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Abstract: Background: Education plays a fundamental role in everyone’s wellbeing. That means it is
essential to provide quality inclusive activities to ensure equity and equality of opportunity in order
to shape a cohesive, democratic, healthy society. Methods: In this study we focus on how inclusive
educational practice addresses students with rare diseases, looking at teachers’ knowledge and
opinions in this regard. A questionnaire was administered to 574 teachers who taught in various stages
of non-university education to determine their knowledge and opinions about different dimensions:
conceptualization, legislation, intervention, and diagnosis. Results: The results suggested various
ideas for improvement in pursuit of positive, real inclusion, such as the need to improve teachers’
knowledge and understanding of these students’ characteristics and potential, with widespread
specific training being urgently needed. Conclusions: in summary, students’ rights to education
without discrimination is a basic premise of an educational system, leading to the need for a complete
educational response that allows each student to develop as a person.

Keywords: rare disease; education; inclusion; teachers; knowledge and perception

1. Introduction

Inclusion means making space for any person within a given activity, group, or service,
which also covers the educational field [1]. An inclusive society means that we are all part
of it, with equality in conditions of access and conditions to remain part of it. Striving
to avoid exclusionary attitudes promotes equality, respect, and non-discrimination [2].
Everyone’s wellbeing depends on that; inclusion benefits each person who experiences it
and provides an effective means of education for all, regardless of the characteristics of a
given student [3].

Educational and social inclusion for all children is a fundamental premise of an
egalitarian, quality education system. Equity is an additional tool for developing teaching
and learning processes in response to each person’s individual and social needs as well
as helping them to overcome obstacles that may hinder their learning [1]. All members
of an educational community should ensure it is put into practice. The current education
legislation in Spain—Organic Law 3/2020, 29 December, amending Organic Law 2/2006,
3 May, on Education [4]—states that:

The responsibility for all students’ academic success does not solely fall on the efforts of
each individual student, but also on their families, teachers, schools, education authorities,
and ultimately, society as a whole. In other words, to ensure quality education for all, it is
essential to have the commitment of each part of the educational community and society as
a whole. One of the most important consequences of the principle of shared effort is the
need to deliver equitable schooling to each student [4] (p. 122869).

In the autonomous community of Castilla-La Mancha, where the researchers work as
educators, and hence where this study took place, educational inclusion is defined as:
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The set of actions and educational measures aimed at identifying and overcoming
barriers to learning and participation for all students, promoting educational progress for
all, considering different abilities; rates and styles of learning; motivations and interests; and
personal, social, economic, cultural, and linguistic situations; without equating difference
with inferiority, such that all students are able to make the best possible use of their potential
and individual capabilities [5] (pp. 32232–32233).

There has been a long, varied progression in the education delivered to those with
special educational needs to promote their inclusion. It has gone from a past characterized
by discrimination and a lack of knowledge, to the implementation of educational policies
and actions focused on equality of opportunity for all. School should be a space for
reflection in order to facilitate a more inclusive educational environment [6]. Traditionally,
in all social groups, the manifestation of certain personal capabilities has led to certain
expectations [3]. Everyone forming part of any social system has some potential and some
distinctive characteristics. One of the many distinctive features of the current Spanish
educational system is the heterogeneity of the student body and the complexity and
multidimensionality of educational activity.

Part of this student heterogeneity, and what we focus on in this study, is students
who suffer from rare diseases. These are defined in Europe as diseases with a prevalence
below 50 cases per 100,000 people and in the USA, below 80 cases per 100,000 [7]—they
are “uncommon” (poco frequente), which is one term used in Spain. Despite this, there are
many of them, 6053 rare diseases are recorded in the Orphanet database with information
about prevalence and incidence [8]. They are varied, with very different profiles [9]. They
have multi-system impacts and are occasionally non-visible [6], and they are mainly genetic
or congenital [10]. They are often unpreventable and untreatable [7], and may be chronic,
and sometimes the cause of an early death [11]. This makes them a priority in the emerging
area of global healthcare [11,12], as they are considered “largely unknown at the healthcare,
social, and educational level” [6] (p. 7).

Because of this, these diseases need greater visibility [13] and a multidimensional
approach that covers various areas of action [14]. For example, there should be increased
healthcare research resources in order to achieve more accurate, effective diagnosis and
treatment [11]. In the social setting, patient support groups should be more widespread
to encourage an activist, welfare-based approach to those suffering from these diseases
and their families [15]. In education, inclusion (both educational and social) should be
promoted by use of individualized education that addresses the distinct potential and
characteristics of those suffering from these diseases [16]. The importance of extending
these activities to as many areas as possible has only grown with the COVID-19 pandemic,
which has had a negative impact on the quality of life for those suffering rare diseases [17]
and has led to the need for education in managing COVID infections in this population [18].

Rare diseases cover a broad range of different types of illnesses, which means there
needs to be investment in resources that raise their visibility and allows them to be cat-
egorized using a standardized conceptual classification [19]. One example of this that
is worth highlighting is EURODIS-Rare Diseases Europe, a non-profit organization that
encompasses patient advocacy groups in more than 74 countries that take action to improve
the quality of life for rare disease patients and their families. Raising the visibility of these
illnesses is essential through expanding research, policies, and services that respond to the
needs of patients and their families [20,21].

In Spain, there are two benchmark organizations that support and promote the inclu-
sion of those with rare diseases and those with potential diagnoses in order to improve
their quality of life [The National Center for Care of Patients with Rare Diseases and their
Families: Centro de Referencia Estatal de Atención a Personas con Enfermedades Raras y
sus Familias (CREER) and the Spanish Federation of Rare Diseases: Federación Española
de Enfermedades Raras (FEDER)]. CREER’s objectives are aimed at supporting and encour-
aging educational inclusion for students with rare diseases, through the following areas of
intervention [6] (p. 4):
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Individual and/or group attention for children and their families; information, advice,
and co-ordination with counselors and tutors in schools; awareness and education programs
in schools; specialized training for education of education professionals, both active and in
training; and participation in collaborative projects with other organizations.

FEDER’s interventions are in the social, healthcare, research, and education fields. It
espouses and attempts to put into practice its values of campaigning, hope, commitment,
unity, solidarity, participation, and transparency [22]. FEDER considers education to play
a fundamental role in social inclusion for students. In this educational arena, FEDER
promotes various activities to drive inclusion for students during their schooling. Two
examples of projects stand out for non-university students: ‘Rare diseases are already at
school with Federito’ [Las Enfermedades Raras ya están en el cole con Federito] aimed
at students in primary school and pre-school (aged 3–12 years old), and ‘Take on an
uncommon challenge’ [Asume un reto poco frecuente], aimed at students from the 5th
and 6th years of primary school, secondary and further education, and vocational training
(from about 10 years old and up).

In the present study, we highlight the importance of teaching in the processes of diag-
nosis and educational interventions aimed at students with rare diseases [6]. Many studies
have been undertaken on the role of teachers in putting inclusion into practice [23–25];
however, there are practically no studies that have stressed rare diseases and the importance
of educational inclusion for those students from the teaching perspective. Some data that is
worth considering comes from the ENSERio study [26]: 9.48% of people with rare diseases
reported that the school did not give them the individual attention that they needed; 14.23%
needed the support of specialist personnel that the school failed to provide; 16.46% needed
technical resources that the school failed to provide; and 41.30% felt discriminated against
at some point in the educational environment. There are other aspects that affect these
students’ educational wellbeing and their teaching/learning processes [26]: the costs associ-
ated with coping with the disease; the extent of any recognized disability; any psychological
help required; opportunity costs, and costs of access to work. Faced with this reality, we
asked what would be the reality of students with rare diseases, and what dimensions and
elements may affect their educational wellbeing from a teachers’ perspective?

With the present study, we sought to assess what teachers in various schools in one
Spanish region know and think about rare diseases by applying a questionnaire covering
various dimensions for analysis, created for this purpose. By doing so, we aim to help the
expansion of research for educational inclusion of students with rare diseases.

2. Materials and Methods

The study used a quantitative, descriptive, ex post facto methodology to analyze the
relationships in a set of numerical data.

2.1. Participants

The sample was selected using simple random sampling following potential subjects
demonstrating willingness to participate. A total of 574 teachers working in various
schools at various educational stages completed the questionnaire. They were from the
five provinces that make up the autonomous community of Castilla-La Mancha: Albacete
(179: 31.18%), Ciudad Real (112: 19.51%), Cuenca (137: 23.87%), Guadalajara (64: 11.15%),
and Toledo (82: 14.29%). Almost a third of the teachers (170: 26.92%) were men, while
404 (70.38%), were women—this is a similar ratio of men to women who teach in schools in
this region (men 29.67%, women 70.33%) [27]. The distribution of participant ages was as
follows: 15 (2.61%) were aged 21–25; 122 (21.26%) were aged 26–35; 296 (51.57%) were aged
36–50; and 141 (24.56%) were over 50 years old. The participants’ professional experience
was as follows: 83 (14.46%) had between 0–5 years’ experience; 165 (28.75%) had between
6–15 years, 210 (36.58%) had between 16–25 years; and 116 (20.21%) had more than 26 years
of teaching experience.
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2.2. Instrument

The questionnaire used in the study contained 20 items spread over four dimensions:
conceptualization, legislation, intervention, and diagnosis. The operational definitions of
the dimensions are as follows:

• Conceptualization: key aspects allowing understanding of rare diseases, from defini-
tions to characteristics, prevalence, and types;

• Legislation: legislative frameworks influencing the educational response to these
students that teachers should be aware of;

• Intervention: practical aspects affecting teaching and learning processes with these
students in schools;

• Diagnosis: content related to identifying these students, warning signs, characteristics,
and procedures, as well as assessment of the level of awareness about detection and
research in the field.

• The structure of the instrument is given below (Table 1).

Table 1. Dimensions and items in the instrument.

Dimension Items

Conceptualization

1. I know what a rare disease is
2. I know the categories that the different types of rare diseases fall into
3. I know how prevalent the rare diseases I have dealt with in my school are at a national or international level.
4. When I have had a student with a rare disease in my class, I knew what their main characteristics were
5. I have maintained contact from the school with patient advocacy groups that deal with rare diseases

Legislation

6. I know the educational inclusion legislation in our region
7. I know the content of the most recent education legislation, especially about student educational needs
8. I have read and understand the article in the Spanish Constitution which describes the right to education for all
9. I understand the importance of there being a law aimed at educational inclusion
10. Within my teaching, I believe inclusive education to be important, and therefore the principles of
inclusion must be applied in the classroom

Intervention

11. I have had, or still have, a student in my class with a rare disease
12. I have educated myself about the signs and symptoms students may exhibit if they suffer from a rare disease
13. I think the family-school relationship is essential for proper intervention for students with rare diseases
14. I know specific activities to do with these students15. I am able to advise and guide other teachers about
activities with these students

Diagnosis

16. I know the warning signs a student with a possible rare disease may present
17. I educate myself and try to contact other diagnosed cases in order to improve the education I give to
students with rare diseases that I might encounter as a teacher
18. I know how to clinically diagnose a rare disease
19. I think the relationship between the school and the families is essential in order to be able to properly
detect and help an initial diagnosis
20. I am aware of the need for more research to help diagnosis and treatment

The scoring for each item was: Not at all (1), A little (2), Moderately (3), A fair
amount (4), and Very much (5). In addition, the final part of the questionnaire was designed
to collect qualitative contributions from the participants, with the instruction “In this section,
we ask you to include any information you think should be added to the questionnaire
that has not been covered by the items above, noting any observations or suggestions for
improvement”. This information made it possible to complete the results, as can be seen in
the Results section below.

The index of reliability, using Cronbach’s alpha, was 0.94 for the total item score in
the questionnaire. Internal consistency, relating each dimension to the items making it up,
gave the following values of Cronbach’s alpha: Conceptualization (items 1–5) 0.80, Legis-
lation (items 6–10) 0.79, Intervention (items 11–15) 0.85, and Diagnosis (items 16–20) 0.79.
Content validity was assessed by a panel of 7 experts with broad practical knowledge of
educational inclusion, four of whom had specific training in rare diseases. The indices
for content validity were: Conceptualization 0.77, Legislation 0.94, Intervention 0.82, and
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Diagnosis 0.88. Overall content validity was 0.85 with a Kappa index of 0.88. Finally, with
regard to exploratory factor analysis, the KMO index was 0.94, Bartlett’s sphericity test
gave a value of 7699.08 and p < 0.001, the percentage of total variance explained was 68.49%
and the factor structure was similar to the initial four-dimension design (see Supplementary
Materials). In confirmatory factor analysis, the correlations between the items and their
respective latent variables or dimensions were adequate, indicating a plausible fit for the
model with CMIN = 32.48, p = 0.09, RMSEA = 0.05, CFI = 0.95, and TLI = 0.94, confirming
the fit of the structure to the data.

2.3. Procedure and Data Analysis

Data was collected between November and December 2021. An introductory letter
was first sent to school headteachers in Castilla-La Mancha outlining the study content and
objectives, asking them to participate and giving them a link to the questionnaire for them
to share with their teachers if they agreed to take part. The data was anonymous and the
confidentiality of school and teacher data was ensured. Data analysis was performed using
SPSS version 28. In addition to the statistical justification above, the following statistics
were calculated: frequency, percentage, minimum, maximum, mean, standard deviation,
asymmetry, and kurtosis.

3. Results

The results for the questionnaire as a whole were as follows (Table 2).

Table 2. Descriptive statistics for the instrument total score.

Minimum Maximum M SD Asymmetry Kurtosis

24 100 66.49 16.41 −0.19 −0.82

As Table 2 indicates, the mean score for the instrument—out of a possible maximum of
100—was 66.49 (SD = 16.41), with negative asymmetry and negative kurtosis (platykurtic).
This is clear in the chart showing the frequencies of the scores (Figure 1).

Figure 1. Graphical representation of the total scores for the instrument.

Moving on from the overall scores, more detail is given below for each of the di-
mensions making up the questionnaire: conceptualization, legislation, intervention, and
diagnosis. For each dimension, results are given for each item and the dimension overall,
supported by the teachers’ observations and suggestions for improvement based on the
qualitative analysis. Each item has a minimum of 1 and a maximum of 5, and for each
dimension the minimum is 5 while the maximum is 25. In addition, a qualitative analysis
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was performed by considering the teachers’ contributions to the observations section of
the instrument.

The results for the Conceptualization dimension are given in Table 3.

Table 3. Frequencies and percentages for items in the Conceptualization dimension.

Item

Scores

1 2 3 4 5

F % f % f % f % f %

IT1 14 2.44 74 12.89 125 21.78 174 30.31 187 32.58

IT2 246 42.86 147 25.61 114 19.86 51 8.89 16 2.79

IT3 228 39.72 133 23.17 107 18.64 65 11.32 41 7.14

IT4 66 11.50 132 23.00 132 23.00 156 27.18 88 15.33

IT5 146 25.44 129 22.47 117 20.38 119 20.73 63 10.98

The items on which the teachers generally scored highest in the Conceptualization
dimension were items 1 (I know what a rare disease is) and 4 (When I have had a student
with a rare disease in my class, I knew what their main characteristics were). In contrast,
the teachers generally gave lower scores to items 2 (I know the categories that the different
types of rare diseases fall into), 3 (I know how prevalent the rare diseases I have dealt with
in my school are at a national or international level), and 5 (We have maintained contact
from the school with patient advocacy groups that deal with rare diseases). This indicates a
need for additional, broader training for teachers regarding the conceptualization of rare
diseases. In the questionnaire, some teachers indicated awareness of their lack of training
on the topic, although they indicated that completing this questionnaire had sparked their
interest in it, and their schools’ educational responses to this group. Extended training
activities would probably lead to greater awareness of the individualized educational
response to these students.

In addition, teachers thought it was fundamentally important to involve external ser-
vices, whether strictly educational or not, in the process of improving the conceptualization
of the potential and characteristics of these students. External services refers mainly to
healthcare professionals and patient groups who care for these students outside of teaching
hours. The co-ordination between them could be better, and teachers said that it was
occasionally non-existent. These services should give schools the opportunity to under-
stand their work and offer to work in collaboration. Teachers occasionally reported feeling
“unprotected” as they did not know who to contact or how to behave in specific cases.

Teachers also noted that although these students were the minority in their classrooms,
that should not mean that their education should take a back seat. Each student is unique,
and their potential and characteristics should be addressed. Teachers also remarked on
the breadth of diseases, sometimes very different from each other, which had a negative
impact on their knowledge and generalization of potential, characteristics, modalities,
and intervention approaches between one disease and another [11]. It is essential to have
information on characteristics, percentage incidence, and reports of activities and successful
experiences in educating these students. There are examples of documentation that meet
these requirements [6]. All of this must be considered in all stages of schooling, compulsory
or otherwise.

To complete this analysis, the results for central tendency, dispersion, and distribution
are given below (Table 4).

These results reinforce what the frequencies already indicated, the need for better
teacher training in this area. This can be seen in the total score for this dimension, at
13.85 (SD = 4.74), it is a long way from the maximum score of 25.

The results for the Legislation dimension are given in Table 5.
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Table 4. Statistics for central tendency, dispersion, and distribution for the Conceptualization dimen-
sion and its items.

Item M SD Asymmetry Kurtosis

IT1 3.78 1.11 −0.55 −0.65

IT2 2.03 1.11 0.82 −0.25

IT3 2.23 1.28 0.72 −0.62

IT4 3.12 1.25 −0.11 −1.04

IT5 2.69 1.34 0.21 −1.18

Total 13.85 4.74 0.20 −0.88

Table 5. Frequencies and percentages for items in the Legislation dimension.

Item

Scores

1 2 3 4 5

F % f % f % f % f %

IT6 34 5.92 43 7.49 118 20.56 157 27.35 222 38.68

IT7 118 20.56 80 13.94 97 16.90 134 23.34 145 25.26

IT8 18 3.14 39 6.79 95 16.55 150 26.13 272 47.39

IT9 6 1.05 9 1.57 57 9.93 135 23.52 367 63.94

IT10 8 1.39 14 2.44 51 8.89 147 25.61 354 61.67

Table 5 shows that four of the items in the Legislation dimension were mostly scored
highly by the teachers. These were items 6 (I know the educational inclusion legislation in
our region), 8 (I have read and understand the article in the Spanish Constitution which
describes the right to education for all), 9 (I understand the importance of there being
a law aimed at educational inclusion), and 10 (Within my teaching, I believe inclusive
education to be important, and therefore, the principles of inclusion must be applied in
the classroom). The frequencies of scores for item 7 (I know the content of the most recent
education legislation, especially about student educational needs) were more balanced. This
indicates that teachers successfully deal with legislation related to students’ educational
inclusion, especially the older legislation, and understand the need for inclusive normative
frameworks which are put into practice with students in the classroom.

In contrast, there is a clear need for legislation to support the work undertaken by
patient groups which deal with these groups of students. Teachers believe that there should
be better legal and financial support for creating and expanding more groups so that the
geographical reach of their interventions can be as wide as possible.

In addition, the results indicated the importance of having legally regulated protocols
to follow in schools, families, healthcare, and patient groups. Making it compulsory to
put certain inclusion measures into practice may drive shared responsibility in all settings
surrounding students, along with greater communication and awareness of these students’
potentials and characteristics. This should be a public policy priority [11].

These protocols should include times and places for meetings between members of
the educational community and other agents who may have an impact on educational
processes. In this regard, peers and families of students who share classes with students
with rare diseases should be included. Openness and dialogue are essential. The aim of all
of this is to facilitate assistance for the student via the transmission of detailed, practical
information that will be the foundation of a proper, individualized educational response. It
is important to be aware of the high levels of suffering that many families of students with
rare diseases experience, and it is essential to have a multidisciplinary approach from the
full educational community in order to raise levels of awareness and knowledge.
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The protocols should also include a catalogue of currently known rare diseases, to-
gether with their characteristics and classification. One request from teachers in this regard
was an indication of the most commonly encountered diseases in education nowadays,
something teachers believe would make their work easier.

The descriptive statistics for the Legislation dimension are given below (Table 6).

Table 6. Statistics for central tendency, dispersion, and distribution for the Legislation dimension and
its items.

Item M SD Asymmetry Kurtosis

IT6 3.85 1.19 −0.84 −0.15

IT7 3.19 1.47 −0.24 −1.34

IT8 4.08 1.09 −1.06 0.31

IT9 4.48 0.82 −1.71 2.99

IT10 4.44 0.86 −1.73 3.03

Total 20.03 4.10 −0.66 −0.18

Table 6 clearly shows the same trend as the frequency analysis, with higher mean
scores in items 6, 8, 9, and 10, and item 7 having a lower mean score than the others at 3.19
(SD = 1.47), indicating that teachers have not updated their knowledge of the most recently
passed education act. The mean total score for the dimension, at 20.03 (SD = 4.10), was
close to the maximum of 25, reflecting the high scores in this dimension.

The results for the Intervention dimension are given in Table 7.

Table 7. Frequencies and percentages for items in the Intervention dimension.

Item

Scores

1 2 3 4 5

f % f % f % f % f %

IT11 191 33.28 127 22.13 82 14.29 61 10.63 113 19.69

IT12 78 13.59 79 13.76 57 9.93 124 21.60 236 41.11

IT13 10 1.74 19 3.31 39 6.79 112 19.51 394 68.64

IT14 106 18.47 125 21.78 121 21.08 135 23.52 87 15.16

IT15 201 35.02 86 14.98 111 19.34 105 18.29 71 12.37

The scores in the items from the intervention dimension were varied. The teachers gen-
erally gave high scores to items 12 (I have educated myself about the signs and symptoms
students may exhibit if they suffer from a rare disease) and 13 (I think the family-school
relationship is essential for proper intervention for students with rare diseases). They gave
mostly low scores to items 11 (I have had, or still have, a student in my class with a rare
disease) and 15 (I am able to advise and guide other teachers about activities with these
students). Item 14 (I know specific activities to do with these students), on the other hand,
had scores which were relatively balanced across the five categories.

This indicates that teachers are predisposed to educating themselves about the distinct
characteristics of these students so that they can deliver individualized education. This
education is mostly through the internet, and teachers are aware of the importance of
family involvement in achieving this goal. Teachers exhibited positive attitudes towards
inclusion [28,29]. They also indicated that families had sometimes tried to ‘hide’ the
diagnosis, which had occasionally affected the students’ education.

Some teachers also exhibited difficulty in identifying when a student had a rare disease,
which is consistent with what was noted in the Conceptualization dimension, and they
would find it difficult to feel able to offer advice and guidance to other teachers about
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diseases they may have encountered previously in their careers. Some also indicated that
they knew specific actions and activities due to specific cases they had in their classrooms.

In contrast, the participating teachers reported that there should be more means
offered for educating these students from education authorities, indicating a need for
more personnel and material resources. They indicated the importance of being able to
have healthcare professionals in schools that these students attend, particularly nurses. In
addition, although pediatricians and other medical specialists are not part of the school,
the teachers felt that close co-operation was essential, whether occasional or frequent,
depending on the nature of each student. Ultimately, this suggests the position of a health
coordinator in schools, a teacher who would be responsible for co-ordination between their
school and any healthcare services students need. They would need appropriate training
to work effectively, along with authorization from families in order to exchange and access
patient information.

Teachers were aware of their lack of information about these diseases and noted the
need for training which would help improve the wellbeing at school for these students.
Initial teacher training, mostly delivered at university [28,30], and continual teacher training,
delivered by teacher training centers or private institutions, are essential, and a current
objective considered by education administrations [4]. Teachers are aware of the need for
better training in order to be able to respond to the demands of inclusive education, as
other studies have shown [23,31–34].

In this relationship between training and educational intervention, the teachers un-
derlined the importance of training in new methodologies that would allow them to deal
with all their students, with particular attention to incorporating technology and using new
organizational and support structures, considering the peculiarities of each school. The
teachers indicated that, with respect to organization and in order to deliver suitable educa-
tion, they need smaller class sizes, something that has been shown to promote inclusion.
In the present study, some teachers indicated that their knowledge of rare diseases and
how to approach them in education came more from their practical experience than from
participation in any training activities, something which merits particular consideration.

One of the aspects teachers noted that deserves more development is the use of
technology for inclusion at school [35–37]. There are many resources that can be used
in educational processes to encourage inclusion, at the individual level, or in small or
large groups. Teachers must be aware of their benefits and drawbacks [38], so that they
can use them as effectively as possible in teaching–learning processes with their student
groups [39].

When we think of technological resources, we should not solely consider those aimed
at individual students. For example, videoconferencing platforms can be used for meetings
with patient groups where the location makes it hard to have those kinds of meetings, such
as rural schools which do not have such groups nearby.

All of this in relation to the Intervention dimension is essential to ensure the individ-
ual wellbeing of students, in all dimensions. The teachers exhibited concern about the
integration of these students and their emotional development, key issues in emotional
and behavioral adjustment [40]. Preventing feelings of being isolated, alone, or ignored
must be key in inclusion for these students. The teachers also highlighted peer bullying or
mistreatment that might occur [26]. Mutual enrichment between everyone in a school is
possible, and all of those working in schools can help promote the educational, social, and
cultural integration of all of their students [41].

The statistics for central tendency, dispersion, and distribution for the Intervention
dimension are given in Table 8.

Table 8 reflects the variety of the results noted above in the frequency analysis. The
mean scores for items 12 and 13 were the highest, at 3.63 (SD = 1.47) and 4.50 (SD = 0.89),
respectively. The lowest mean scores were in items 11 and 15, at 2.61 (SD = 1.52) and
2.58 (SD = 1.43), respectively. The mean total score for the dimension was 16.27 (SD = 5.40),
which is high but still far from the maximum possible score. Educational intervention
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following identification is essential, and how well the teaching/learning process fits to the
characteristics and potential of each student depends on this.

Finally, the results for the Diagnosis dimension are given in Table 9.

Table 8. Statistics for central tendency, dispersion, and distribution for the Intervention dimension
and its items.

Item M SD Asymmetry Kurtosis

IT11 2.61 1.52 0.44 −1.28

IT12 3.63 1.47 −0.64 −1.06

IT13 4.50 0.89 −2.03 3.88

IT14 2.95 1.34 0.01 −1.20

IT15 2.58 1.43 0.30 −1.29

Total 16.27 5.40 −0.10 −1.11

Table 9. Frequencies and percentages for the items in the Diagnosis dimension.

Item

Scores

1 2 3 4 5

f % f % f % f % f %

IT16 160 27.87 146 25.44 130 22.65 107 18.64 31 5.40

IT17 106 18.47 127 22.13 121 21.08 144 25.09 76 13.24

IT18 278 48.43 126 21.95 103 17.94 45 7.84 22 3.83

IT19 24 4.18 41 7.14 53 9.23 113 19.69 343 59.76

IT20 7 1.22 9 1.57 18 3.14 68 11.85 472 82.23

Table 9 shows the variation of the results for each item. There were generally high
scores for items 19 (I think the relationship between the school and the families is essential
in order to be able to properly detect and help an initial diagnosis) and 20 (I am aware of
the need for more research to help diagnosis and treatment), with the latter being scored
highest in the whole questionnaire. In contrast, there were generally low scores for items
16 (I know the warning signs a student with a possible rare disease may present) and Item
18 (I know how to clinically diagnose a rare disease). Item 17 (I educate myself and try to
contact other diagnosed cases in order to improve the education I give to students with
rare diseases that I might encounter as a teacher) had relatively balanced scores over the
five categories.

The teachers were aware of the importance of good communication between the
school and the family in order to not only provide suitable educational interventions,
but also to confirm a differential diagnosis. They also exhibited high awareness of the
need to employ greater personal, material, and economic resources to improve detection
and treatment, something that many patient groups dealing with these students have
been asking for [11]. Quality of life for these students is fundamental, and this need is
made more acute by the chronic nature, degeneration, or premature death associated
with many of these diseases. The data about when children are diagnosed with these
diseases underscores the importance of the school years [6,42]: 69.9% of rare diseases
are diagnosed in the pediatric age group (up to 18 years old, depending on the region),
18.2% are diagnosed either in that age group or in adulthood, and 11.9% are diagnosed in
adulthood (from the age of 18 onwards).

Teachers need more training in the warning signs and indications of a possible diagno-
sis, and in the importance of having knowledge about identification procedures, for which
information provided by the school is often important for proper differential diagnosis.
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There is also a need for teachers to connect with and obtain information from already
diagnosed cases so they can properly adjust their teaching to these students’ characteristics.

The participating teachers noted the importance of close relationships between the
educational arena and healthcare, highlighting that, at times, late diagnoses had resulted
in education that was a poor fit to students’ characteristics. Teachers need to be aware
of a diagnosis as early as possible in order to fully include students in the school. They
also indicated that within this close cooperation between schools and healthcare, it is
important for them to have training in basic first aid when they have students whose
diseases might require it. As an example, the following two links lead to pages which
explain the care to provide in the case of two rare diseases [6]: West Syndrome and
other epileptic encephalopathies (Available online: https://cutt.ly/PAqYcGs (accessed on
12 February 2022) and Congenital Metabolic Disorders (Available online: https://cutt.ly/
KAqYDnH (accessed on 16 February 2022).

In this regard, the teachers reiterated the need for more staff and reduced waiting times
for care from healthcare services, such as neuropediatric and child mental health units.
They also noted the importance of these issues in early care services and local health centers.
According to the teachers, these services need the resources to expand early identification
and avoid excessive waiting times which make coordination difficult. Early detection will
trigger preventive action and rehabilitation as quickly as possible. Some studies have
highlighted the importance of reinforcing the health system so that it can properly and
promptly care for students with rare diseases [10,20,43–45], and that they are a significant
problem for public health and a challenge for medical care [46].

Infant education, between the ages of 3 and 6 in Spain, is fundamental for this early
identification. Although it is not a compulsory stage of education, most of the students
who are diagnosed with rare diseases are in the first year of infant education. This is why
advice and guidance are key to inclusion at the beginning of the students’ schooling; how
they are received is a cornerstone of their educational care [6]. First impressions can be
fundamental and may help determine students’ adjustment to school and their academic
pathway. It is essential to expand this early work on inclusion at these ages to subsequent
phases of schooling.

Lastly, it is worth noting the importance of homeroom or form teachers. The homeroom
teacher coordinates the activities of a set group of students. Because of that, it is their
responsibility to know the peculiarities of their class and strive for a proper classroom
climate. This means that they coordinate all the inclusion measures in a specific school and
so need to know each student’s characteristics and potential. Part of their role is to act as
a link to the families of students with rare diseases and in coordination with the teachers
that teach their form group. Other professionals, in addition to homeroom teachers, also
do important work, including guidance counsellors and support staff. They are specialists,
and fundamental parts of school inclusion practices, and there should be more of them in
school teams. Where necessary, together with the family, the teaching team should provide
information about specific students so that all the members of the educational community
are aware of and sensitive to the specific case. Greater social, community, and institutional
involvement is fundamental [3].

The descriptive statistics for the Diagnosis dimension are given in Table 10.
Table 10 shows the differences between the mean scores in the items, notably the very

high mean score for item 20 of 4.72 (SD = 0.71) which is close to the maximum of 5. Item 18
had a mean score of 1.97 (SD = 1.15), indicating the importance of showing teachers the vital
role they can play in diagnosing a rare disease. Schools are in continual communication
with parents and education professionals can provide important information to healthcare
workers that might help in differential diagnosis. Diagnostic processes are fundamental
in determining students’ characteristics and potential, and based on this, establishing the
conditions and resources that are needed for inclusive educational processes that ensure
equity and quality.

https://cutt.ly/PAqYcGs
https://cutt.ly/KAqYDnH
https://cutt.ly/KAqYDnH
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Figure 2 gives a visual, comparative summary of the frequencies in each dimension in
order to compare the differences.

Table 10. Statistics for central tendency, dispersion, and distribution for the Diagnosis dimension and
its items.

Item M SD Asymmetry Kurtosis

IT16 2.48 1.23 0.33 −0.99

IT17 2.93 1.32 0.00 −1.18

IT18 1.97 1.15 0.98 −0.00

IT19 4.24 1.14 −1.45 1.07

IT20 4.72 0.71 −3.18 10.99

Total 16.33 4.22 −0.26 −0.36

Figure 2. Graphical representation of the frequencies and scores for each dimension in the instrument.

It is clear from the chart that the Legislation dimension had the highest scores
(M = 20.03; SD = 4.10). A graphical representation of the means between the dimensions,
the maximum being 25, reiterates these differences (Figure 3).

Figure 3. Graphical representation of the difference in means between dimensions.
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4. Discussion

When we talk about rare diseases, we must be aware of the broad range of potential
and characteristics that the term can cover [8]. These features will have an impact on the
modification and individualization of educational processes, informing diversified and
multidimensional educational actions [16]. Each person is unique, and education should
aim to offer quality teaching/learning processes that are equitable for each learner. Those
who work in education must create an inclusive atmosphere at school and in the classroom
to promote school integration [47]. Inclusion is necessary in all aspects of the education
process, and schools must be able to evaluate how it is being put into practice in their
educational community [48].

The mean score observed this study for all the dimensions taken together was
66.49 (SD = 16.41) out of a possible 100. Looking at the dimensions individually, the
highest scores were for Legislation, reaching 20.03 (SD = 4.10), while the lowest mean score
was for Conceptualization, at 13.85 (SD = 4.74). The results for the Legislation dimension
show that teachers were aware of the legislation that affects the education they offer to
these students, especially the less recent legislation. It is worth noting, however, that the
legislation is about more generic educational inclusion, as there are no specific legislative
frameworks in relation to students with rare diseases. Everyone involved in education
should be aware of the importance of legislation [49] and should support the expansion of
legislative frameworks to strengthen the roles of patient groups and protocols for all of the
contexts in the educational response to students with rare diseases.

In contrast, the results for Conceptualization arise from weakness in teacher training
in this area and point towards improvement in the communication channels with external
services, mainly healthcare and patient groups, in order to broaden teachers’ understanding
of these students’ characteristics and potential. To overcome this weakness, the teachers
noted the importance of expanding the use of information dossiers to show characteristics,
actions, and successful experiences in education. This is useful advisory material that
should be in every part of the educational community in a school. One model for reference
is the guide published by CREER [6].

Conclusions can also be drawn from the scores for the remaining two dimensions,
Intervention and Diagnosis, with mean scores of 16.27 (SD = 5.40) and 16.33 (SD = 4.22),
respectively. For the Intervention dimension, the teachers exhibited a willingness to learn
the characteristics of these students and to intervene based on those characteristics, high-
lighting the importance of social and emotional aspects. They were also aware of the need
to involve each member of the educational community, with particular consideration of the
role of these students’ families and the work of healthcare professionals, along with the
importance of incorporating new teaching methods into their educational processes, such
as using technological resources and organizational planning and support. The difficulties
in this area come from—already noted—weaknesses in conceptualization, lack of empow-
erment due to the diversity and types of rare diseases, which makes it hard to apply actions
in one case to other cases, large class sizes, and the lack of material or human resources
available for specific interventions.

For the Diagnosis dimension, the importance of good communication between school
and family has already been noted with regard to helping identify rare diseases, something
that is not the exclusive responsibility of the health system. The importance of interdis-
ciplinary and multidimensional approaches has also been mentioned [16], highlighting
the role of homeroom teachers and an increase in healthcare resources in order to carry
out detection processes. The teachers also stressed the importance of greater research
resources in order to strengthen diagnosis and treatment, and this was the item which had
the highest mean score in the questionnaire. All of this will result in fewer obstacles to
diagnosis [50], for example through better knowledge of possible warning signs (something
which highlights the importance of continued training), and fewer difficulties in offering
modified education, promoting better wellbeing and quality of life from the first stages
of schooling.
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5. Conclusions

The teachers who participated in this study gave a positive assessment of it. This is
because, by completing the questionnaire, they were more aware that their knowledge
and training was insufficient for providing a proper educational response to the potential
and characteristics of these students. Expanding training processes will be essential in
overcoming this pattern. Currently, updating knowledge through continual training has
become indispensable.

The main limitation of this study was the focus on a single autonomous community in
Spain, Castilla-La Mancha. Another limitation was that, although qualitative observations
were collected in the final part of the questionnaire, participants could also have been
interviewed to gain a deeper understanding of their knowledge and perceptions. Future
studies should try to expand this study to other Spanish regions through collaboration with
the Ministry of Education and Training, highlighting the lack of research addressing school
inclusion for students with rare diseases. Future studies should also include interviews
with participants in their methodological designs to gain a more thorough understanding
of any results.

Education systems must strive to overcome the discrimination in educational processes.
It is clear from this study that there is still a long way to go in providing a proper educational
response to these students with rare diseases, and we should be asking ourselves whether
schools are doing all they can to offer quality, inclusive education to these students.
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18. Wasilewska, E.; Sobierajska-Rek, A.; Śledzińska, K.; Małgorzewicz, S.; Jassem, E.; Wierzba, J. Morbidity, Clinical Course and
Vaccination against SARS-CoV-2 Virus in Patients with Duchenne Muscular Dystrophy: A Patient Reported Survey. Int. J. Environ.
Res. Public Health 2022, 19, 406. [CrossRef]

19. Rath, A.; Olry, A.; Dhombres, F.; Brandt, M.M.; Urbero, B.; Ayme, S. Representation of rare diseases in health information systems:
The Orphanet approach to serve a wide range of end users. Hum. Mutat. 2012, 33, 803–808. [CrossRef]

20. EURORDIS. Rare Diseases: Understanding This Public Health Priority; EURORDIS: Paris, France, 2011. Available online: https:
//cutt.ly/TPATXaQ (accessed on 16 November 2021).

21. Rodwell, C.; Aymé, S. Rare disease policies to improve care for patients in Europe. Biochim. Biophys. Acta 2015, 1852, 2329–2335.
[CrossRef]

22. Federación Española de Enfermedades Raras. Misión, Visión y Valores; Federación Española de Enfermedades Raras: Madrid,
Spain, 2022. Available online: https://cutt.ly/tPFWgAN (accessed on 23 February 2022).

23. González-Gil, F.; Pastor-Martín, M.E.; Poy, R. Educación inclusiva: Barreras y facilitadores para su desarrollo. Un estudio desde la
percepción del profesorado. Profr. Rev. Currículum Form. Profr. 2019, 23, 243–263. [CrossRef]

24. Pérez-Gutiérrez, R.; Casado-Muñoz, R.; Rodríguez-Conde, M. Evolución del profesorado de apoyo hacia la educación inclusiva:
Una perspectiva legislativa autonómica en España. Rev. Complut. Educ. 2021, 32, 285–295. [CrossRef]

25. Perlado, I.; Muñoz, Y.; Torrego, J.C. Implicaciones de la formación del profesorado en aprendizaje cooperativo para la educación
inclusiva. Profr. Rev. Currículum Form. Profr. 2019, 23, 128–151. [CrossRef]

26. Federación Española de Enfermedades Raras. Estudio Sobre Situación de Necesidades Sociosanitarias de las Personas con Enfermedades
Raras en España. Estudio ENSERio Datos 2016–2017; FEDER: Madrid, Spain; CREER: Burgos, Spain, 2018. Available online:
https://cutt.ly/vPFJ2zb (accessed on 20 December 2021).

27. Ministerio de Educación y Formación Profesional. Estadísticas del Profesorado y Otro Personal; Ministerio de Educación y Formación
Profesional: Madrid, Spain, 2022. Available online: https://cutt.ly/bGGRbeB (accessed on 11 March 2022).

28. Álvarez-Castillo, J.; Buenestado-Fernández, M. Predictores de las actitudes hacia la inclusión de alumnado con necesidades
educativas especiales en futuros profesionales de la educación. Rev. Complut. Educ. 2015, 26, 627–645. [CrossRef]

29. Sharma, U.; Dt Kate, J. Predicting in-service educators’ intentions to teach in inclusive classrooms in India and Australia. Teach.
Teach. Educ. 2016, 55, 13–23. [CrossRef]

30. Colmenero, M.J.; Pantoja, A.; Pegajalar, M.C. Percepciones sobre atención a la diversidad en la formación inicial del profesorado
en Educación Secundaria. Rev. Complut. Educ. 2015, 26, 101–120. [CrossRef]

https://cutt.ly/tPPDBZb
https://cutt.ly/3AqfSa5
http://doi.org/10.12795/araucaria.2021.i46.21
https://cutt.ly/rPP1jBl
http://doi.org/10.1016/j.jval.2015.05.008
http://doi.org/10.5888/pcd13.150491
http://doi.org/10.1038/s41431-019-0508-0
http://doi.org/10.1038/gim.2016.143
https://cutt.ly/2PF0ioY
http://doi.org/10.4185/RLCS-2021-1498
https://cutt.ly/OPFDv0g
http://doi.org/10.3390/ijerph19010406
http://doi.org/10.1002/humu.22078
https://cutt.ly/TPATXaQ
https://cutt.ly/TPATXaQ
http://doi.org/10.1016/j.bbadis.2015.02.008
https://cutt.ly/tPFWgAN
http://doi.org/10.30827/profesorado.v23i1.9153
http://doi.org/10.5209/rced.68357
http://doi.org/10.30827/profesorado.v23i4.9468
https://cutt.ly/vPFJ2zb
https://cutt.ly/bGGRbeB
http://doi.org/10.5209/rev_RCED.2015.v26.n3.44551
http://doi.org/10.1016/j.tate.2015.12.004
http://doi.org/10.5209/rev_RCED.2015.v26.n1.42616


Int. J. Environ. Res. Public Health 2022, 19, 6057 16 of 16

31. Collado-Sanchís, A.; Tárraga-Mínguez, R.; Lacruz-Pérez, I.; Sanz-Cervera, P. Analysis of teachers’ attitudes and perceived
self-efficacy towards inclusive education. Educar 2020, 56, 509–523. [CrossRef]

32. Falla, D.; Alejandres, C.; Gil del Pino, C. Engagement en la formación docente como impulsor de actitudes inclusivas. Educ. XX1
2022, 25, 251–271. [CrossRef]

33. Florian, L.; Camedda, D. Enhancing teacher education for inclusion. Eur. J. Teach. Educ. 2020, 43, 4–8. [CrossRef]
34. Quesada, M.I. Metodologías inclusivas y emergentes para la formación docente en inclusión educativa. Rev. Int. Apoyo A Inclusión

Logop. Soc. Y Multicult. 2021, 7, 110–117. [CrossRef]
35. Gallegos, M. La Inclusión de las TIC en la Educación de Personas con Discapacidad. Relatos de Experiencias; Editorial Universitaria

Abya-Yala: Quito, Ecuador, 2018.
36. García-Perales, R.; Palomares-Ruiz, A. Education in Programming and Mathematical Learning: Functionality of a Programming

Language in Educational Processes. Sustainability 2020, 12, 10129. [CrossRef]
37. Palomares-Ruiz, A.; García-Perales, R. Math Performance and Sex: The Predictive Capacity of Self-Efficacy, Interest and Motivation

for Learning Mathematics. Front. Psychol. 2020, 11, 1879. [CrossRef]
38. López-Fernández, O. Emerging Health and Education Issues Related to Internet Technologies and Addictive Problems. Int. J.

Environ. Res. Public Health 2021, 18, 321. [CrossRef]
39. García-Perales, R.; Almeida, L. Programa de enriquecimiento para alumnado con alta capacidad: Efectos positivos para el

currículum. Comunicar 2019, 60, 39–48. [CrossRef]
40. Cejudo, J.; Losada, L.; Feltrero, R. Promoting Social and Emotional Learning and Subjective Well-Being: Impact of the “Aislados”

Intervention Program in Adolescents. Int. J. Environ. Res. Public Health 2020, 17, 609. [CrossRef] [PubMed]
41. Palomares-Ruiz, A.; García-Perales, R.; Cebrián-Martínez, A.; Martín-García, M.I. Bullying and Cyberbullying in Primary School:

The Impact of Gender and Student Academic Performance. Sustainability 2021, 13, 7316. [CrossRef]
42. Orphanet. Estimación de la Prevalencia Puntual Acumulada de Enfermedades Raras: Análisis de la Base de Datos de Orphanet; Orphanet:

Paris, France, 2020. Available online: https://cutt.ly/8AqRodO (accessed on 22 November 2021).
43. Jaffe, A.; Zurynski, Y.; Beville, L.; Elliott, E. Call for a national plan for rare diseases. J. Paediatr. Child Health 2010, 46, 2–4.

[CrossRef]
44. Schieppati, A.; Henter, J.I.; Daina, E.; Aperia, A. Why rare diseases are an important medical and social issue. Lancet 2008, 371,

2039–2041. [CrossRef]
45. Tambuyzer, E. Rare diseases, orphan drugs and their regulation: Questions and misconceptions. Nat. Rev. Drug Discov. 2010, 9,

921–929. [CrossRef]
46. Song, P.; Gao, J.; Inagaki, Y.; Kokudo, N.; Tang, W. Rare diseases, orphan drugs, and their regulation in Asia: Current status and

future perspectives. Intractable Rare Dis. Res. 2012, 1, 3–9. [CrossRef]
47. Navarro-Montaño, M.; López-Martínez, A.; Rodríguez-Gallego, M. Research on Quality Indicators to Guide Teacher Training to

Promote an Inclusive Educational Model. Rev. Electrón. Educ. 2021, 25, 182–200. [CrossRef]
48. Arnaiz, P.; Guirao, J.M. La autoevaluación de centros en España para la atención a la diversidad desde una perspectiva inclusiva:

ACADI. Rev. Electrón. Interuniv. Form. Profr. 2015, 18, 45–101. [CrossRef]
49. Oriola-Requena, S.; Cascales-Ribera, J. Liderazgo y legislación educativa como fundamentos para la acción directiva escolar. Un

estudio descriptivo en el contexto de Cataluña. Profr. Rev. Currículum Form. Profr. 2019, 23, 41–58. [CrossRef]
50. Berrocal-Acedo, M.; Benito-Lozano, J.; Alonso-Ferreira, V.; Vilches-Arenas, A. Retraso diagnóstico en enfermedades raras:

Revisión sistemática. Rev. Esp. Salud Pública 2022, 96, e1–e16. Available online: https://cutt.ly/wGKL2Iw (accessed on
18 February 2022).

http://doi.org/10.5565/rEV/EDUCAr.1117
http://doi.org/10.5944/educxx1.30369
http://doi.org/10.1080/02619768.2020.1707579
http://doi.org/10.17561/riai.v7.n2.6363
http://doi.org/10.3390/su122310129
http://doi.org/10.3389/fpsyg.2020.01879
http://doi.org/10.3390/ijerph18010321
http://doi.org/10.3916/C60-2019-04
http://doi.org/10.3390/ijerph17020609
http://www.ncbi.nlm.nih.gov/pubmed/31963598
http://doi.org/10.3390/su13137316
https://cutt.ly/8AqRodO
http://doi.org/10.1111/j.1440-1754.2009.01608.x
http://doi.org/10.1016/S0140-6736(08)60872-7
http://doi.org/10.1038/nrd3275
http://doi.org/10.5582/irdr.2012.v1.1.3
http://doi.org/10.15359/ree.25-1.10
http://doi.org/10.6018/reifop.18.1.214341
http://doi.org/10.30827/profesorado.v23i2.9192
https://cutt.ly/wGKL2Iw

	Introduction 
	Materials and Methods 
	Participants 
	Instrument 
	Procedure and Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

