muscular dystrophies (along with 

schools and other institutions), to 

facilitate the process of schooling of 

children and young people affected by 

these pathologies. For this matter, the 

project will also generate stable 

channels of communication and 

collaboration between the education 

centres themselves, as well as expert 

entities in rare diseases. 
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Figure 1. Partnership Erasmus+ THE VALUE OF FACING SCHOOL. 
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1.2. Why this guide? 

Rare diseases currently affect 3.5% 

– 5.9% of the worldwide population 

(EURORDIS, 2023a). More than 

30,000,000 people in the European 

Union, which means that 1 in 17 

Europeans suffer from a rare disease 

(EURORDIS, 2023b). 

 

Behind the statistics, there are 

thousands of individuals with stories 

full of strength, courage and 

perseverance. The daily life of these 

families is affected by the 

consequences of a pathology that has 

a profound impact on their lives, 

especially when the symptoms 

manifest in young children, something 

that occurs in most of the cases.   

 

Finding a diagnosis is often a 

complex and exhausting process for 

rare diseases. There are between 4,000 

and 5,000 of these pathologies for 

which no specific treatment is available 

yet, or it is not as effective as expected, 

which makes the life of patients even 

more difficult. (Orphanet, 2023). 

 

Fortunately, society and public 

administrations are no longer unaware 

of these realities. In the last decade, 

rare diseases have gained visibility due 

to the promotion of research, 

networking, direct and comprehensive 

care programmes, and emotional 

support for people affected and their 

families. 

 

Nonetheless, there are still many 

challenges to be addressed. One of 

them is inclusion and accessibility in 

school, which plays a crucial role in the 

lives of children and young people with 

rare diseases. The school period is key 

for socialization, and teachers should 

encourage positive attitudes in families 

to facilitate close collaboration 

between both parts, fostering honesty 

and ongoing communication. This 

collaboration requires a joint effort 

among families, experts, and the 

education institution itself. 

Furthermore, the myriad of 

competencies and skills of these young 

individuals must be enhanced, 

because they will shape their future 

opportunities. 

 

In recent years, different factors 

have contributed to widening the gap 

for the people affected by these 

pathologies. The COVID-19 crisis 

highlighted a pre-existing crisis in 

education. It made inequalities more 

visible (UNESCO, 2021), and became a 

reason for systemic change in 

education worldwide. Prior to the 

COVID-19 crisis, Ainscow and Haile-

Giorgis (1999) explained the meaning 

and importance of systemic change in 
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education to promote more inclusive 

approaches:  

 

... methodological and 
organizational changes made in 
response to pupils experiencing 
barriers to their learning are, under 
certain conditions, likely to benefit 
all children, thus linking together 
the pursuit of equity and excellence. 
it involves a continuous process of 
school improvement aimed at 
using available resources, 
particularly human resources, in 
order to support the participation 
learning of all pupils within a local 
community. In this way, those pupils 
seen as having special needs come 
to be regarded as the stimulus that 
can encourage developments 
towards a much richer overall 
educational environment (1999, p. 
106).  

 

 

Besides, in the last decade, 

education systems worldwide have 

adapted to unprecedented 

circumstances due to the on-going 

digital transformation of social life. 

Something that has been increased 

considerably since the COVID-19 

pandemic. While there have been 

rapid and comprehensive steps 

towards a digitalisation of education, 

access to learning remains a challenge.  

 

 

 

 

Figure 2. Impact of Covid-19 in rare diseases treatment in Spain (Feder, 2020) 
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New barriers to participation in 

society and in education are emerging. 

At the same time, the increasing use of 

digital media and technologies for 

teaching and learning opens new 

opportunities to overcome exclusion.  

 

The present guide aims to offer a 

simple and direct tool for schools and 

teachers to approach these 

pathologies, along with a set of 

resources that may be put into practice 

in the classroom and its context. 

Besides, the present document will 

provide a better understanding of the 

problems, difficulties, suffering and 

uncertainties of affected persons and 

their families.  

 

We hope to contribute to reduce 

exclusion and indifference towards 

people affected and their families. We 

also hope to reduce the uncertainties 

and doubts that education 

professionals may have when they 

approach a student with a rare disease. 

This type of condition unfortunately 

requires a lot of effort in the different 

fields of science (where, of course, the 

educational sciences are also 

included). 

 

 

 

 

1.3. Which are the objectives? 

This methodological guide aims to 

assist schools and teachers in including 

students with rare diseases into their 

classrooms, regardless of the stage of 

their condition. The objective of this 

guide is not only to provide information 

about the disease and the possible 

symptoms that these persons may 

experience, but also to provide 

methodological guidelines, curriculum 

adaptations, and evaluation 

mechanisms adapted to the student's 

reality. This will promote a quality 

education adapted to their educational 

needs which takes into consideration 

the different stages of their personal 

development. 
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This guide is created to 

successfully help schools and teachers 

to support students with rare diseases, 

fostering their inclusion and 

optimizing their learning experience. 

By implementing the necessary tools, 

adaptations, and support mechanisms, 

we will ensure that these students 

receive a comprehensive education 

that meets their specific needs and 

promotes their academic and personal 

growth. 

 

To achieve these objectives, we 

have divided the methodological guide 

in two different parts: 

 

DIGITALIZATION: In this part, we 

will provide information on 

digitalization, how it is transforming 

school environments and its potential 

in the field of inclusion. We will also 

review and discuss relevant inclusive 

methodologies such as learning 

through projects, gamification, 

multilevel teaching, and universal 

learning design. And we will highlight 

the importance of fostering 

collaborative work between parents, 

teachers, and experts.  

 

INCLUSIVE SCHOOLS: In this part, 

we will explain how schools can create 

good inclusive environments. One of 

the main issues to be discussed is the 

collaboration between different school 

and out-of-school services (e.g., social 

and health systems, research centres). 

Another relevant issue will be the 

school organization, focusing on the 

role of leadership and of intermediate 

structures. 

 

1.4. Who is this guide for? 

The project is primarily aimed at: 

• TEACHERS 

• PARENTS 

• STUDENTS 

But is it also targeted for all the 

education context, and society as a 

whole. It is necessary more training and 

education in this field. People affected 

and their families need to be 

understood. When this process of 

understanding is real, education and 

schooling are more inclusive and more 

effective.
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2. Context 

2.1. Necessities of people 

affected by rare diseases and 

their families 

People with rare diseases face 

many difficulties that leads to the delay 

or failure of the diagnosis, also 

increased by the lack of information 

and guidance by professionals in the 

field. Consequently, patients and their 

families must explore a difficult path 

that take them to multiple medical 

consultations. In the treatment phase, 

the lack of information on the 

pathologies and symptoms makes 

difficult to get proper care. Some rare 

diseases have as many variants as 

people affected, which means that 

each patient has a specific diagnosis 

and specific symptoms. Therefore, 

families ask for clear and early 

information, along with proper advice 

and guidance, which help them to 

choose the right information for the 

improvement of their quality of life. If 

this situation takes place in the health 

sector, we can only begin to 

understand how difficult must be to 

obtain information in other contexts for 

people affected and their families. 

 

For this reason, it is a priority to 

offer training and information on the 

characteristics and necessities of these 

diseases to professionals that are closer 

to this reality. If it is difficult to access 

clinical information, it must be 

extremely exhausting to find support 

on other aspects of these pathologies, 

such as psychological needs, financial 

support, education, work, social, etc. 

The ignorance and lack of knowledge 

hinder the communication with 

patients and their families, adding 

unnecessary pain to those already in 

distress.  
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Patient associations have become 

an effective tool to gather the claims 

and necessities of this people. They also 

became an important source of 

information and professionals for 

families and patients, providing 

support, caring for their social 

background, raising awareness about 

their rights and duties, promoting and 

strengthening collaborative activities, 

fostering volunteering in health and 

education, and giving advice on social 

and community resources.  

 

Figure 3. Necessities of people affected by rare diseases and their families.  

 

https://facingschool.eu/wp-content/uploads/2024/01/M8.A1.-EN.pdf
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It is vital to have qualified 

professionals in the field of rare 

diseases, which will add value and 

incorporate a comprehensive and 

multisectoral vision. Their professional 

approach should be different, 

innovative, daring, agile and 

imaginative, effective beyond the 

health field and able to undertake a 

transversal journey that benefits the 

coordination, collaboration, search for 

resources and fulfilment of the needs 

of each affected person in their daily 

lives.  

 

Regarding education, teachers 

and educators become an important 

identification agent when the child 

attends preschool. At this stage, health 

issues can be detected in basic abilities 

and behaviours for learning: motor 

skills, socialization skills, language 

skills, attentional and perceptual 

difficulties, and cognitive or emotional 

limitations that had not been detected 

earlier. The conditions and interactions 

that take place in the school context, 

different to those of the family 

environment, allow, in most cases, to 

identify the presence of deviations in 

the evolutionary process, imbalances in 

the psychosocial/affective 

development of the child and/or 

alterations in his behaviour. These 

symptoms can easily go unnoticed by 

the parents and health professionals, 

given their nature or the less severity of 

the disorder. Consequently, they are 

only identified when the child initiates 

his education.   

 

When the educator or teacher 

finds a possible disorder, they must 

inform the family. Then, they will jointly 

coordinate and plan some monitor and 

observation guidelines following the 

data gathered by the school and the 

family environment. At the same time, 

they will visit the paediatrician of the 

child and the Centre for Child 

Development and Early Care, aiming to 

establish a complete diagnosis that 

allow to initiate an appropriate 

therapeutic intervention. Situations of 

social risk, inadequate care, affective 

deprivation, and suspicion of child 

abuse can also be identified in the 

school context. In those cases, it must 

be coordinated with Social Services 

professionals.  

 

Finally, there is a great gap 

between the dissemination of 

scientific research information 

concerning the disease and the 

management and application of this 

knowledge and progress in the school 

context.  For this reason, it is essential 

that society receives training and 

education in this field, thus increasing 

the quality of life and the visibility of 

those affected by rare diseases. Hence, 
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their rights are fully understood and 

respected in every context of their lives 

and the professionals that treat them 

have the knowledge and qualification 

to overcome every possible outcome.  

2.2. The importance of social 

awareness and education on 

rare diseases 

Families normally must cover an 

important part of the caregiving due to 

the deficiencies of the social health 

system. This situation has a 

tremendous impact on the social 

integration of people affected by rare 

disease and their relatives, which 

produces changes in the family routine 

concerning their abilities and quality of 

life (Puente Ferreras et al., 2011) such as: 

loss of employment or educational 

opportunities, increase of family 

spending due to accessibility 

necessities and special food products 

(Elosegui et al., 2012).  

 

Both parents and educators 

underline the lack of educational 

resources developed to cover the 

specific needs of these patients 

(Ramírez, 2004). Children affected by 

these diseases need support and 

special educational conditions adapted 

to disability degree in order to achieve 

the highest quality in their education 

(Barrio & Castro, 2008). The emergence 

of a rare disease provokes psycho-

emotional alterations, due to the 

uncertainty for the future development 

and the consequences of the disease, 

as well as the feeling of impotence that 

arises when you are not able to 
Figure 4. Six basic principles on early care (GAT, 2005) 
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manage the situation (Salinas et al., 

2012), which must be overcome to 

adapt to it (Prisma Social, 2017). 

 

It is essential to guarantee quality, 

easily accessible, and updated 

information on rare diseases for 

professionals and citizens, in the 

health, education, social and labour 

fields. This will have a positive impact 

and will empower patients in self-care 

and all agents involved in the process 

of decision-making. The use of 

information and communication 

technologies (ICTs) is also important to 

achieve this objective and to raise 

awareness in relation to rare diseases 

(Guillén, 2018). 

 

It is also necessary to increase the 

knowledge of rare diseases in 

undergraduate and postgraduate 

education in health, social and 

education sciences; as well as in the 

specialized health training programs 

and in the continuous training of the 

professionals involved. 

 

Likewise, it is essential to inform 

and raise awareness on rare diseases in 

the education community and to 

improve the information available on 

the specific needs for schooling, as well 

as the social and health aspects of 

students with rare diseases. The final 

goal is to provide a more personalized 

and adapted approach, coordinating 

and implementing educational, social 

and health actions in the school 

context. 

 

In the Manual Ilustrado de 

Enfermedades Raras (Cruz & Bosch, 

2004) the authors claim that 

collaboration is necessary in the 

psycho-pedagogical approach that 

must be adapted to each person, 

especially in the paediatric age, but 

also in university, and in all educational 

stages. There must be sources of aid 

available for families and primary and 

secondary education centre, to help 

them select and implement the most 

appropriate education methodology. 

In primary education, the norm is to 

integrate the child in an ordinary 

school so, in later stages as high school 

and university, he or she can 

participate accordingly despite the 

sensory, motor or psychological 

disabilities. (Cruz & Bosch, 2004). 

 

All actions must aim at the 

acquisition of the best possible quality 

of life in rare disease, from family to 

school and social integration. The 

problem is complex and only a greater 

education of parents, teachers and 

students in favour of inclusion and 

equality will make it possible (Posada, 

2016). 
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The quality of teaching obliged us 

to pursue a teaching-learning process 

where numerous variables and 

elements that represent school life 

come together.  

 

 

2.3. The role of the education 

system  

Society demands from education 

the ability to create and transmit 

knowledge and promote its active 

participation in society, as a centre of 

innovation that prepares students for 

the future. For this matter, we must 

have a methodology based on 

research, that brings closer teacher and 

student towards a more practical and 

comprehensive teaching progress, 

always with the appropriate 

infrastructure and innovative teaching 

materials and methodologies. 

 

One decisive point for the change 

consists of the modernization of the 

educational centre. This must 

incorporate the advances and 

developments of society, analyse the 

role and quality of teaching, the 

assessment and evaluation of its 

infrastructure, and the relationship 

with their natural and community 

environment. And at the centre, we 

find the main protagonists: teachers, 

school staff and students.  

 

The quality of teaching depends 

on the teaching methodology and on 

the teacher itself, among other factors. 

Not only knowledge is important, but 

also the teaching methodology. For 

this reason, the suitability of teaching 

professionals and their impact on the 

aptitudes of students at the end of 

their education are life changing.  

 

Teachers must get special 

qualification. Besides the extensive 

basic training, it is necessary an 

appropriate theoretical-practical 

pedagogical training. It is also essential 

to reflect on teaching methods and 

techniques and to participate in 

courses and activities where they can 

https://facingschool.eu/wp-content/uploads/2024/01/M3.A1.-EN.pdf
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acquire knowledge on curricular 

programming, but also motivation 

techniques, personalized evaluation, 

and new didactic methods. 

 

Teacher should also feel 

motivated. The involvement in the 

process and the feeling of content they 

will experience with the results will 

trigger the participation of teachers in 

new courses, congresses, sessions of 

pedagogical   and seminars and debate 

tables, as well as conferences. They will 

feel extremely rewarded with the 

human relationship they build with the 

students, the intellectual commitment 

and science applied, and, most 

importantly, with the progress they will 

observe in their students with special 

needs.   

 

It is necessary to foster a more 

personalized education in the teacher-

student relationship that allows a 

greater knowledge of the needs and 

capacities of each one, promoting a 

continuous evaluation of the progress, 

needs and challenges that arise every 

day.  

 

Figure 5. Characteristics of a successful education for people affected by rare diseases.  
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Students should also feel 

motivated through the principle of co-

execution between teachers and 

students that will encourage and 

prepare them as training agents. This 

will allow them to be useful to society 

applying an attitude of dialogue and 

functionality from the teacher to the 

student. A more active and 

autonomous participation of students 

in the reshaping and understanding of 

the contents of agendas and programs 

will benefit people affected by rare 

diseases. 

 

In this context, it is also 

recommendable to build 

extracurricular links with people 

affected by these pathologies in 

cultural and recreational activities 

aiming for the integration of the 

student.  

 

If the objective is to improve the 

life of students in the education 

context, we must develop awareness 

campaigns and remedy the lack of 

material, human resources and 

technical means.  The success of 

teaching for these people lays on the 

degree of information, motivation and 

collaboration of all members of society.  

 

In turn, teachers and school 

centres must establish an internal 

evaluation system, a constant and 

thorough analysis of their different 

constitutive parts. The centres should 

also elaborate a general report of the 

different evaluations which will provide 

an overall image of the institution that 

focuses on inclusion and integration. 

This ongoing practice would be a solid 

basis to improve the quality of 

education in general and, more 

specifically, of students with special 

needs.  

 

 

 

 

 

https://facingschool.eu/wp-content/uploads/2024/01/M1.A3.-EN.pdf
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Figure 6. Facts on rare diseases. 
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3. Rare diseases: muscular and 

neuromuscular dystrophies  

3.1. Introduction  

When we talk about rare diseases, 

the adjective "rare" should be 

interpreted as "infrequent". The 

definition of rare diseases in medicine 

started to be used 50 years ago. It was 

coined in 1978 to refer to hereditary 

metabolic diseases, in a scientific 

publication of the American Journal 

Paediatrics. (Palau, 2018). 

 

Regarding the paradox of rarity 

(EURORDIS, 2005) (the peculiarity of 

the low prevalence of individual rare 

diseases with the large number of 

existing rare diseases, leading to a very 

low probability of suffering from a 

specific rare disease, but not so much 

from any of them), we may affirm that, 

given the prevalence figures or 

proportion (1 out of 2000 people), there 

are many patients affected by rare 

diseases although the diseases are rare, 

so it is not completely uncommon. 

Despite the low prevalence of each 

disorder, rare diseases are very 

numerous and, taken together, 

constitute a major public health 

problem in many countries (Taruscio & 

Cerbo, 1999). It is also frequent to be 

affected by one of these diseases when 

one member of the family has suffered 

a similar condition. In the contrary, it is 

infrequent to suffer one when there are 

not similarities in the medical record of 

the family.  

 

It should be noted that each 

person is, statistically speaking, a 

carrier of six or eight genetic variants, 

which are generally, but not always, 

recessive in their transmission. These 

variants generally have no 

consequences, but if two individuals 

carrying the same genetic variant have 

offspring, they may be affected. 
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Although not all rare pathologies 

are congenital (manifestations from 

birth), most of them (75-80%) are of 

genetic origin and can be inherited, 

which undoubtedly increases their 

impact and the need to provide 

genetic counselling to the affected 

person and his/her family. 

 

From a medical perspective, rare 

diseases are characterized by the large 

number and wide diversity of disorders 

and symptoms that can vary from 

disease to disease, but also when we 

refer to the same disease. The same 

condition can have very different 

clinical manifestations from one 

affected person to another. For many 

syndromes there is a great diversity of 

subtypes. Besides, “two patients with 

the same disease can have a different 

degree of condition and evolution”, 

explains Jordi Gascón (Menéndez, 

2017).   

 

The lack of knowledge of rare 

diseases responds to a problem of data 

dispersion. It is difficult to effectively 

collect quality aggregated data 

because the patients are few and are 

poorly characterized. For many years, 

the dispersion of patients has been an 

obstacle for scientific research on rare 

diseases, but with the breakthrough of 

new technologies the scenario is slowly 

changing. Years ago, patients with rare 

diseases had to deal with problem of 

isolation, as well as the intrinsic 

problems of the disease. Nowadays, the 

Internet allows groups of patients with 

rare diseases to be more connected 

than ever. 

 

 

Figure 7. Precursors on the research of rare diseases. 
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3.2. The impact of rare 

diseases 

As mentioned above, rare diseases 

affect 3.5%-5.9% of the world's 

population. This means that there are 

around 300 million people in the world 

affected by a rare disease, as stated by 

a study published in the European 

Journal of Human Genetics and carried 

out by the reference portal on rare 

diseases Orphanet, the European 

Alliance of Associations of Patients with 

Rare Diseases (EURORDIS) and 

Orphanet Ireland under the 

coordination of the National Institute of 

Health and Medical Research of France 

(INSERM) and the Global Gene Project  

(Nguengang Wakap et al, 2020). 

 

Most rare diseases (89.1%) are 

extremely rare, 1 case per 100,000 

people (Rath, 2021).  This means that 

most diseases affect a very low number 

of people, located in different countries 

of the world, which makes rare diseases 

a global challenge. For this reason, it is 

necessary for scientists and patients to 

collaborate beyond their borders. 

 

Experts estimate that the number 

of rare diseases in the world is around 

7,000. However, recent analysis 

suggests the figure could be up to a 

50% higher (Monarch Disease 

Ontology, 2023). For example, the 

Instituto de Salud Carlos III (ISCIII) lists 

22,851 diseases, although some are 

variants of the same syndrome. 

https://facingschool.eu/wp-content/uploads/2024/04/M12.A5.-EN.pdf
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3.3. Classification of rare  

diseases 

The International Statistical 

Classification of Diseases and Related 

Health Problems (ICD) includes 

thousands of diseases. This system has 

evolved since its creation by the end of 

the 19th century. ICD-11 uses 

anatomical divisions as a classifying 

axis, although it has been expanded 

with more transversal classifications 

such as neoplasms, endocrine and 

metabolic diseases or causes of 

morbidity. But there is a factor that is 

substantially altering the way in which 

new diseases are discovered and, 

therefore, classified: genetics. 

 

Rare diseases naming is based on 

a more or less complete description of 

the pathology (for example, retinitis 

pigmentosa), or the name of the doctor 

or group of doctors that first-described 

the symptoms of the disease (for 

example, Lennox Syndrome-Gastaut). 

It is a descriptive naming in which 

either the most important symptom or 

the name of the discoverer is used to 

identify the disease.  

 

However, the breakthrough of 

genomics has originated an 

unprecedent change. Currently, most 

of the rare diseases identified receive 

the name of the gene that originates 

them. Now, for the first time in the 

history of medicine, the classification of 

diseases is carried out following a 

functional analysis. 

  

Nonetheless, this classification still 

fails to reflect the enormous diversity of 

individuals. One of the main problems 

that patients with rare diseases must 

overcome is the lack of a diagnosis. It is 

difficult to find out the number of rare 

disease patients that are undiagnosed. 

The problem may be that the 

traditional classification system used in 

medicine does not apply on rare 

diseases and, because when the 

number of patients is very low, it has 

problems to classify them.   
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Specialists keep trying to find a 

solution. As Palau (2020) claims, “when 

you approach a disease, there is data 

available according to synonymous 

terms, causative genes, coding of 

related diseases in the International 

Statistical Classification of Diseases 

and Related Health Problems or the 

coding of the catalogue of phenotypes 

and OMIM (Online Mendelian 

Inheritance In Man) genes. Besides, 

one of the main purposes of Orphanet 

is the creation and maintenance of an 

encyclopaedia of rare diseases to 

classify these pathologies in a 

hierarchical and multidisciplinary way. 

Each disease is now assigned a unique 

ORPHA code that is non-transferable in 

time”. 

3.4. Characteristics of rare 

diseases 

Although they vary greatly (no two 

patients are alike) there is a set of 

common characteristics: 

- Around 80% are hereditary 

diseases that are caused by an anomaly 

in the person's DNA. Less frequent are 

the diseases that result of infectious, 

immunological, degenerative, 

proliferative and other unknown 

causes that may be the origin of a rare 

disease and which leads to the random 

appearance of the disease. Although 

rare diseases do not constitute an 

official nosological group, they are a 

heterogeneous group with a common 

factor which is low prevalence (Cortés, 

2015). Only the 50% of the causes are 

identified.  

- 45% have a neurological origin 

and, when the origin is different, 50% 

present neurological manifestations. 

Rare diseases can affect patients both 

in their physical and mental, behaviour 

and sensory capacities. Different 

disabilities can coexist in the same 

individual.  

- Those affected suffer a decrease 

in life expectancy (EURORDIS, 2005). 

- Two thirds of them begin in 

childhood, even before the age of two, 

and many from the time the foetus is 

formed. But they can appear at any 

stage of life. The most common are 

https://facingschool.eu/wp-content/uploads/2024/03/M11.A3.-EN.pdf
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Infantile Spinal Muscular Atrophy, 

Neurofibromatosis, Imperfect 

Osteogenesis, Rett syndrome and most 

metabolic diseases, such as Hurler, 

Hunter, Sanfilippo, Mucolipidosis Type 

II, Krabbe diseases, and 

Chondrodysplasia. In some cases, the 

first symptoms of diseases, such as 

Neurofibromatosis, may occur in 

childhood, but this does not prevent 

more severe symptoms from its later 

appearance. Other rare diseases, such 

as Huntington's disease, 

Spinocerebellar ataxias, Charcot-Marie 

tooth disease, Amyotrophic Lateral 

Sclerosis, Kaposi's Sarcoma, and 

thyroid cancer, are specific to 

adulthood. While many diseases cause 

symptoms in childhood, these 

symptoms may not translate for years 

to a specific rare disease diagnosis 

(EURORDIS, 2005). On the other hand 

it should also be noted that relatively 

common conditions can hide 

underlying rare diseases, e.g. autism (in 

Rett Syndrome, Usher syndrome type 

II, Sotos Cerebral Gigantism, Fragile X, 

Angelman, Adult Phenylketonuria, 

Sanfilippo…) or Epilepsy (Shokeir 

syndrome, Feigenbaum Bergeron 

Richardson Syndrome, Kohlschutter 

Tonz Syndrome, of Dravet...). In fact, a 

rare disease can be masked by a 

multitude of other conditions, which 

can lead to a misdiagnosis. 

- Due to its minority nature and 

little-known symptoms, diagnosis 

usually takes many years.  

- 65% have a chronic and 

progressive clinical course, with serious 

and debilitating conditions, which 

generate high rates of disability and 

decreased quality of life. In fact, it is 

considered that rare diseases are 

responsible for 25% of chronic diseases 

(Cortés, 2015). Most of them are quite 

serious and disabling (65% of those 

affected have some degree of 

dependency, and more than 80% 

physical or emotional disability), 

degenerative, chronic (85%). One out of 

five patients suffer from chronic pain 

(more than 20%) and in 50% of cases 

the vital prognosis is compromised.  

- Most of them require complex 

and expensive treatments, which must 

be assumed by multidisciplinary 

teams. 8 out of 10 Spaniards consider 

that rare diseases have fewer resources 

and tools than the more well-known or 

general pathologies, according to data 

from the Federación Española de 

Enfermedades Metabólicas 

Hereditarias (FEEMH), which makes 

treatment difficult: 42.68% of the 

people affected do not have one and if 

there is one, it is not the correct one or 

the adequate one.  
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Figure 8.  Common characteristics of rare diseases (Baldellou, 2019)  
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3.4.1. Characteristics from the 
origin of rare diseases  

Baldellou (2019) makes the 

following distinction regarding the 

origin of rare diseases: 

 

-ACQUIRED DISEASES  

They represent the 20% of rare 

diseases, and their origin is usually a 

very rare infectious, parasitic, or toxic 

agent, as mentioned before. 

 

-HEREDITARY DISEASES 

As stated by genetics, most of our 

genes are in the 46 chromosomes (23 

pairs) located in the nucleus of cells. 

Twenty-two pairs are formed by two 

homologous chromosomes, one from 

the father through the spermatozoon 

and another from the mother’s ovule. 

 The transmission of a disease 

follows Mendel's laws: 

https://facingschool.eu/wp-content/uploads/2024/04/M4.A1.-EN.pdf
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Suffering a rare disease is a matter 

of probabilistic risk and professionals 

(doctors, educators, physiotherapists, 

educators, teachers, etc.) must 

communicate this to the family. See a 

detailed explanation in Montoliu (2023).  

 

As already mentioned, 80% of rare 

diseases are hereditary due to genetic 

disorders of nuclear or mitochondrial 

origin. The other 20% are acquired 

diseases and are usually caused by 

infectious, parasitic or toxic agents. 

 

Genetic pathology of nuclear 
origin 
• Chromosome disorders: These are 

variants in the number (excess or 

deficiency) or in the shape 

(translocations, deletions, etc.) of 

any of the nuclear chromosomes. 

• Point genetic mutations: They are 

due to the variant of a nuclear gene. 

Because of this, there is an 

mutation in the structure or in the 

function of the protein encoded by 

this gene leading to the outbreak of 

the disease.  

• Polygenic inheritance: there are 

diseases that are due to the 

simultaneous occurrence of 

mutations of different genes, that 

triggers the appearance of the 

disease.  They do not follow 

Mendel's laws and the risk of 

recurrence of the pathology is 3%. 

Genetic pathology of 
mitochondrial origin 

The mitochondria in the 

cytoplasm of cells also have their own 

gene endowment. Consisting of 37 

genes arranged in a circular DNA, they 

are responsible for the control of 

functions essential for the life of the 

organism and their abnormalities give 

rise to important clinical 

manifestations. Of the two germ cells, 

the egg cell is rich in mitochondria and 

therefore in mitochondrial DNA, 

whereas the sperm cell has very few 

copies of mitochondrial DNA and these 

are not passed on to the offspring. 

Therefore, the embryo receives only the 

mitochondrial genes from the mother. 

The inheritance of diseases caused by a 

mitochondrial DNA mutation is 

therefore a so-called "maternal" 

inheritance. It is passed on by mothers 

but can be passed on to both sons and 

daughters. However, the calculation of 

risk in offspring is very complicated, as 

it is an inheritance conditioned by the 

biological characteristics of the 

mitochondria and empirical 

predictions should not be made, but 

rather a careful case-by-case analysis. 

 

 

 

 



 
  
   

 

35 

3.5. Diagnosis of Rare Diseases  

20% of people suffering a rare 

disease take more than 10 years to be 

diagnosed; another 20%, between 4 

and 9 years (FEDER, 2020). Besides, 

there is "a painful percentage" without 

a diagnosis that it is recognized in the 

health system as "rare disorder without 

a determined diagnosis", which 

increases the ignorance about the 

evolution of the pathology (Orphanet, 

2023). 

 

Many of the patients do not even 

know what disease they are suffering. 

There are two main reasons: the 

difficulty to find the right diagnosing 

and the lack of professionals with 

specific training in their hometown. 

This situation hinders the possibility of 

receiving personalized care once the 

disease has been identified. 

 

The management and genetic 

counselling of patients affected by rare 

diseases require an accurate etiological 

diagnosis. This precision diagnosis is 

most often based on a molecular 

analysis of the specific gene associated 

with the disease under study or of 

panels that include the different genes 

that may be responsible of a certain 

phenotype and that allow to identify 

the underlying molecular disorder, as 

we have specified. 

As mentioned before, rare diseases  

are very heterogeneous pathologies 

that involve different organs and 

systems and hence must be treated by 

different medical specialties and 

subspecialties. We need to understand 

that these diseases are related to 

multiple genes and multiple mutations 

responsible of the disorder, and also to 

other mutations and polymorphisms 

that regulate their manifestation. Only 

afterwards could we comprehend the 

great complexity associated with the 

study of the molecular mutations 

behind the different pathologies from 

the technological point of view. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
  
   

 

36 

  

Figure 9. Typologies of tests to find out the diagnosis of a rare disease (Baldellou, 2019)  
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The improvement of the 

diagnostic performance regarding rare 

diseases also relies upon the 

accessibility of patients to genetic 

diagnostic services and to the access of 

these services to different diagnostic 

technologies. But regardless of the 

technical approaches used, improving 

the diagnosis of rare diseases requires 

the close collaboration of researchers 

and institutions, through consortia and 

patient focus programmes. The 

International Rare Diseases Research 

Consortium claims that, when the 

diagnosis is not obtained after initial 

sequencing, the data should be 

transferred to a global network of 

experts who will apply the knowledge 

in further studies and will provide 

feedback of the outcome. (Knoppers, 

2014). 

The consequences of a delay in 

diagnosis can be life-threatening for 

the patient, who is deprived of early 

therapeutic options with the 

consequent clinical worsening and 

side-effects that could have been 

avoided. “This occurs to 27% of patients, 

despite the fact that in recent years the 

diagnostic delay has been 

progressively reduced”, explain Jordi 

Gascón (Menéndez, 2017).  The 

consequences of a late diagnosis are 

very adverse: 

• Other children born with the same 

disease. 

• Inappropriate behaviour and 

inadequate help from family 

members. 

• Clinical worsening of the patients' 

health in terms of intellectual, 

psychological, and physical 

condition, leading even to the 

death of the patient.  

• Loss of confidence in the 

healthcare system. 

One of the goals of the 

International Rare Diseases Research 

Consortium by 2027 is that all patients 

for whom there is suspicion of a rare 

disease are diagnosed within one year 

if their disorder is known in the medical 

literature. Without a correct diagnosis, 

emergency units are not able to treat 

the patient appropriately (EURORDIS, 

2005). 

https://facingschool.eu/wp-content/uploads/2024/01/M11.A1.-EN.pdf
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Fortunately, as the amount and 

complexity of genomic data increases, 

researchers are turning to artificial 

intelligence (AI) and machine learning 

(ML) to reanalyse existing data and 

answer health and research questions. 

Rapid advances in bioinformatics and 

genomics make it possible to discover 

the genetic causes of about 30% of 

known rare diseases (Setty et al, 2022). 

 

3.6. Treatment of rare diseases 

Scientific research is important to 

develop effective treatments that 

increase the quality of life of those 

affected. There are multiple treatments 

for rare diseases and, in many cases, 

they are specific to each disease. In 

general terms, these therapies can be 

divided into five main groups: small 

molecules, protein therapies, 

antibodies, oligonucleotide therapy, 

and cell or gene therapy. 

 

Given the genetic origin of most of 

these diseases, these treatments are 

often aimed at recovering lost function 

or restoring an abnormal gain in 

function caused by a genetic alteration. 

In addition, the recent outbreak of 

genome editing techniques adds a 

new paradigm to the therapeutic 

landscape, opening up the possibility 

(yet to be realized) of a permanent cure 

for some diseases (Tolosa, 2023). 

 

3.6.1. Human Genome, progress 
on rare diseases   

Since the publication of the 

human genome in 2003, enormous 

progress has been made and its results 

have been implemented in the clinical 

practice. “But we still need to analyse 

the effects of what we are doing, study 

the costs and organize accordingly”, 

explain Doctor Carmen Ayuso (Landín, 

2017). 

 

In the field of rare diseases, 

genetic diagnosis is useful when it is 

necessary to confirm or dismiss any 

clinical suspicion. The family receives 

genetic counselling afterwards 

preventing the appearance of new 

cases and avoiding the use of 

unappropriated treatments. Regarding 

https://facingschool.eu/wp-content/uploads/2024/04/M11.A2.-EN.pdf
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rare diseases, it is necessary to continue 

making progress with certain 

technologies because, and although a 

lot of analysis has been done, the 

effects still must be measured. 

 

3.6.2. CRISPR  
In 2013, the gene editing 

technique known as CRISPR made the 

leap from bacteria to animal models, 

sparking a revolution that is still in its 

early stages.  

 

To cure a genetic disease is 

necessary to generate the defective 

gene product in the damaged cells. 

One of the ways to meet this objective 

is gene therapy, which consists of 

introducing the healthy gene into the 

patient's cells. A few years ago, this 

potential treatment was out of reach 

for many diseases, and it was 

completely unbearable to many cases 

due to the problems that may arise by 

the permanent insertion of new genes.  

 

In 2005, while working on a line of 

research on bacteria, the Spanish 

researcher Francisco Mojica discovered 

a type of proteins capable of cutting 

specific DNA sequences. This method 

is used by bacteria as a defence 

mechanism against viruses that may 

introduce their DNA as infectious 

agents. In this process, the bacteria 

detect and destroy the invading DNA. 

Figure 10. Sequencing of human genome. 
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It was later, in 2012, when researchers 

Jennifer Doudna and Emmanuelle 

Charpentier figured out that this 

technique could have an important 

application in biomedicine (Mojica, 

2005) 

 

“It is versatile, effective and 

universal”, explains Montoliu (2023), a 

researcher at the Spanish National 

Centre for Biotechnology and one of 

the main experts in this technique. “It 

will be a structural technique for all the 

laboratories at the preclinical level”, he 

claims.  At the clinical level there is still 

some progress to be made, but it has 

already shown its efficiency "in a dozen 

rare, such as restenosis, Duchenne 

muscular dystrophy or Huntington's 

disease", congenital pathologies that 

have been experimented in laboratory 

mice (Montoliu, 2023). 

 

The CRISPR gene editing 

technique is one of the greatest 

advances in medicine leading to 

numerous findings since its discovery. 

Currently, there is a first new version of 

this technique that edits RNA, instead 

of DNA, in human cells. This method 

can alter gene expression without 

changing the genome, which holds 

great potential for both research and 

disease treatment. This system is 

capable of correcting mutations in 

different time windows, even during 

key development periods. Besides, this 

new version of CRISPR for editing RNA 

may avoid ethical concerns associated 

with the traditional method. “Until now 

we could modify the genes, but not so 

easily the transcripts, that is the 

molecules that exist between the 

genes and the proteins. With this new 

tool, it will be possible to edit them 

without altering the genome”, adds 

Montoliu (2023). 
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3.6.3. Orphan Drugs 
The lack of an accurate diagnosis 

hinders the possibility of finding the 

appropriate treatment. In fact, most 

undiagnosed patients receive 

symptomatic treatment until they find 

their diagnosis, as mentioned in 

previous pages. However, to find a 

diagnosis does not guarantee a correct 

treatment. There are two main factors 

that constrain the options of getting an 

optimal treatment: the ignorance of 

the disease and the lack of effective 

medications. 

 

According to the 2017 reports of 

the U.S. Food and Drug Administration 

(FDA) and the European Medicines 

Agency (EMA), 40% of all medicines 

approved in both territories containing 

a new active principle are assigned to 

the infrequent pathologies study 

(EMA, 2022). 

 

 

In the case of Europe, 40% of the 

35 medicines with a new active 

principle that received a positive 

evaluation from the EMA, are classified 

for the treatment of  rare diseases. The 

agency explains that the current 

framework of rare diseases fosters 

research and development of the 

pharmaceutical industry, and 

underlines the therapeutic benefits of 

Figure 11. Legislation on Orphan Drugs. 
 

https://www.pmfarma.com/noticias/44756-el-40-de-nuevos-medicamentos-aprobados-en-2017-en-eeuu-y-europa-son-para-enfermedades-raras.html?utm_source=pmfarma_old&utm_medium=noticia_mexico_redirect
https://www.pmfarma.com/noticias/44756-el-40-de-nuevos-medicamentos-aprobados-en-2017-en-eeuu-y-europa-son-para-enfermedades-raras.html?utm_source=pmfarma_old&utm_medium=noticia_mexico_redirect
https://www.pmfarma.com/noticias/44756-el-40-de-nuevos-medicamentos-aprobados-en-2017-en-eeuu-y-europa-son-para-enfermedades-raras.html?utm_source=pmfarma_old&utm_medium=noticia_mexico_redirect
https://www.pmfarma.com/noticias/44756-el-40-de-nuevos-medicamentos-aprobados-en-2017-en-eeuu-y-europa-son-para-enfermedades-raras.html?utm_source=pmfarma_old&utm_medium=noticia_mexico_redirect
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new orphan drugs, medicines that are 

intended to treat rare diseases, but are 

often unattractive to sponsors due to 

their low cost-effectiveness and 

therefore require additional support for 

their development (AEMPS, 2017). In 

this group we find medicines against 

rare pathologies such as neurotrophic 

keratitis, neuroblastoma or carcinoid 

syndrome, among others. 

 

There are around 1,500 orphan 

drugs, but the data is constantly 

changing because of the monthly 

meeting of the Committee for Orphan 

Drugs of the European Medicines 

Agency. This organism holds interviews 

with nearly 60 experts about 20 to 35 

medicines candidates to enter this 

classification. Every year, between 6 

and 8 drugs obtain the require 

authorisation. Hence, the data is 

constantly changing.  It should be 

remembered that substantial evidence 

of clinical safety and efficacy is 

necessary to obtain approval of an 

orphan drug (Haffner, 1998). During 

financial year 2022, there was 195 

products with a trade name and 

positive orphan designation by the 

European Medicines Agency, of which 

146 have authorisation for community 

marketing.  

 

3.7. Conclusions: difficulties 

for people affected by rare 

diseases  

Suffering a rare disease, in addition 

to the specific circumstances of each 

pathology, implies many other 

problems: ignorance about the origin 

of the disease, bewilderment and 

disorientation at the time of diagnosis; 

often social rejection and loss of self-

esteem; misinformation about care, 

treatments and technical aids that can 

make life easier; isolation and lack of 

communication with other affected 

people; misinformation about 

specialists or reference medical 

centres; lack of study and follow-up 

protocols; lack of financial aid; lack of 

recognition in health policies and 

services; lack of specific drugs to treat 

the disease; lack of legal coverage to 

promote research on genetics, clinical 

trials and new treatment, among 

others. For further information, see 

Hoja de Ruta de las Enfermedades 

Raras (2022). 

 

On the other hand, these 

pathologies affect multiple body 

systems, and their approach requires 

the participation of different 

specialists. However, few centres offer a 

coordinated, comprehensive and 

multidisciplinary care. Health care and 

examinations are usually frequent 
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when patients seek a diagnosis. This 

scenario is in addition to the need for 

specific treatments, special care and 

rehabilitation that most patients 

require throughout their lives. These 

services are not appropriately 

organized into packages or programs 

and many patients must overcome the 

lack of support by regular health 

insurance, which leads to abandoned 

treatment and scarce follow-up. 

Despite the vast number of patients 

diagnosed every year with rare 

diseases, the low number of patients 

with each disease makes difficult to 

achieve significant progress. 

 

According to the Chiese study 

(2022) the costs for patients with rare 

diseases come from different sources. 

The most pressing issue is related with 

the lack of treatments. Rare diseases 

set a substantial financial burden that 

is only reduced when treatment is 

available:   

• The burden of rare diseases is 

approximately 10 times higher than 

common diseases per patient and 

year.  

• Lack of treatment for a rare disease 

is associated with a 21.2% increase 

in total disease costs. 

• The costs of care associated with 

the selected rare diseases were 

explored using published data, 

patient advocacy associations, key 

opinion leaders, and data from the 

U.S. Bureau of Labor Statistics. The 

cost burden was classified in three 

categories: 

1. DIRECT COSTS. It includes the 

cost of treatment, medical procedures, 

hospitalizations, doctor visits, health 

care and other medical expenses. 

2. INDIRECT COSTS. It includes 

loss of productivity of both, patient and 

caregiver, loss of work, changes of 

residence, travel, and accommodation 

for medical visits. 

3. MORTALITY COSTS. It is based 

on the value of statistical life and the 

difference between average life 

expectancy and that for people with a 

rare disease. 

 

In summary, beyond the great 

diversity of conditions, patients with 

rare diseases and their families are 

confronted with many similar 

difficulties, which arise directly from 

the low frequency of these conditions 

(Cortés, 2015; EURORDIS, 2005).  

 

However, it is not only the people 

affected who encounter these 

difficulties, there are infinite problems 

such as the lack of national registers, 

the lack of Reference Units, biobanks, 

etc. These issues could be analysed in 

further studies. 
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Figure 12. Conditions that difficult the live of families affected by rare diseases (Cortés, 2015; EURORDIS, 2005)  
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4. The importance of schooling 

4.1. Introduction 

The concept of schooling refers to 

an institutionalized educational 

practice that emerged in Western 

culture, the product of a specific 

combination and construction of 

subjects, technologies, resources 

(human, temporal, spatial, material, 

etc.), knowledge, intentions and 

effects. According to this perspective, 

the school is a specific, artificial form of 

education, developed for centuries in a 

specific geographical and historical 

space -the European West between 

the sixteenth and nineteenth 

centuries-, which expanded in a very 

short time -from the late nineteenth to 

the early twentieth century- around 

the globe and managed to become the 

hegemonic form of education 

throughout the world. This involved a 

special combination of elements that 

were assembled to build it, often in a 

conflictive and contradictory manner. 

In short, the product of a process that 

was neither harmonious nor "natural" -

the only possible point of arrival of the 

"evolution" of humanity and its 

educational evolution-, but the result of 

strong quarrels and oppositions. 

 

Although it is a term of long use in 

the pedagogical debate, it can be 

stated that one of the most rigorous 

academic approaches was made by 

David Hamilton in 1989, in his book 

“Towards a Theory of Schooling” (1989). 

In this work, the author distinguishes 

between education and schooling and 

understands the latter as an elaborate 

and complex human institution, 

socially constructed and historically 

situated, which began to take shape 

towards the end of the Middle Ages, 

and which has been reformed several 

times up to the present day. 

 

In the concept of school and 

schooling, the idea of progress is 

important, as well as that of evolution 

and economic and social context. 

Besides the evolution of these theories, 

we are very interested in the idea of an 

institution that has a direct impact in 

society.
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Figure 13. Main characteristics of the impact of school in students. 
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4.2. Education as a human 

right 

Everyone has the right to receive 

an inclusive and quality education. The 

right to education is guaranteed in 

several international instruments. 

 

Article 26 and Article 29 of the 

Universal Declaration of Human Rights 

(1948) recognise free and universal 

primary education as a fundamental 

right.  

 

 

 

In Article 26 of the UDHR, we find 

the right to the "full development of 

the human personality", which also 

appears in Articles 22: 

 

Everyone, as a member of society, 

has the right to social security and is 

entitled to realization, through 

national effort and international co-

operation and in accordance with the 

organization and resources of each 

State, of the economic, social and 

cultural rights indispensable for his 

dignity and the free development of 

his personality. 
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4.3. Schooling and rare 

diseases   

The schooling of people affected 

by rare diseases is a right and must be 

granted with equal opportunities. First, 

because education is necessary for 

intellectual and personal development, 

regardless of any health 

circumstances. And second, because 

through education, people acquire 

knowledge, skills and competencies 

that prepare them to overcome the 

challenges and benefit from the 

opportunities that may arise in their 

lives. 

 

In addition, schooling can also 

have a positive impact on the health 

and well-being of affected individuals 

and their families. By participating in 

educational activities, patients 

stimulate their brain, keep a routine, 

and follow a purpose, which can 

contribute to their quality of life and 

better management of their disease. 

 

Education also fosters social 

inclusion and interaction with other 

individuals, which can be especially 

relevant for patients who may feel 

isolated or excluded due to their health 

condition. Schooling provides them 

with the opportunity to interact with 

peers, build friendships and become 

part of an educational community. 

 

The rights of children and people 

with disabilities, such as tolerance, 

respect, non-discrimination, equal 

opportunities and the value of 

differences, should be recognized and 

guaranteed among children with rare 

diseases. Bringing the implications of 

rare diseases closer to the educational 

context is essential to ensure their 

https://facingschool.eu/wp-content/uploads/2024/01/M6.A1.-EN.pdf
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inclusion. Only this way will be possible 

to create a truly inclusive society where 

professionals such as doctors, 

politicians, and entrepreneurs are 

aware of the issues concerning with 

rare diseases.  

 

4.3.1. The consequences of 
misunderstanding rare diseases 
in school 

Ignorance of rare diseases leads to 

misunderstanding, rejection and 

isolation of the students affected by 

these pathologies and this brings 

important consequences in socio-

affective development and school 

performance. Consequently, it is 

necessary to implement innovative 

actions to promote the recognition and 

guarantee of their rights. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14. Consequences of misunderstanding rare diseases in school 

(FEDER y Fundación SANOFI, 2021) 

https://facingschool.eu/wp-content/uploads/2024/03/M3.A2.-EN.pdf
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The people affected and their 

families need to be understood. When 

this process of understanding is real, 

education and schooling is more 

inclusive and more effective. However, 

to understand and empathize with 

these conditions is complicated 

without some previous knowledge. 

 

4.4. The necessities of people 

affected by rare diseases in 

school 

Schooling children with rare 

diseases can present unique 

challenges due to the specific medical 

and support needs they may have.  

 

It is important to emphasize that 

the schooling of children with rare 

diseases requires an individualized 

approach, effective communication, 

educational adaptations and 

comprehensive attention to their 

health. For this matter, education 

systems and education professionals 

should provide an inclusive 

environment, whether through 

curriculum adaptations, additional 

pedagogical support, or school-based 

health services. 

 

 

 

 

 

The approach to these conditions 

is complex because they manifest 

themselves as syndromes. Therefore, 

the teacher must make decisions 

(didactic, pedagogical, socio-affective, 

etc.) that not always have a clearly 

defined map. In the end, it will be the 

teacher, together with the family and 

the rest of the educational community, 

who will have to adapt his itineraries to 

the diversity of situations and contexts 

of the classroom. Collaboration among 

all the actors involved is fundamental 

to guarantee a successful and 

satisfactory educational experience for 

these children. 

 

 

 

 

https://facingschool.eu/wp-content/uploads/2024/01/M2.A1.-EN.pdf
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4.5. Conclusions 

It seems clear that, in terms of 

educational levels, the participation of 

students with disabilities in pre-school 

education and in compulsory 

education is much lower. The most 

important problems begin to manifest 

in secondary education, due to the 

difficulty of implementing inclusive 

education (Ganxenüller and Escudero, 

2005). Therefore, although more and 

more young people with disabilities 

finish compulsory education, it is 

necessary to ensure that all of them 

follow suit (Ganxenmüller and 

Escudero, 2005). 

 

The Lisbon European Council 

(March, 2000) called for a general 

reflection on the precise future 

objectives of education systems, to 

which the Member States contributed 

in their replies to a questionnaire from 

the European Commission. The five 

objectives which can now be applied to 

inclusive education are:  

  

 

 

 

 

 

 

 

 

 

1. To improve the quality of learning 

in Europe by improving the training 

of teachers and trainers.  

 

2. To facilitate and widen access to 

learning at all ages.  

 
3. Updating the definition of basic 

skills in line with the knowledge 

society, making information and 

communication technologies 

available to all, and paying 

attention to vocational skills and 

personal aptitudes as well as 

specific skills.  

 
4. Open up education and training to 

the local environment, to Europe 

and to the world.  

 
5. Making the best use of resources, 

introducing quality assurance 

systems and adapting resources to 

needs. 
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5. The importance of digitalization 

5.1. Digitalization and Digital 

Transformation 

In recent decades, the use of 

digital technologies has expanded 

significantly and impacted multiple 

aspects of society. Replacing analogue 

information with digital information 

has revolutionized access to 

information, structuring social life 

around digital communication and 

related technological infrastructures 

(Vlies, 2020). Furthermore, in 

employment and economy, the growth 

of automation and digitalization imply 

new development models associated 

with sustainability and green 

economic transition (European 

Commission, 2020). 

 

  Digitalization can be 

understood as a process of transition to 

the storage, processing, and 

transmission of non-physical 

information through the use of digital 

technologies (Schmidt & Tang, 2020). 

Digitalization is inseparable from 

digital transformation, understood as 

the comprehensive application of 

digital technologies in various domains 

of society to improve and extend 

products and services and create new 

digital alternatives (Schmidt & Tang, 

2020). Digitalization and digital 

transformation have changed the 

development model of societies, and 

their social, educational, and economic 

relevance is increasing (European 

Commission, 2020). 

 

In this guide, when we refer to 

digitalization, we refer to the 

technological component associated 

with it, but above all, to the 

transformative value of digital 

technologies in individual, 

organizational and social contexts and 

in education and educational systems. 
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5.2. Digitalization and 

Technology in Education 

Digitalization in education is not 

new, but it has gained considerable 

momentum in recent years due to the 

COVID-19 pandemic. In general, the 

introduction of technology in schools 

has kept pace with the technological 

evolution of society. For example, 

television was one of the first 

technological devices to be 

incorporated into educational settings, 

with computers and the internet 

following (Blackwell et al., 2014; 

Schmidt & Tang, 2020). More recently, 

technology, especially laptops, tablets, 

and smartphones, has spilled over into 

schools, making communicating and 

sharing information easier (e.g., 

Nikolopoulou, 2020).  

The challenge posed by new 

information and communication 

technologies is one of the most current 

debate topics among teachers and 

educational experts. This debate 

includes aspects such as the readiness 

of teachers and organizations for 

digitalization transformation, the 

coordination between digitalization-

based teaching and traditional 

teaching, and how effective 

digitalization is across curriculum areas 

and grade levels (Blackwell et al., 2014; 

Nikolopoulou, 2020; Tamim et al., 2011).  

 

Fleischer (2012) lists several 

challenges regarding using new 

technologies in the classroom, 

including: 

• Encouraging (and training) 

teachers to change their beliefs 

and teaching methods. 

• Reconciling more independent 

and flexible student study with the 

need for teacher guidance. 

• Designing curricula and teaching 

models adjusted to digitalization.  

Scientific evidence shows that 

technology has positive effects on 

student learning. Tamim and 

colleagues (2011) conducted a synthesis 

of results from 25 published meta-

analyses (1055 studies, 109 700 

participants) over 40 years in which 

they studied the impact of using 

https://facingschool.eu/wp-content/uploads/2024/04/M10.A5.-EN.pdf
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technology in the classroom compared 

to school settings without its use. The 

results confirmed that technology 

positively affects primary, secondary, 

and tertiary students' learning. 

However, the effectiveness of 

technological resources occurs mainly 

when it is used as a support for 

instruction and not as a form of direct 

instruction (Tamim et al., 

2011), highlighting the role of 

technology and digitalization as a 

pedagogical tool and not as a tutor 

replacing the teacher (Schmidt & Tang, 

2020). 

 

Another meta-analysis concerning 

the use of mobile devices (e.g., tablet 

computers, laptop computers, and 

smartphones) in educational settings 

(from preschool to university level) also 

reported a benefit on learning (Sung et 

al., 2016). The authors highlight that 

mobile devices can promote 

innovation in education in several ways, 

including the support they provide for 

teacher presentation of information, 

and by promoting innovative teaching 

methods, among them collaborative 

learning, exploratory learning outside 

the classroom context, and game-

based learning. In addition, the authors 

cite the work of Warschauer (2007) to 

emphasize that the benefits are not 

limited to the academic level but 

include the development of 

communication, creativity, and 

problem-solving skills. 

 

Some qualitative studies have 

directly surveyed teachers regarding 

the use of digital media in school, 

particularly in the classroom setting. In 

a recent study, the main benefits found 

were the level of student 

engagement/motivation, the pleasant 

and interactive classroom climate, 

more accessible access to information, 

and students' familiarity with the use of 

technology (Nikolopoulou, 2020). The 

most significant barriers identified 

were the lack of technological 

equipment and current legislation (in 

some cases constraining the use of 

mobile devices in schools). Teachers' 

main concerns related to difficulty 

managing student behaviour, 

including agitation, noise, and 

distraction. 

https://facingschool.eu/wp-content/uploads/2024/01/M1.A4.-EN.pdf
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5.3. Facilitators of Digital 

Transformation in Schools 

The process of digital education 

is a complex system involving several 

interrelated dimensions (European 

Agency, 2022). At the base is the 

individual dimension, consisting of 

students and teachers who may use 

similar or different digital technology in 

teaching and learning, independently 

or together. Educational institutions 

are another critical dimension in digital 

transformation, connecting the 

individual level with support measures, 

innovation policies, and community 

relations. Finally, the regional/national 

dimension is at the macro level, where 

the legislative aspects necessary for 

change emerge, including governance, 

funding and quality control.  

 

The importance of teachers and 

educators for successful digital 

transformation is highlighted. Price 

and Carstens (2020) cited a 2018 study 

by the Organization for Economic 

Cooperation and Development (OECD) 

which found that, on average, less than 

40% of educators in the European 

Union felt comfortable applying digital 

technologies in teaching. Digital 

opportunities, applications, and 

environments are of little use if they are 

not properly framed and embedded in 

school activities by teachers 

(Kalimullina et al., 2021). The success of 

digitalization and the change process 

towards higher quality education 

implies that teachers are motivated 

and prepared for this new conception 

of learning (Fleischer, 2012; Kalimullina 

et al., 2021). Obviously, this effort 

involves preparing future teachers but 

also updating current teachers' skills so 

they can get the best out of digital 

technologies in teaching and learning 

environments. According to this line of 

analysis, digitalization and associated 

technology are pedagogical tools that 

should be integrated into initial and 

continuing teacher training programs. 

The focus of this training should be on 

the technical mastery of new 

equipment and, above all, on 

technologies and the acquisition of 

broader digital skills that enable them 

to use these tools in a critical, reflective, 

and situated way to facilitate student 

learning (Kalimullina et al., 2021). 

 

In fact, the digitalization of 

schools will only have a relevant impact 

if it is not limited to the importation 

and implementation of digital 

technologies but is accompanied by 

the transformation of pedagogical 

practices, leadership, and 

organizational structures. Without 

these changes, digital technologies 

tend to perpetuate previous practices 

and do not translate into benefits for 
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the student or teacher (Pettersson, 

2021; Schmidt & Tang, 2020). 

 

5.4. Technology-based 

Teaching and Learning 

Methods 

The digital transformation 

process of schools is inevitable and has 

been accelerated recently with the 

COVID-19 pandemic. It is estimated 

that at the pandemic's peak, about 

90% of students worldwide had 

changes in their educational process 

(Reuge et al., 2021). As a result, new 

forms and contexts of education based 

on digital technology have intensified 

and become popular due to the need 

for education systems to ensure the 

continuity of school activities. 

 

The primary compensatory 

measure during the COVID-19 

pandemic was the use of online 

teaching-learning environments (e-

learning) to replace or complement 

traditional face-to-face learning. In 

online learning, the student is 

physically distant from the teacher and 

uses some form of technology (usually 

a computer) to access the learning 

media and interact with the teacher 

and other students. In some phases of 

the pandemic, hybrid learning 
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(blended learning) has been 

implemented, combining face-to-face 

teaching with online learning. Online 

learning allows the student to be in a 

different physical space and create 

synchronous solutions, occurring at the 

same time or asynchronous at different 

times (Schmidt & Tang, 2020). The 

availability of various methods and 

technologies in face-to-face and 

distance formats allows learning 

environments not to be limited by 

space and time. 

 

During the pandemic, some 

faculty adopted flipped learning 

models. This model contains an 

inversion of how teaching-learning 

activities are organized, as students use 

digital tools and resources (e.g., videos 

and/or instructional texts) to acquire 

knowledge about specific subjects 

before class. Then, during the class, the 

teacher can spend more time 

developing interactive learning 

activities, including discussion groups 

and collaborative problem-solving 

learning (Lo & Hew, 2022). It is possible 

to implement this model exclusively 

online, where distance sessions replace 

face-to-face sessions via video 

conferencing platforms (e.g., zoom). 

 

5.5. European Commission's 

Action Plan for Digital 

Education 2021-2027 

Recognizing the relevance of 

schools in the global process of society 

digitalization, the green transition, and 

their potential to develop inclusive and 

high-quality education, the European 

Commission has recently defined the 

action plan for digital education 2021-

2027 (European Commission, 2020). 

 

The European Commission  

(2020) highlights several benefits of 

digital transformation in education, as 

represented in figure 15. 

Figure 15. Some of the main benefits of digital transformation 

in education (European Commission, 2020) 
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The action plan for digital 

education 2021-2027 presents two 

priority areas.  

 

 

1) Promoting the development 

of a highly effective digital education 

ecosystem. This involves improving 

digital infrastructure, connectivity, and 

equipment; improving the digital 

training (and confidence in its use) of 

teachers and education and training 

staff; developing high-quality learning 

content; developing co-collaborative 

tools and secure platforms. 

 

2) Strengthening digital skills 

and competencies for digital 

transformation. This involves 

equipping all students with digital 

skills and competencies that enable 

them to live, work and learn in a world 

characterized by the relevance of 

digital technologies.  

 

It is highlighted by the 

European Commission (2020) that the 

characteristics of technological tools 

and platforms, as well as the digital 

pedagogy used, directly impact the 

inclusion or exclusion of individuals 

from learning. An open public 

consultation was held to inform the 

plan for digital transformation. People 

with disabilities reported difficulties in 

accessibility to digital educational 

technology and material; availability of 

assistive technology; technical support 

provided to students with disabilities, 

and teachers' capacity to promote 

digital inclusion for students with 

disabilities (European Commission, 

2020). 

 

5.6. Towards an Inclusive 

Digital Transformation 

Inclusion and equity are the 

pillars of education transformation. 

They are developed through actions 

and good practices that value diversity 

and a sense of belonging and help 

people express their full potential 

(European Agency, 2022). The closure of 

schools during the COVID-19 pandemic 

and the adoption of distance learning 

have highlighted that there are 

vulnerable groups of the population 

who are disadvantaged in the field of 

digital literacy, including access to 

technological resources associated 

with digitalization (European Agency, 

2022; Reuge et al., 2021). 

 

Not only should digitalization in 

education ensure that all learners 

benefit from new learning possibilities, 

but it should also be a way to address 

the specific needs of vulnerable 

groups, including children and young 

people with disabilities (Vlies, 2020). To 

this end, inclusion in digital education 
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should be understood as a 

multidimensional phenomenon, 

influenced by a wide range of factors, 

including society, technical equipment, 

educational institutions, learning 

situations, and the individual 

(European Agency, 2022). This cross-

sectoral view is crucial to avoid a digital 

divide phenomenon characterized by 

society's inability to ensure that all 

citizens benefit from the digital 

transformation.  

 

The European Agency for 

Special Needs and Inclusive Education 

(European Agency, 2022) considers 

that the implementation of inclusive 

digital education depends on several 

elements, in particular technology, 

learners, teachers, educational 

institutions, and regional/national level 

constraints. Technology-based 

approaches should be pedagogical in 

nature, and technological products 

should preferably be of a universal 

design that enables them to be used by 

the broadest range of learners without 

the need for specific adaptations. If 

necessary, assistive technologies 

should be used to meet the needs of 

students with disabilities. These 

technologies should be functional and 

eliminate or reduce motor, sensory, or 

intellectual limitations. 

 

Figure 16. Recommendations for the integration of digital devices 

in the classroom (Bock & Probst, 2018, cited by Schimdt & Hang, 2020) 
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Virtual reality and augmented 

reality allow students to immerse 

themselves in virtual scenarios or 

enrich the real world by adding 

information, respectively. The evolution 

of smartphones and tablets has made 

virtual/augmented reality more 

accessible, allowing students to enjoy 

more realistic experiences on specific 

topics. A recently published systematic 

literature review concluded that using 

augmented reality effectively improves 

functionality and learning for students 

with specific learning needs (e.g., 

intellectual development, autism, 

sensory impairment) (Baragash et al., 

2020). 

 

Mobile learning is learning that 

occurs with the mediation of a mobile 

device. The use of these devices (e.g., 

smartphones, tablets, smartwatches) 

has had promising results in learning 

for students with functional limitations 

and can act as an alternative to the use 

of assistive technology, which is often 

more expensive and difficult to access 

(European Agency, 2022). Many schools 

have invested in tablet computers 

and/or laptops for students (Blackwell 

et al., 2014). Eventually, these devices 

can be taken home, increasing their 

potential use. There are also examples 

of schools where students bring their 

own devices from home - the "bring 

your own device - BYOD" concept  

(Schmidt & Tang, 2020; Vlies, 2020). 

Whatever solution is found, it is crucial 

to ensure that all students can access 

and use technology regardless of their 

socioeconomic status (Karakose et al., 

2021).  

 

Some digital technologies are 

still under development but have great 

potential for inclusive education, 

among them home robotics, mobile 

telepresence systems, chatbots, or 

virtual assistants. There are already 

successful examples of using artificial 

intelligence techniques within 

inclusion for children with autism, 

visual impairment, hearing 

https://facingschool.eu/wp-content/uploads/2024/01/M6.A3.-EN.pdf
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impairment, or learning disabilities 

(European Agency, 2022). Gamification 

is also a good strategy to make 

educational activities more motivating 

for students.  

 

Digitalization can be an 

excellent opportunity to promote the 

inclusion of students from vulnerable 

groups, but it can also increase 

inequalities if proper strategies are not 

defined (Vlies, 2020). Digital inclusion 

requires holistic and systematic 

consideration of the individual (e.g., 

students' digital skills) and 

environmental (e.g., social inequalities) 

conditions that influence the degree to 

which students are included (European 

Agency, 2022). There is evidence that 

schools have the ability to compensate 

for socioeconomic inequalities 

associated with the digital domain if 

they implement appropriate measures 

(González-Betancor et al., 2021). In this 

regard, investment in technological 

devices and infrastructure (e.g., 

Internet connectivity and digital device 

provision) is not enough, but the 

development of digitalization skills and 

competencies of students and 

teachers is crucial (González-Betancor 

et al., 2021). 

 

 The leadership of educational 

institutions at administrative, 

pedagogical, and scientific levels also 

plays a significant role in the 

institution's orientation towards digital 

inclusion. Creating an institutional 

culture of innovation impacts faculty 

professional development, networking, 

infrastructure to support digital 

transformation, and implementation of 

good pedagogical and administrative 

practices (Karakose et al., 2021). Finally, 

government organizations (e.g., 

ministries) and the scientific sector 

(e.g., universities and research centers) 

are key in defining inclusive digital 

strategies in education and creating 

the conditions for their success (Vlies, 

2020). 
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6. Inclusive methodologies in the 

digital environment  

6.1. Contextualization 

The school that wants to be 

inclusive, in the sense of responding to 

the diversity of students who attend its 

spaces, has an obligation to promote 

the use of pedagogical approaches and 

active and differentiated 

methodologies in its classrooms, so 

that students become involved in their 

learning itself. This way of thinking 

about school assumes that students 

learn better when they take an active 

role in their own learning (Bruner, 1996). 

That is, the participation of each 

student in the various learning 

activities of the curriculum, carried out 

in the context of the class, is a 

necessary condition for inclusion to 

take place. In this perspective, learning 

is understood as a socially 

contextualized process (Lave & 

Wenger, 1991; Wenger, 1998), carried 

out in interaction with peers and the 

teacher. 

 

For this to happen, it is 

necessary that pedagogical practices 

become increasingly motivating for 

learning and more inclusive. It is 

important to make the transition from 

simultaneous teaching, centred on 

expository practices, to differentiated 

teaching, centred not only on the 

curricular contents to be learned, but 

also on the means that allow students 

to learn, considering their potentialities 

and interests. Many of the classrooms 

we know are organized in rows of 

tables and chairs, with students sitting 

with their backs to each other, and the 

teacher facing the students. 

Underlying this organizational 

proposal is the idea that the teacher 

speaks, and the students listen, and 

that learning happens through 

transmission. At the school of the 

century XXI, we cannot perpetuate the 

transmissive pedagogy, and it is urgent 

to assume a participatory and 

interactive pedagogy, transforming the 

role of students and teachers, for 
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learning to happen in dialogue and 

interaction. In this transition process, 

digital technology is a pedagogical tool 

to support learning, with the potential 

to help transform educational contexts, 

making them more motivating and 

inclusive for students (UNESCO 2004; 

de la Garza, Zarate & Zermeño, 2019). 

But, as digital technology alone does 

not transform, the teacher will play a 

very important and fundamental role, 

as a member of the class with 

responsibility for organizing the 

classroom and pedagogical 

differentiation (Imbeau & Tomilson, 

2011; Tomlinson, 2014). 

 

In Table 1 we can identify two 

perspectives on learning, identifying 

the role of the teacher and the students 

and some conceptions associated with 

them. 

Table 1. Teacher-centred learning and student-centred learning (adapted from UNESCO, 2004)  
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These two perspectives help us 

to identify types of teacher's 

pedagogical action and some of the 

activities associated with it. This does 

not mean that there cannot be 

exposure times, or that students must 

always be in interaction, or in group 

work. There is also a need for individual 

work supported by the teacher, as well 

as autonomous work by students and 

cooperative work in small groups (Niza, 

1998). The important thing is to have 

pedagogical differentiation that breaks 

with masterful teaching. In an inclusive 

classroom, the organization of work 

can welcome all students, in their 

uniqueness. 

 

Some pedagogical and 

methodological proposals are 

presented below to support the 

process of educational inclusion at 

school. They are action proposals for 

the organization of all students' 

learning, to be experimented and 

enhanced in the classroom context, by 

the teachers. 

 

6.2. Learning through projects 

Originating in the Progressive 

Education movement, in the USA, in 

the 1st and 2nd decade of the 20th 

century, project work is inscribed in the 

thinking of John Dewey, who defended 

an education based on 

experimentation, linked to life, having 

as a starting point the students’ 

interest. This thought was later 

theorized by William Kilpatrick, a 

student of Dewey in his book “The 

Project Method” (Vasconcelos, 2011) 

 

Vasconcelos (2011) recalls that 

project work is a pedagogical proposal 

of age transversality, which can be 

developed with children of various 

educational levels and is therefore 

suitable for “primary” education. 

Learning through projects is a dynamic 

and interactive process based on a 

basic structure that follows four key 

stages (Niza, 2005; Vasconcelos, 2011)  

(fig 17). 

 

As can be seen in fig 17, it starts 

with identifying a problem, an interest, 

or a need, and then planning the 

project, usually in a table, organizing 

the known information, as well as the 

one you want to know. Then follows the 

development of the project, its 

execution, according to plan, with 

intermediate moments of balance. In 

the final phase, the project is socialized 

and evaluated. We now proceed to 

describe each of the phases in more 

detail. 
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Figure 17. Stages of Learning through projects (Niza, 2005; Vasconcelos, 2011) 
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Table 2. Questions to be considered in project planning. 
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Project Work is thus a way of 

learning that invites and promotes the 

participation of students according to 

their abilities and calls for cooperative 

work. The teacher's role is to monitor 

and support the various stages of the 

process, with particular attention to the 

formation of groups. The advantages of 

project learning work are the following: 

• Establishes links with students' 

prior knowledge, valuing them as a 

starting point for learning. 

• Promotes peer interaction and 

cooperation. 

• Promotes the participation of each 

student according to their abilities. 

• Promotes questioning and critical 

thinking. 

• Develop skills needed for life. 

• It's a tool to learn how to learn. 

Throughout the various phases of 

the projects, the use of digital tools is a 

means of research, but also of 

production and communication that 

can support written communication 

and access to content. It means that 

the teacher must guarantee the 

necessary adaptations to the students 

according to their singularities. 

 

 

 

 

 

6.2.1. Types of projects 
Projects can be typified 

according to the starting question 

about the problem (Folque, 2012), 

although in each type of project there 

is always research and production. In 

Table 3 we identified the 3 types of 

projects with identification of the 

starting questions: 

 

 

 

https://facingschool.eu/wp-content/uploads/2024/01/M5.A3.-EN.pdf
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6.3. The Universal Design for 

Learning 

The Universal Design for 

Learning (UDL) is an approach to 

curriculum, which considers the 

diversity of students in a class and 

seeks to support the pedagogical 

practice of teachers (Pereira et al, 2018). 

In this sense, the UDL is considered a 

proposal for the development of the 

inclusion process (Fuentes, Villoria & 

Almaraz, 2015; Pastor, 2019) that 

promotes the elimination of barriers to 

learning and student participation 

(Dolores, Campos, Canabal & Pastor, 

2018). For this to happen, it is important 

that strategy planning is well designed 

according to the students' needs 

(Capp, 2017).  

 

From the research produced in 

the field of neuroscience, technology, 

and learning theories, UDL has been 

gaining visibility in the field of 

education, since it offers proposals for 

educational action (Nunes & Madureira, 

2015; Pastor, 2019) that can be used by 

teachers. 

Table 3. Summary of three types of projects. 
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According to Pastor (2019), UDL 

derives from the initial proposal of 

Universal Design, a concept in the field 

of architecture, which proposes the 

design of products, equipment, and 

structures capable of serving all 

people, without the need for 

adaptations, and accessible to all 

people. It was in this perspective that, 

according to Pastor (2019), the UDL was 

extended to the educational area, and, 

at first, its orientation was more 

directed towards technology, in 

supporting children with special needs 

(Madureira & Nunes, 2015). Currently, A 

is assumed as a theoretical and 

practical proposal (Pastor, 2019) for all 

children considering their diverse 

abilities. 

 

 

 

https://facingschool.eu/wp-content/uploads/2024/04/M1.A5.-EN.pdf
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The UDL is defined by a set of 

three principles (Cast, 2018)1, 

represented in fig. 18: 

 

 

 

 
1 https://udlguidelines.cast.org/ 

 

 

 

 

 

 

 

Figure 18.  The Universal Design for Learning Guidelines (CAST, 2018) 
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6.4. Gamification in education 

One of the great challenges in 

education is the ability to create 

motivating environments that 

encourage students' participation, 

dedication, and success in school. 

Unfortunately, students often consider 

traditional education methods boring 

and monotonous (Darina et al., 2015), 

negatively impacting learning. On the 

contrary, video/computer games are 

known to have characteristics (e.g., fun, 

challenge, graphics) that make them 

very popular among children and 

young people. Gamification, or game-

based learning, seeks to import 

elements of games (e.g., mechanical, 

aesthetic, and thinking strategies) that 

make teaching activities more exciting 

and rewarding with the ultimate goal 

of facilitating students' acquisition of 

knowledge and skills (Darina et al., 2015; 

Ofosu-Ampong, 2020).  

 

Klock and colleagues (2015) 

systematized the elements that 

characterize computer games and that 

can be considered in the process of 

gamification in education: narrative 

(storyline), rules, challenges, 

integration (of new users), 

reinforcement and feedback, 

achievements, points, performance 

levels, leaderboards (rankings), 

badges/distinctions, customization, 

and virtual goods (e.g., more powers for 

the game character). Points, rankings, 

and badges seem to be the most 

widely used elements of gamification 

in education, which does not 

necessarily mean that they are the 

most effective in supporting student 

learning (Ofosu-Ampong, 2020). For 

example, there is some discussion 

among education experts regarding 

the impact of using rankings in the 

educational context (Toda et al., 2018). 

For gamification to be successful, the 

construction and use of applications 

need to result from the collaboration of 

researchers, educators, designers, and 

software and programming experts 

(Lämsä et al., 2018; van Roy & Zaman, 

2017). This dialogue is crucial so that 

technical, pedagogical, and curricular 
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aspects are considered simultaneously 

in gamification in education.  

 

Overreliance on educational 

games on extrinsic motivation, 

through obtaining points, badges, or 

other virtual rewards, can compromise 

their long-term impact (Manzano-León 

et al., 2022). In line with self-

determination theory, it has been 

pointed out that gamification achieves 

the best results when it supports the 

achievement of three basic human 

psychological needs, namely, 

autonomy, competence, and 

relatedness/connectedness (Deci & 

Ryan, 2000). In this sense, van Roy and 

Ziman (2017) propose that educational 

game environments should possess 

the following qualities: 

 

• Students have autonomy in the 

choices made. 

• Activities are both challenging and 

perceived as achievable. 

• Feedback mechanisms are 

integrated that inform students 

about their progress in acquiring 

skills. 

• Interaction and collaboration 

among students and a sense of 

belonging to a group are facilitated. 

 

 

 

The authors also emphasize the 

importance of flexible and adaptable 

gamification systems to align with 

individual preferences and needs. This 

is one of the crucial aspects of 

achieving inclusive gamification. 

 

6.4.1 Gamification and inclusion 
 Gamification-based 

approaches have become increasingly 

popular in the field of special 

education. For example, a recent meta-

analysis confirmed the benefits of 

game-based approaches on students 

with intellectual developmental 

disorder's motivation and academic 

skills (language and arithmetic) (Koh, 

2022). In addition, for students with 

learning disabilities, it has been shown 

that gamification can aid in the 

development of reading and math 

skills (Lämsä et al., 2018).  

https://facingschool.eu/wp-content/uploads/2024/01/M5.A1.-EN.pdf
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 Stone and colleagues (2019) 

demonstrated that gamification could 

help children with autism spectrum 

disorder improve their social skills. In 

this study, the authors used an 

ethnographic approach, concluding 

that multiplayer gaming (in this case, 

they used the game Minecraft®) 

promotes the online and offline social 

interactions (gestures, speech, and 

writing) of children with an autism 

spectrum disorder. Recently, another 

study reported the benefits of using 

games in language acquisition for 

children with hearing impairment 

(Chan et al., 2022). The authors pointed 

out that games appear most effective 

when coordinated with teacher 

instruction.  

 

 Gallud and colleagues (2021) 

conducted a systematic literature 

review on improving learning for 

children with special educational 

needs through technology and 

gamification, highlighting the 

following Intellectual Disability, Autism 

Spectrum Disorder, and Down 

Syndrome are the most studied 

developmental disorders; Microsoft 

Kinect® is the most used hardware 

platform; a significant diversity of 

software was found in the reviewed 

studies; cognitive and social skills have 

been the most studied; mathematics 

(e.g., numbers, geometric shapes, 

money management) and civic 

education are the most researched 

academic areas. 

 

 Several authors report that 

relatively little information is still 

available on the best design of games 

and the mechanisms responsible for 

their positive effect on student learning 

(Koh, 2022; Lämsä et al., 2018). In line 

with this, a recent literature review 

concluded that it is still unclear which 

technological tools and games are best 

for children with specific needs and 

which academic subjects are best 

suited for their use (Gallud et al., 2021). 

https://facingschool.eu/wp-content/uploads/2024/01/M5.A2.-EN.pdf
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7. Collaborative working methods: 

Parents, teachers, and experts 

7.1. What collaboration means? 

 Collaboration refers to diverse 

people working together around 

common goals and values (Baragash et 

al., 2020). In educational inclusion, a 

collaborative team is characterized by 

sharing experiences, resources, 

knowledge, and responsibilities, 

facilitating the creation of effective and 

meaningful educational services for 

students with and without specific 

educational needs (Baragash et al., 

2020).  

 

In inclusive schools, teams are 

multidisciplinary and vary according to 

the characteristics of the students and 

the educational and social context. 

Depending on the composition of the 

teams, it may be necessary to 

coordinate the work/contribution of 

students, mainstream teachers, special 

education teachers, families, school 

principals, heads of scientific-

pedagogical school bodies, 

psychologists, doctors, therapists, and 

others (e.g., physical and speech 

therapist) (Belzer et al., 2022). It is 

important to note that collaborating 

does not assume that all participants 

always agree. Instead, collaboration is a 

vehicle for sharing and discussion, 

where the confrontation of ideas and 

perspectives on issues allows for 

constructing new strategies and 

educational responses (Solone et al., 

2020). 

 

Several authors have sought to 

understand the key qualities needed to 

build healthy and effective 

collaborative environments. In their 

work on support and intervention 

services for people with disabilities 

(e.g., health, education, and social 

services), Gomes and McVilly (2019) 

identify prioritizing the well-being and 

development of recipients, 

establishing good communication 

among team members, effective 

leadership, professional commitment, 

and valuing collaborative activities as 

critical elements. 
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Solone et al. (2020) highlights 

some important collaborative 

characteristics in educational inclusion 

(see fig. 19) 

 

7.2. Collaboration between 

regular education teachers 

and special education 

teachers 

Collaboration between regular 

and special education teachers is one 

of the most studied pedagogical 

dimensions in inclusion contexts. 

Paulsrud and Nilholm (2020) 

conducted a literature review of 

qualitative research published 

between 2005 and 2019 on 

interprofessional cooperation between 

mainstream and special education 

teachers. The authors highlight two 

forms of collaboration, namely co-

teaching and special education 

consultations. In co-teaching a special 

education teacher and a regular 

education teacher collaborate and 

teach children with and without special 

educational needs together in the 

same physical space (Paulsrud & 

Nilholm, 2020; van Hover et al., 2012). In 

turn, advising by special education 

teachers occurs when the special 

education teacher advises their 

mainstream colleagues about working 

with students with special education 

needs and/or helps them reflect on 

their practices to facilitate inclusive 

education.   

 

 

Figure 19. Important collaborative characteristics in educational inclusion. (Solone et al., 2020)  
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Figure 20. Models of co-teaching identified in the literature 

(Paulsrud & Nilholm, 2020; van Hover et al., 2012) 

Several models of co-teaching are 

identified in the literature (Paulsrud & 

Nilholm, 2020; van Hover et al., 2012) 

(see fig. 20) 

 

Sharing knowledge and working 

together among teachers substantially 

increases the responsiveness of schools 

(Solone et al., 2020; Strogilos et al., 

2023). Most studies show that co-

teaching has several advantages, 

including the development of 

meaningful professional relationships, 

learning between teachers, the 

definition of new teaching strategies, 

and the involvement of students (with 

and without special educational needs) 

in activities (Paulsrud & Nilholm, 2020; 

van Hover et al., 2012). However, co-

teaching is also fraught with 

challenges, and the literature shows 

that its full potential is not always 

mobilized. For co-teaching to be 

effective, shared planning time, 

specific professional training, and 

personal compatibility are important, 

among other factors (European 

Agency, 2022; Scruggs et al., 2007). 

 

The one-teacher, one-assist co-

teaching model appears to be the most 

common in schools (Paulsrud & 

Nilholm, 2020; Scruggs et al., 2007; 

Strogilos et al., 2023). However, the 

effectiveness of this model has been 

the subject of discussion because of 
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the risk of unequal responsibilities and 

authority distribution among teachers, 

causing feelings of undervaluation 

among special education teachers 

(Conderman & Liberty, 2018; van Hover 

et al., 2012). Also, for Paulsrud and 

Nilholm (2020), the one teacher, one 

assist model can relegate the special 

education teachers to the background 

in which they develop the activity 

peripherally with students with 

individual educational programs. 

Therefore, it is necessary to ensure that 

both teachers are viewed as equals by 

their peers and students. This can only 

be achieved when teachers collaborate 

in parity at multiple levels (including 

co-planning and co-teaching) and 

learn from each other (Conderman & 

Liberty, 2018).  

 

Despite the above, it is essential to 

point out that studies are not 

unanimous as to the best model of co-

teaching. A recent literature review 

found no robust evidence in favour of 

the effectiveness of either model 

(Iacono et al., 2021). In this review, the 

one-teacher, one-assist model and the 

team-teaching model were the most 

prevalent in schools. Another literature 

review found that co-teaching has 

been progressing from a very focused 

approach supporting students with 

special educational needs to one that 

targets all students, thereby facilitating 

whole-class learning (Strogilos et al., 

2023). 

 

7.3. Collaboration between 

school and parents/families 

Building trusting partnerships 

between school and family - especially 

parents - is indispensable for 

successfully including children and 

youth with disabilities or learning 

difficulties in regular school (Mazon et 

al., 2022; Muntaner et al., 2014). In 

trusted partnerships, the various 

stakeholders see each other as allies, 

and parents/families have diverse 

opportunities to participate 

meaningfully in their children's 

education and school life (Haines, 

McCart, & Turnbull, 2013, cited by 

Francis et al., 2016).  

https://facingschool.eu/wp-content/uploads/2024/04/M10.A1.-EN.pdf
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Francis et al. (2016) conducted 

qualitative research in the context of 

inclusion on the factors that parents 

consider to underlie trust between 

families and educational professionals. 

Five themes were identified: 

1. A strong school culture of 

inclusion. 

2. Positive leadership (especially 

from school principals). 

3. Positive relationships among 

stakeholders (highlighting 

attributes such as 

communication, respect, 

commitment, and professional 

competence). 

4. Opportunities for family 

involvement. 

5. Focus on achieving positive 

outcomes for all children. 

 

Francis et al. (2016) choose 

inclusive school culture as the most 

salient and influential aspect in 

building positive partnerships between 

families and professionals. The 

inclusive school culture is leveraged by 

the actions of school principals 

through the adoption of a strong and 

effective leadership style, through their 

active involvement in the inclusive 

dimension of the school, and through 

the creation of high expectations of the 

positive impact of inclusion (European 

Agency, 2022; Francis et al., 2016). 

 

Several studies point out 

difficulties that need to be addressed 

regarding collaboration between 

parents and schools. For example, 

parents often report disagreements in 

the design and implementation of 

their children's individual educational 

programs and a lack of consideration 

for their opinions (Tucker & Schwartz, 

2013). In turn, in some studies, teachers 

report a lack of time and training to 

communicate with parents and the 

perception that parents are sometimes 

too involved in their children's 

education or, on the contrary, show too 

little interest (Bezdek et al., 2010). It is 

also noted that the language used in 

special education uses concepts, 

terminology, and acronyms that are 

not always easily understood by most 

parents (Solone et al., 2020).  

https://facingschool.eu/wp-content/uploads/2024/04/M10.A2.-EN.pdf
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Solone et al. (2020) propose 

good practices to be adopted by 

teachers in their interaction with 

parents in four dimensions; 

communication, respect, trust, and 

equity (figure 21). 

 

The importance of parent 

participation should have the right to 

participate and cooperate actively in 

the education of their child, particularly 

about measures to support learning 

and inclusion. Among others, parents 

or guardians should have the right to 

participate in the preparation and 

evaluation of the individual 

educational program, accede 

adequate and precise information 

concerning their children, and 

participate in multidisciplinary team 

meetings. 

 

7.4. Digitalization and 

collaborative working 

Digitalization and information 

and communication technologies can 

facilitate collaboration between 

professionals and between 

professionals and parents (Verger et al., 

2021). Students with special 

educational needs, especially those 

Figure 21. Good practices for teachers to adopt when interacting with parents or guardians, according to Solone (2020).  
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with more severe limitations, 

encounter many education and health 

professionals and services. Building 

specific mobile platforms (apps) can 

support communication and 

coordination between parents, school 

staff, and health professionals, 

including monitoring the measures 

and goals recommended in the 

Individualized Education Program. 

Syam and Abdallah (2022) used an app 

(IEP-Connect) to facilitate the 

coordination of activities related to 

learning and therapy for students with 

special educational needs, reporting 

good usability and satisfaction with the 

app. In turn, Mazon et al. (2022) 

describe the development process of 

an app, "ToGather", to facilitate 

communication and collaboration 

between education professionals, 

health professionals, and parents of 

children with an autism spectrum 

disorder. The app included various 

information about students' profiles 

(e.g., needs and talents), work 

meetings, students' progress in 

multiple domains (e.g., 

communication, autonomy, arithmetic, 

literacy), and effective educational 

strategies and activities. Several 

sections of the app were editable by 

team members, and a dedicated 

channel was created for message 

transmission between participants. 

 

 Another recent study (Newton & 

Williams, 2022) suggests that the use of 

the Instagram social platform – teacher 

community Teachergram, can 

stimulate collaboration and reflection 

among special education teachers and 

thereby promote their professional 

development. Despite these 

advantages, the authors also mention 

some specific precautions in the use of 

social platforms such as Instagram.   

 

 León-Nabal et al. (2021) 

examined the impact of a smartphone 

app on school-family interactions 

during the COVID-19 pandemic. The 

authors reported that most 

conversations conducted via the app 

were initiated by the school and 

pertained to classroom activities. The 
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advantages listed included the fact 

that the app allows direct and 

immediate communication, the 

stimulation of a closer relationship with 

parents, and the possibility of sharing 

various types of information - photos, 

videos, text, etc. The main 

disadvantages reported were the low 

usage of the app by some families and 

the difficulty in maintaining 

personalized interactions (León-Nabal 

et al., 2021). 

 

7.5. Collaborative work in the 

educational response to rare 

diseases 

A recent study conducted in 

Spain (Verger et al., 2021) investigated 

the impact of coordination between 

education professionals, health 

professionals, and parents on the 

inclusion of children and young people 

with rare diseases. The authors 

conducted several focus groups with 

the various professionals involved and 

with parents. The results confirmed 

that poor collaboration has a negative 

impact on the inclusion of students. 

Among other measures, the authors 

mention the need for improved 

cooperation between education and 

health services and the importance of 

teachers having access to cross-

disciplinary training that gives them 

greater knowledge about specific 

aspects of rare diseases (Verger et al., 

2021). Probably due to the fact that the 

available information on rare diseases 

is often scarce, the role of parents in 

providing teachers with information 

about their children's specific health 

conditions is highlighted. The difficulty 

in managing health care associated 

with rare diseases was also emphasized 

by Muntaner et al. (2014), who stress 

the importance of good 

communication and collaboration 

between schools and health centres on 

this type of disease. 

 

 

 

https://facingschool.eu/wp-content/uploads/2024/01/M7.A1.-EN.pdf
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8. Individual curricular adaptations 

and pedagogical differentiation 

Individual curricular adaptations 

refer to modifications or adjustments 

made to the curriculum for students 

with diverse learning needs. These 

adaptations are constructed to 

accommodate the unique strengths, 

challenges, and learning styles of 

individual students in order to promote 

their meaningful participation and 

progress in the classroom. Although 

some adaptations are for the needs of 

individual children, they must consider 

the whole group of pupils and the 

general curriculum so as not to create 

a parallel curriculum.  

Figure 22. Some examples of common learning support measures. 

https://facingschool.eu/wp-content/uploads/2024/01/M4.A3.-EN.pdf
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Adaptations can be based on UDL 

considering different learning styles, 

but also based on pedagogical 

differentiation. The specific measures 

implemented may vary depending on 

the educational context, the student's 

needs, and available resources. The 

goal is to provide students with the 

support they require to thrive 

academically and reach their full 

potential. 

 

8.1. Pedagogical 

differentiation 

According to Roy, Guay, and Valois 

(2013) Pedagogical differentiation is an 

approach whereby the teacher 

introduces variations in the way 

learning is organised, adapting it to 

match learners' competences, through 

systematic procedures for monitoring 

learning. Pedagogical differentiation or 

differentiated instruction involves 

adapting teaching methods, materials, 

and assessments, including whole 

class, small group and individual 

arrangements, and where teachers use 

time, space, materials, and 

instructional strategies in flexible ways 

to address varied learner needs’ 

(Tomlinson, 2005). It comprises 

modifying the process, content, 

product, (Tomlinson and Allan, 2002) 

and educational environment 

(Tomlinson, 2014) to ensure that all 

students can access and engage with 

the curriculum effectively (figure 23).  

 

Teachers may differentiate 

according to pupils' needs or 

characteristics, as pupils differ with 

regard to their interest in activities or 

topics, their learning profiles, which 

may be influenced by learning style 

and group and context preferences. 

https://facingschool.eu/wp-content/uploads/2024/01/M7.A3.-EN.pdf
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Figure 23.  Pedagogical differentiation scheme. 
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 Table 4. Changing roles of teachers and learners in learner-centred learning 

environments (Adapted from Newby et al. 2000 in UNESCO 2004, p.28)  
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9. Recommendations to build 

inclusive schools  

Creating inclusive environments in 

schools is crucial to ensure educational 

success and well-being for all students, 

especially those with rare diseases and 

muscular dystrophies. Leaders at all 

levels, including administrators, 

teachers, healthcare professionals, and 

parents, have an extraordinarily 

relevant role in promoting inclusion in 

educational settings. Effective 

leadership is essential to foster 

inclusive practices. School leaders 

should develop a vision of inclusion, 

create policies and structures that 

support diverse students, and promote 

a positive school culture that values 

inclusion (Ainscow & Miles, 2008; Carter 

& Abawi, 2018). Similarly, middle 

leaders, such as 

coordinators/department heads, also 

play a relevant role in creating a culture 

of inclusion by actively collaborating 

with teachers and advocating for 

inclusive policies and practices within 

their departments or areas of 

responsibility. Other healthcare 

professionals, such as school nurses or 

therapists, also have a significant role 

in promoting the health and well-

being of students. They should provide 

appropriate support and intervention 

in collaboration with teachers, parents, 

and other stakeholders to meet the 

https://facingschool.eu/wp-content/uploads/2024/04/M7.A5.-EN.pdf
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unique needs of students with rare 

diseases and muscular dystrophies.  

 

Educational resource centres also 

play a significant role in promoting 

inclusive education for these students 

(Šiška, Bekele, Beadle-Brown, & 

Záhořík, 2019). They should provide 

specialized resources, training, and 

expertise for educators, enabling them 

to create inclusive learning 

environments and implement effective 

strategies for students with diverse 

needs. Lastly, the importance of 

effective collaboration between 

parents and schools should be 

emphasized. Parents should actively 

engage with teachers and school 

leaders, communicate the needs and 

abilities of their children, and 

participate in decision-making 

processes to ensure an inclusive and 

supportive educational environment. 

Clear communication between home 

and school is vital for children with 

muscular dystrophy (Muscular 

Dystrophy UK, 2016, p.9). School 

personnel, especially those working 

closely with the student, should work 

collaboratively with parents (Sandberg 

& Ottosson, 2010) to ensure that the 

messages they wish to convey to the 

students are clear.  

https://facingschool.eu/wp-content/uploads/2024/04/M7.A2.-EN.pdf
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10. The importance of beign advised 

by experts  

To ensure that students with 

muscular dystrophy and rare diseases 

are well accommodated and can fully 

participate in school life, it is essential 

for principals (Pivik, McComas, & 

Laflamme, 2002), teachers, and parents 

to receive guidance from experts, such 

as external healthcare professionals 

and special education teachers 

(Muscular Dystrophy UK, 2016). 

 

It is important for schools to be 

familiar with the variety of healthcare 

services and external organizations in 

the region where they operate and to 

have procedures/protocols in place to 

communicate with them to optimize 

the quality of interventions for these 

students, whether at an individual, 

small group, or whole-school level. This 

is particularly relevant for students with 

more significant and permanent 

needs, who benefit from a 

multidisciplinary approach to 

identifying their needs and developing 

interventions. 

 

There are several arguments 

justifying the counseling of 

educational stakeholders by specialists, 

including a better understanding of 

students' specific needs, the 

development of effective inclusion 

strategies, the promotion of 

accessibility and equal opportunities, 

and proper management of health and 

well-being challenges. 

 

https://facingschool.eu/wp-content/uploads/2024/01/M8.A5.-EN.pdf
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Specialists in muscular dystrophy 

and rare diseases possess in-depth 

knowledge about these conditions, 

their characteristics, and the 

challenges that can impact students' 

lives. By receiving guidance from these 

specialists, principals, teachers, and 

parents can better understand the 

students' specific needs, such as 

environmental adaptations and 

appropriate emotional and 

pedagogical support. 

 

Experts can also provide valuable 

insights into effective educational 

strategies and practices for these 

students. They can guide education 

professionals in adapting the 

curriculum, providing individualized 

support, utilizing assistive 

technologies, and promoting active 

student participation, ensuring equal 

access to education. In this regard, 

expert guidance enables principals, 

teachers, and parents to identify 

barriers to inclusion and work towards 

removing them. 

 

Specialists can also provide 

guidance on making the physical and 

digital school environment more 

accessible, as well as on available 

resources and supports to ensure all 

students have equal learning 

opportunities. 

 

Specifically, the actions of 

specialists can be relevant in the 

following ways: 

 

https://facingschool.eu/wp-content/uploads/2024/03/M9.A4.-EN.pdf
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11. Conclusions and 

recommendations for the future 

Inclusion and accessibility are still 

a challenge for people affected by rare 

diseases, which society must address, 

especially after the impact of the Covid-

19 pandemic and the digital 

transformation of the educational 

environment. Suffering from a rare 

disease, in addition to the specific 

circumstances of each pathology, 

entails numerous problems as 

highlighted throughout the text. 

Therefore, the partnership aimed to 

facilitate the schooling process 

through tools that promote inclusion 

and accessibility. In line with the 

Universal Declaration of Human Rights 

by the United Nations, the consortium 

of the Erasmus+ project "THE VALUE 

OF FACING SCHOOL" understands that 

all individuals, regardless of their health 

status, should enjoy equitable and 

quality education. Firstly, because 

education is necessary for intellectual 

and personal development. And 

secondly, because through education, 

individuals acquire knowledge, skills, 

and competencies that prepare them 

to overcome challenges and benefit 

from opportunities that may arise in 

their lives. 

 

With the aim of contributing to 

ending this problem, in this guide, we 

have provided rigorous information on 

the origin and consequences of these 

pathologies. Furthermore, we have 

identified the main needs of affected 

individuals and their families. 

Regarding the school environment, we 

have been able to provide 

methodological guidelines, curricular 

adaptations, and evaluation 

mechanisms adapted to the reality of 

the students, which we understand will 

act in favour of a more inclusive 

education. We believe that by 

implementing the necessary tools, 

adaptations, and support mechanisms, 

we will ensure that these students 

receive comprehensive education that 

meets their specific needs and 

promotes their academic and personal 

growth. 

 

However, we are aware that the 

implementation of such practices 

sometimes requires additional 

resources and services, the absence of 

which may hinder the full inclusion of 

students with specific needs. Likewise, 

we understand that the lack of training 

and awareness among teachers and 

professionals in the educational 

environment can hinder the 

implementation of quality inclusive 

education responses. For this reason, 

various social and political actors must 

promote new tools that support 

accessibility and inclusion in the 

educational context. Likewise, effective 
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models of teacher preparation and 

ongoing professional development 

programs that equip educators with 

the necessary knowledge, skills, and 

attitudes to support and respond to the 

diversity of diverse students in 

classrooms should be encouraged. 

 

Simultaneously, society must 

make an effort for real change to occur. 

Inclusive education is not solely the 

responsibility of schools but also 

requires collaboration with families, 

communities, and relevant 

stakeholders. Schools must explore 

new strategies to enhance the 

involvement of parents, families, and 

community members in supporting 

inclusive education initiatives. For this 

purpose, it is necessary to research, 

implement, and evaluate effective 

collaboration models between schools 

and communities. 

 

Regarding digital transformation, 

it is essential to create a learning 

environment that guarantees 

complete accessibility to educational 

materials and platforms. We must 

understand technology as a tool that 

allows us to promote accessibility and 

inclusion in schools, through the use of 

assistive technologies and 

personalized educational materials 

adapted to the needs of students. 
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