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The paradoxes of inclusion:
cognitive and socio-emotional
developmental trajectories of deaf
and blind primary education
students in mainstream and
special schools
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!Centre for the Development of Inclusive Technologies, Pontificia Universidad Catolica de Chile, Santiago,
Chile, 2Centro de Justicia Educacional, Pontificia Universidad Catolica de Chile, Santiago, Chile

Introduction: Students with special educational needs (SEN) have historically
found participating in the regular education system challenging. Since the 1990s,
inclusion has been considered the optimal strategy for their development. However,
the effects of inclusive education on deaf and blind students are still little studied.

Methods: In the present article, we report the results of a longitudinal study on
the cognitive and socioemotional developmental trajectories of 23 deaf and 29
blind primary education students attending mainstream (8 deaf and 10 blind) and
special schools (15 deaf and 19 blind). The study was conducted in Santiago de
Chile between 2018 and 2019.

Results: Our descriptive results suggest that deaf students attending special
schools perform better on most of the variables studied. For blind students,
those attending traditional schools generally perform better than those attending
special schools. However, in the case of socio-emotional variables, blind students
attending special schools tend to show fewer problems. However, almost all of
the indicated differences are not statistically significantly different.

Discussion: We then discuss the need to consider the characteristics of each
group of students with SEN when defining an adequate educational system for
their optimal development.

KEYWORDS

cognitive development, socio-emotional development, inclusion, inclusive education,
sensory impairment

1 Introduction

Special education has historically been the solution to provide learning opportunities for
students with disabilities. However, in recent decades there has been a global trend to migrate
from a special education system to an inclusive one (Warnock and Norwich, 2010; Biermann
and Powell, 2016). Many countries in the West, starting with the publication of the Warnock
Report in 1978, began efforts to modify their public policies to move progressively from
segregated to integrated education and then, with the Salamanca Statement (UNESCO, 1994)
to inclusive education (see for example Biermann and Powell, 2014, comparing Iceland, Norway
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and Germany; Rosas et al., 2019, comparing Chile, Spain and Finland).
These modifications have meant, in many cases, as in Chile, the
dissolution of the special education system (Escudero, 2023). However,
in countries such as Chile, not only has a mixed system been
maintained, but between 2010 and 2020, the number of students
enrolled in special education increased (40,000 more students in 2020
compared to 2010; Ministry of Eduction, 2010/2020).

According to Articles 22 and 23 of the General Education Law,
there are two alternatives in the special education system to cater for
students with special needs (Ministry of Education of Chile, 2009b).
Firstly, special schools are specialised centres for students with special
educational needs (SEN) who generally require permanent support in
specific areas due to their condition. On the other hand, students with
SEN can attend regular schools as part of the School Integration
Programme (PIE, Spanish acronym). Through the PIE, the State
provides financial resources for each school to hire staff and purchase
additional materials so that students receive the specialised support
they require, according to their SEN (Ministry of Education of Chile,
2009a). The educational system the student enters will be determined
by the family’s decision, or the student’s own decision, when this is
possible given the supply of establishments (Rosas et al., 2018).

Despite global efforts to implement inclusive education policies,
the motivation seems both value-driven as scientifically based.
Inclusion is seen as a value in itself, as a way to ensure more equitable
access to quality education for the population of students with
disabilities. This generates a moral paradox about the aims of inclusive
education, which is represented in the question of for whom and why
educational inclusion is best (Santa-Cruz and Rosas, 2020). The results
of the limited research conducted to assess whether students with SEN
benefit from educational inclusion are inconclusive and depend on
multiple variables of the study population, including the type and
degree of SEN investigated, the educational setting (special education,
integration at different levels, full inclusion, pedagogical support
received), as well as demographic variables such as the age and gender
of students with SEN (Lindsay, 2007; Hehir et al., 2016; Pocock and
Miyahara, 2018). Furthermore, from the point of view of the analyses
conducted for the studies, the results can be affected by the type of
dependent variable used and the instruments used to assess it (socio-
emotional, academic, cognitive, and social; Loreman et al., 2014).
According to the review by Ruijs and Peetsma (2009), in the case of
students with SEN, such as learning difficulties, intellectual disabilities,
behavioural conditions and mild to moderate psychosocial problems,
positive or neutral results were found regarding academic
performance. However, the authors advice to consider these results
with caution due to the lack of comparison groups in the reported
studies. According to Lindsay’s (2007) meta-analysis, only one study
longitudinally compares the academic and psychosocial outcomes of
students with SEN attending special schools or regular schools. This
study, carried out by Peetsma et al. (2001), reports that, in the case of
students with behavioural and learning difficulties and students with
moderate intellectual disabilities, significantly higher performance is
observed in students attending regular schools in language and
mathematics after 4years of follow-up. Regarding psychosocial
development, no differences were reported between the two types of
education systems. According to the description in the meta-analysis
conducted by Dalgaard et al. (2022), no other longitudinal studies
compare the long-term effects of inclusion due to the costs and
difficulties associated with such processes.

Frontiers in Education

10.3389/feduc.2023.1227178

On the other hand, some studies refer to the benefits of inclusive
education not only for students with SEN, highlighting the
collaborative work between students with and without SEN and the
benefit of the different educational strategies implemented for all
students (Hehir et al., 2016; Pocock and Miyahara, 2018; Palacios
et al., 2020).

In Chile, a study by Contreras et al. (2020) addressed the effects
of inclusive education policies on students’ academic performance in
mainstream schools and their peers. The results indicate that before
implementing an education reform that provides schools with more
resources to support the inclusion of students with SEN, the
integration of these students had a negative effect on their peers.
Namely, although with small size effects, typically developing children
scores in standardized tests dropped after the inclusion of children
with SEN in their classrooms. However, the negative effect was
neutralised after the reform, possibly due to greater recognition of
SEN and increased resources for inclusion.

Concerning students with SEN, Rosas et al. (2021) showed that
deaf and blind students present differences in performance in different
tests, according to the educational system they attend. The results
indicate that students who are blind or have low vision and are
integrated into regular schools have better results in mathematics than
their peers who attend special schools. However, socioemotional
results are better in students who attend SE compared to integrated
students. With respect to deaf students, the results suggest that
students’ performance is highly dependent on their form of
communication and the educational system they attend. The results
indicate that students attending special schools, and who communicate
with Chilean Sign Language (ChSL), have the best results in cognitive
skills, language precursors and mathematical skills. In addition, the
same study indicates that the included students who communicate
with ChSL are those who present the most diminished results. The
following will briefly present the international state of the art on the
inclusion of students with disabilities and the development of early
skills in this population, with a special interest in deaf and
blind students.

1.1 Deaf students

Diverse factors influence the needs of deaf children, encompassing
variations in their degree of hearing loss, the type of hearing assistance
used, the permanence of their condition, their preferred mode of
communication, and the age at which they were diagnosed (Terlektsi
et al, 2019). Other variables that may be taken into account are
cognitive ability, socio-economic status and parental support. In the
case of deaf children, it is also crucial to know whether their parents
are deaf or hearing, the former being paradoxically a considerable
advantage, as this allows them to develop sign language as their
mother tongue early on. This ensures adequate vocabulary
development, a central variable for cognitive and social development
(Powers, 2003).

On the other hand, using cochlear implants has added more
variables to consider, such as age at implantation and level of hearing
loss before and after implantation, among others (Archbold et al.,
2015). The development of language and reading skills in deaf
students, whether implanted or hearing impaired, appear to
be strongly determined by the level of hearing loss, as well as the age

frontiersin.org


https://doi.org/10.3389/feduc.2023.1227178
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Rosas et al.

of access to amplification technology, parental or caregiver
involvement, and access to educational resources that allow for
adequate language development (Moeller et al., 2007; Nelson and
Bruce, 2019). Although there is no consensus, the variables listed
above appear to affect the development of phonological awareness and
vocabulary breadth in deaf students (Moeller et al., 2007). Although
differences in performance or developmental timing have been
described, the difficulties mentioned above do not necessarily have a
negative impact on the reading learning of deaf students (Moeller
et al., 2007; Tomblin et al., 2020). In addition to the aforementioned
variables, communication variables such as language preference and
the ability to understand peers are of great importance in the academic
performance of deaf students attending secondary school (Marschark
etal., 2015).

Regarding mathematical skills, there is evidence of difficulty in
deaf students performing at the level of their hearing peers (Blackorby
and Knokey, 2006; Noorian et al., 2013). One of the possible reasons
for difficulties in the development of mathematical skills in deaf
students is related to difficulties in language development, such as
vocabulary and structure of oral and written language (Noorian et al.,
2013; Shelton and Parlin, 2016).

As with mathematical skills, deaf students seem to see the
development of their executive functions affected due to the language
difficulties derived from their condition. Although there is no
consensus on the cause-effect relationship between language and
executive functions, several studies have provided evidence supporting
language as an essential developmental factor (Daneri and Blair, 2017;
Santa-Cruz and Rosas, 2017). Botting et al. (2017) conducted a study
comparing executive functions in deaf students and typical
development. Executive functions were assessed with standardised
tests with low verbal load to reduce the burden of oral language on the
results. The researchers found that, despite being ‘non-verbal’ tests,
deaf students showed diminished scores relative to their hearing peers
and that the participants’ language skills mediated this effect. In
addition, a study that used the BRIEF-EF parent report to assess
problem behaviours associated with different dimensions of executive
functions in typically developing children, showed that deaf children
who were native sign language speakers had age-appropriate scores
similar to those of their hearing peers (Hall et al., 2017).

In the school system, there is evidence that students with hearing
impairment have problems in school adjustment, even if the hearing
impairment presented is minimal. Among the problems described are
attentional problems, impaired language development and difficulties
acquiring reading skills (Goldberg and Richburg, 2004; Moeller et al.,
2007). In addition, profoundly deaf students have shown lower
performance than students with mild to moderate hearing loss on
standardised tests (Mitchell and Karchmer, 2012).

Regarding socioemotional adjustment, the research conducted by
Santa Cruz et al. (2021), which focused on Chilean deaf students
during their early years of primary education, indicates that they
exhibit higher instances of emotional problems overall, particularly in
terms of behavioral issues when compared to their typically developing
peers. The same study compares socioemotional problems to the type
of communication used by deaf students, showing no significant
differences in whether they used oral or sign language. Specifically,
when deaf students attend regular schools, it has been found that, with
specialised professional support, in addition to communication
support and integration in group activities, deaf-included students
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show social skills equivalent to their peers (Antia et al., 2011). Along
these lines, deaf students with an appropriate level of oral language
presented psychosocial problems if they attended SE (predominantly
sign language). In contrast, they had psychological well-being when
they attended regular schools with a predominance of oral language.
In addition, students who communicate predominantly with sign
language showed greater well-being when attending special schools
than when attending regular schools (Fellinger et al., 2009).

1.2 Visually impaired students

A wide range of different visual impairment conditions are
defined by the degree of vision loss. There are children with severe
sight impaired or blind, children sight impaired or partially sighted,
and children with low vision (Douglas et al., 2019).

Unlike those with hearing impairment, students with visual
impairment do not have the difficulty of being educated in a language
to which access is limited. However, the education of blind students
requires specific accommodations for the mastery of Braille and the
use of technological accessibility devices. This led to greater numbers
of blind students in regular schools. For example, in the case of the
UK, around 70% of blind students attend regular schools (Morris and
Smith, 2008).

Despite greater ease in acquiring decoding skills than their deaf
peers, many blind students have reading difficulties (Steinman et al.,
2006; Stanfa and Johnson, 2015). Despite not having hearing
difficulties, in the early pre-reading stages, blind students require a
great deal of support from their caregivers or teachers to expand their
experience of the world, which is restricted by a lack of vision
(Steinman et al., 2006). Similarly, they rely on their caregivers and
parents for early tactile experiences that bring them closer to the
Braille reading experience, in a similar way that typically developing
students are exposed, sometimes unintentionally, to written material
(Steinman et al., 2006; Savaiano et al., 2014). All of these elements will
subsequently affect students’ reading fluency.

As with reading skills, blind students have presented various
difficulties in developing mathematical skills. However, similar to
what was presented above, many of these difficulties seem to be related
to difficulties in the teaching process and not a consequence of the
disability condition (Gulley et al., 2017; Healy and Fernandes, 2020).
Thus, the proper use of Braille and diverse technology and teaching
techniques can promote the proper development of mathematical
skills, reaching high levels of abstraction and complexity (Gulley et al.,
2017). In this line, a neuroimaging study conducted on blind
professional mathematicians showed that mathematical information
processing in blind people does not differ from the mathematical
processing of typically developing people (Amalric et al., 2018).

Concerning the development of executive functions in blind
children and adolescents, there is no evidence of differences in their
development concerning typically developing children and
adolescents (Greenaway et al., 2017; Bathelt et al., 2018). Moreover, in
some cases, the performance of blind students exceeds that of typically
developing participants on standardised tests (Greenaway et al., 2017).
However, good results on standardised tests contrast with reports
from parents and caregivers about participants’ performance in
everyday activities involving executive functions (Greenaway et al.,
2017; Bathelt et al., 2018).
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To our knowledge, few studies have explored cognitive learning
differences in blind students integrated into regular schools and
students educated in special schools. The only study we had access to,
Heyl and Hintermair (2015), showed differences in all domains of
executive functions assessed. Blind students scored lower than their
sighted peers in the normative sample. In addition, the results show
that blind students were underdeveloped in executive function
domains of importance for social-emotional development.
Underdevelopment appears to be especially true for blind students
who attend special schools.

Regarding mental health and socio-emotional problems in
general, blind students show lower development than their typically
developing peers (Santa Cruz et al., 2021). About socioemotional
development, it has been shown that, given the difficulty of monitoring
their environment, blind students are affected in their interactions and
social skills (Alabdulkader and Leat, 2010; Celeste and Grum, 2010).
Despite being able to recognise emotions from a self and peer
perspective, blind students are less proficient than their typically
developing peers in recognising more complex mental states (Dyck
etal,, 2004; Tadi¢ et al,, 2010). In a study by De Verdier (2016), results
show great difficulties related to the social inclusion of blind students
that increase throughout the school years. Moreover, although the
psychosocial well-being of blind students is equivalent to their peers,
in-depth interviews showed that blind students were more stressed,
experienced difficulties and expressed greater feelings of loneliness
compared to their typically developing peers.

In summary, there is no conclusive evidence regarding the
outcomes of segregated versus inclusive education in the case of blind
and deaf students. The present study aims to provide longitudinal
evidence in this direction, showing the case of deaf and blind students
attending both inclusive or segregated education. Specifically, we seek
to answer the following questions: (1) What is the performance
trajectory of blind and deaf students in segregated versus inclusive
contexts in cognitive, linguistic, mathematical and emotional
performance? (2) Are differences in subgroups observed within each
disability category?

2 Materials and method

This study wused the with a

non-experimental, longitudinal design with three evaluation periods

quantitative paradigm,
every 6 months from time 1. Descriptive and correlational analyses
allow us to answer the research questions.

2.1 Sample

The sampling process of this study is purposive and
non-probabilistic, given the specific characteristics of the variables to
be studied. This longitudinal study was framed within the process of
acquiring reading and mathematical skills in students with sensory
disabilities, which was an inclusion criterion for participation in the
research. The consequence of this is that, in many cases, students with
sensory impairment have a wide variance in age and educational level.
This variance depends on the age of entry into formal education,
forms of communication, degree of disability and type of school
attended. On the other hand, it was considered as an exclusion
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criterion that the students had some co-morbidity associated with a
particular educational need. All students, whether they used oral
language or Chilean Sign Language, were in the process of acquiring
written language.

2.1.1 Deaf students

The sample included 23 deaf students ages ranging from 5.42 to
11 years, with an average of 7.39 years. Seventeen of the participants
were male, and six were female. Fifteen students were studying in
the special education system, and eight were included in regular
schools. Only one student attending special schools communicated
using oral language. All the others, 14 students, were ChSL users.
As for the students integrated in regular schools, four were cochlear
implant users and used oral language as the primary means of
communication, while four used Chilean Sign Language as a means
of communication.

2.1.2 Students with visual impairment

At the beginning of the research, the sample consisted of 29
blind students, ranging in age from 4 to 9.08 years, with an average
age of 6.85 years. Fifteen of the participants were male, and 14 were
female. Nineteen students studied in special schools, and 10 were
integrated in regular schools. Of the total number of students
attending special school, 7 had low vision, and 12 were blind, and
of the integrated students, attending regular schools, 5 were blind
and 5 had low vision.

2.2 Procedure

Cognitive skill development, precursors to reading, early
mathematical skills, and emotional and behavioural problems were
assessed. The first three variables were measured at three points along
the initial educational trajectory. The first measure was taken during
the first semester of 2018, when the children were beginning the
reading process, and then followed up at 6 months and 12 months after
the first assessment. The measurement of emotional and behavioural
problems was carried out at two points, at the beginning and end of
the research. Previously trained professionals conducted the
assessments. They took place in the educational centres or in the
participants’ homes in two individual sessions of about 45min.
Children were invited to participate through their schools or their
families, and only children who were authorised by their parents
through informed consent and who demonstrated their voluntary
interest in participating through informed assent were included in the
study. This research was approved by the Ethics Committee of Social
Sciences and Humanities of the Pontificia Universidad Catdlica
de Chile.

2.3 Instruments

The following tools were used to perform the cognitive skills
composite score.

2.3.1 Analogies subtest of the WISC-V test
This test assesses abstract logical reasoning and verbal
reasoning. Students are asked to say how two concepts are similar
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and, according to a correction scale, are awarded between 0 and 2
points. The original test has a Cronbach’s alpha=0.89 (Rosas and
Pizarro, 2018).

2.3.2 Cat-Dog subtest of the Yellow Red
executive functions assessment battery

This test is an adaptation of the Hearts & Flowers test
(Davidson et al., 2006; Diamond et al., 2007) used to assess the
general development of executive functions. The test is
administered on a Tablet and has three stages; the first asks
students to press on the same side of the figure each time a cat
appears, the second asks them to press on the opposite side each
time a dog appears, and the third stage is mixed. One point is
awarded for each correct answer, and 0 points for each error. The
Cronbach’s alpha of the original test is 0.83. This test was
administered in its original version to students with AD and in an
auditory version to students with DV (Rosas et al., 2022).

2.3.3 Digit Retention subtest of the WISC-V test

This test assesses short-term auditory memory and working
memory, among other cognitive skills. It has 3 subtests: in direct
digits, children are asked to repeat a sequence of numbers in the
same order in which they heard it. In sequenced digits, children
are asked to listen to a sequence of numbers and to say it in
increasing order. And in inverse digits, children are asked to
repeat a sequence of numbers after hearing it, but in reverse order.
A score of one is given for each correct answer and zero for each
error. The total score was made by calculating a composite score
of the three tasks. The Cronbach’s alpha of the original test is 0.89.
It was used for children with DV, and a linguistic adaptation was
made for LS-using children (Rosas and Pizarro, 2018).

The following instruments were used to assess the development of
reading precursors.

2.3.4 PEFCO phonological awareness assessment

An adaptation of 2 subtests of the Phonological Awareness
Assessment test (Varela and Barbieri, 2015) was used. Initial sound
identification and phonemic synthesis were assessed. Initial sound
identification is assessed by presenting a stimulus word and then
asking the child to identify which of two alternatives begins with the
same sound as the stimulus. Phonemic synthesis was assessed by
telling children all the sounds in a word and then asking them to
identify from two alternatives the word corresponding to the
synthesis of the above sounds. 1 point was awarded for each correct
answer and 0 points for errors. The original test has good reliability
indicators (Cronbach’s a=0.89).

2.3.5 Vocabulary breadth test

Vocabulary breadth was assessed with an adaptation of the
TEVI-R test (Echeverria et al., 2002). In this test, children are asked to
choose from four images the one that best represents a given word.
One point is awarded for a correct answer and 0 points for errors. It
was applied only to students with AD.

The following instrument was used for the assessment of initial
mathematical skills.
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2.3.6 MARKO-D assessment battery

This test was applied for the assessment of mathematical
precursors. In this test, children are asked questions related to various
mathematical skills. The questions are aimed at assessing different
levels of development. One point is awarded for correct answers, and
zero points for errors. The Cronbach’s alpha of the Chilean version of
the test is 0.95. The instrument has been adapted for both children
with both DV and AD (Ricken et al., 2011).

Finally, the following instrument was used to assess

emotional problems.

2.3.7 Child behaviour checklist 6-18

This test assesses the presence of emotional and behavioural
problems. It yields both a total score and a scale of internalising and
externalising problems. The original test has a Cronbach’s alpha of
0.74. This instrument was answered by parents and guardians of
children with AD and DV (Achenbach and Ruffle, 2000; Achenbach
and Rescorla, 2001).

2.4 Data analysis model

To assess differences between students attending special or
regular schools, Two-Way Mixed ANOVA was used considering one
between-subjects factor (special school or regular school) and one
within-subjects factor (Time 1, 2 and 3). For the analyses of each of
the tests by disability condition, the following assumptions were
tested: (1) outliers in any of the cells of the design, (2) residuals are
normally distributed in each cell of the design, (3) the variance of the
dependent variable is equal between the groups of the between-
subjects factor, (4) homogeneity of covariances, (5) the variance of
the between-group differences is equivalent. However, as reported in
the text, it was only considered problematic when there was more
than one test violation because, as explained by Hox (2020), the
assumptions of a test are derived from characteristics of the data in
the population, so in small samples deviations from these
characteristics are expected. Following his recommendations, the
Verbal Reasoning variable was transformed, resulting from violations
in assumptions 1, 2, and 3. Verbal Reasoning was transformed to a
three-valued ordinal variable, considering low, medium or high
performance on the test. In all cases, the main effect of time was
analysed to determine whether group progress was significant. The
main effect of the group was also analysed to determine the
differences between students attending special or regular schools,
with specific differences between times being reported only in the
case where the main effect of time is statistically significant. When
making pairwise comparisons, the Bonferroni method for multiple
comparisons was used. For this section of the analysis there are no
specific comparisons as there are only two groups. And finally the
interaction effect was analysed, to define whether differences between
groups could be observed over time, for which the epsilon correction
(e), specifically Greenhouse-Geisser, was applied when the
assumption of sphericity is violated, according to the Mauchly’s test.
The value of partial eta squared (i7?) is included as an indicator of
effect size. According to Cohen (1988), a value of > < 0.06 represents
alow effect, a value of 0.07 <#?><0.14 represents a medium effect size
and a value >0.14 is high.
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Data analyses were performed using the statistical package SPSS
(version 27), and all analyses were performed separately for the group
of blind and deaf students.

Due to the loss of sample data, missing values were imputed using
the Mice package in the statistical program R. This package completes
incomplete multivariate data using linked equations. The missing data
assignment is based on values observed in an individual’s data and
relationships observed in other participants’ data.

3 Results
3.1 Deaf students

According to the assumptions for the analysis, these are mostly
met for all variables except for Verbal Reasoning, as mentioned above.

Comparing the results we can see that there is a main effect of
time for vocabulary (F=19.12, p<0.001, #*=0.477), with a statistically
significant difference between T1 and T2 (M=-4.63, SE=0.67,
p<0.001, 95% Cls [—6.36, —2.90]) and, T1 and T3 (M=-5.77,
SE=1.24, p<0.001, 95% CIs [—8.99, —2.55]), Mathematics (F=18.51,
p<0.001, 7*=0.468), specifically between T1 and T2 (M=-3.45,
SE =1.01, p=0.008, 95% CIs [—6.08, —0.83], T1 and T3 (M=-6.91,
SE =121, p<0.001, 95% CIs [~10.05, —3.77]) and T2 and T3
(M=-3.46,SE=1.18, p=0.024, 95% CIs [-6.53, —0.38]), as well as for
externalising problems (F=6.82, p=0.016, n*=0.245), indicating fewer
problems at T3 than at T1 (only two assessments were made). This
indicates that across the different measurements there were significant
changes in these areas. This is to be expected, given the known effect
of schooling and time on these variables. It is striking that there was
no improvement in Verbal Reasoning (F=2.36, p=0.107, *=0.101),
Working Memory (F=2.52, p=0.093, n*=0.107) and Executive
Functions (F=2.33, p=0.110, 7=0.100).

When analysing the group effect, understood as the type of school
attended by deaf students, we only found a significant effect with
respect to Verbal Reasoning scores (F=4.72, p=0.041, *=0.184). This
main effect of group is present in favour of students attending
regular schools.

Finally, it is necessary to report that for none of the tests analysed
there was a statistically significant interaction.

Although most of the results do not show statistically significant
differences when analysing the differences between deaf students who
attend regular or special schools, it is important to note that this may
be due to the low number of participants in each group, which
decreases the power of the study. Therefore, it is relevant to observe
the trends in the results, as can be seen in Figure 1. In this, we can see
that, both in Vocabulary and in Mathematics and Executive Functions,
the performance of students in the special schools is superior to that
of those belonging to the ER, demonstrating a statistical trend in this
sense. As for Working Memory, the results at time 1 are in favour of
the students who attend the special schools, but this trend is reversed
at time 3, in which the students who attend the regular schools show
better performance, indicating a tendency towards interaction
between the type of school the student attends and time. Only in the
case of Verbal Reasoning, the performance of students who attend ER
is consistently higher than those who attend special schools. And in
the case of emotional and behavioural problems, special schools
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students show a lower presence of problems, both at the general level
and with respect to the scale of externalising and internalising problems.

3.2 Students with visual impairment

According to the assumptions for the analysis, these are mostly
met for all variables, which is tolerable for the analysis, as ANOVA is
a sufficiently robust test.

In the case of students with visual impairment, there is a main
effect of time for Phonological Awareness (F=4.19, p=0.027,
n*=0.134), specifically between T2 and T3 (M=-8.89, SE =0.341,
p=0.044, 95% Cls [—1.76, —0.02]), Mathematics (F=19.97, p<0.001,
7°=0.400), between T1 and T3 (M=—6.12, SE =0.98, p<0.000, 95%
Cls [-8.63, —3.61]) and T2 and T3 (M=—3.64, SE =0.98, p=0.003,
95% ClIs [—6.13, —1.15]), Verbal Reasoning (F=6.14, p=0.004,
7*=0.183), only between T1 and T3 (M=-4.02, SE =1.23, p=0.009,
95% CIs [-7.16, 5.70]), Working Memory (F=8.13, p<0.001,
7*=0.231), between T1 and T3 (M=-2.93, SE =061, p <0.000, 95%
CIs [—4.50, —1.36]), and Executive Functions (F=4.50, p=0.037,
7*=0.115), between T1 and T3 (M =-5.19, SE =1.94, p=0.038, 95%
CIs [~10.16, —0.23]).

On the other hand, a main effect of group, corresponding to the
type of school students attend, is observed exclusively in the case of
Mathematics (F=6.30, p<0.018, 7*=0.189), in which students
attending regular schools average 11.62 points higher in this test than
students attending special schools (SE=4.63).

The analysis between time and type of school attended by blind
students reveals that there are no statistically significant interactions
for any of the tests.

As in the case of deaf students, even though there are no significant
differences between the types of schools, there are certain trends that
are repeated between instruments: we can observe that in most cases
the performance of students with low vision who study in regular
schools is better than that of those who study in special schools,
although the former also present a greater number of emotional and
behavioural problems, both at a general level and with respect to
externalising and internalising problems (see Figure 2).

4 Discussion

The aim of this study was to evaluate possible differences between
students with disabilities, those attending special schools or regular
schools with School Integration Programme (PIE). To this end, the
cognitive, linguistic, mathematical and emotional performance of
blind and deaf students attending each of the aforementioned
educational systems was evaluated.

In the case of deaf students, only a significant effect of time can
be observed for instructional skills, indicating that, in the case of
Vocabulary and Mathematics, all students showed progress, regardless
of the group they were in. However, for most skills the results suggest
that the performance of the students attending special schools is
slightly superior to that of those attending regular schools. This result
replicates the result reported by Rosas et al. (2021) who report that the
results obtained by students attending special schools are superior to
those attending regular schools. Similarly, the difficulties that deaf
students face in the mainstream education system, including regular
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FIGURE 1
(A—H) Performance of deaf students. T1 =Time 1, T2 = Time 2, T3 =T3. Error bars 95%.
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FIGURE 2
(A—H) Performance of blind students. T1=Time 1, T2 = Time 2, T3 =T3. Error bars 95%.
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classrooms, and their negative impact on the learning of deaf students
have been described (Goldberg and Richburg, 2004; Moeller et al.,
2007). Furthermore, as has been discussed in previous studies, the
improved performance of deaf students can be explained by specially
adapted educational methods, and instruction in the students’ native
language, for sign language communication learners (Moeller et al.,
2007; Marschark et al., 2015; Nelson and Bruce, 2019).

Regarding the cognitive variables, only in the case of analogies did
we observe a significant effect of both time and group. This means
that, in addition to showing significant progress between time
measures, the students showed significant differences according to the
type of school they attend, with these differences being in favour of
the students attending regular schools. This effect could be explained
by the verbal nature of the task and the difficulty in adapting it to
ChSL. In this sense, it is important to mention that in the regular
schools, there was a greater presence of oralised students, and cochlear
implant users. For both Working Memory and Executive Function
assessment, no significant effects of time or group were observed.
Although at a descriptive level, it can be seen that while special schools
students show a greater increase in Working Memory performance,
special schools students show a sustained higher performance in
Executive Functions. As mentioned above, these results align with
those reported by Rosas et al. (2021), who showed a trend towards
better performance of students attending special schools compared to
integrated students, both those who communicate mainly through
ChSL and those who communicate mainly orally. Interestingly, these
differences are maintained over time and are not limited to a point in
the early learning process. However, this result should be taken with
caution, as this study reports the results of the first evaluation of this
longitudinal study, which makes it a related study.

Regarding the presence of emotional and behavioural problems,
a significant effect of time is only observed for externalising problems,
indicating that both groups reduced their externalising problems over
time. In none of the variables related to emotional and behavioural
problems are significant differences observed at the group level.
However, at the descriptive level we can see that the SE students show
a lower presence of internalising, externalising and global problems,
results similar to those reported in Rosas et al. (2021). In that article,
they reported that integrated students who communicate orally
preferentially show a tendency to present greater emotional problems
than their integrated peers who communicate through ChSL and, than
students attending EE. In turn, integrated students who communicate
preferentially through ChSL tend to present more emotional problems
than students attending EE. Similar results have been reported
internationally, where students’ well-being depends on the school they
attend and their preferred communication (Fellinger et al., 2009; Antia
etal., 2011).

In the case of blind children, it can be said that time affects all the
instructional and cognitive variables, which shows that, regardless of
the group, the students progress in their learning. Only in the case of
Mathematics can we observe a significant effect of the group, which
indicates that there are important differences throughout the entire
evaluation period between the members of both groups, these being
favourable to the students integrated in regular schools. This result
replicates that Rosas et al. (2021) presented, who showed that blind or
low vision students who attend regular schools perform better than
students who attend special schools. The results of this article show at
a descriptive level that, with respect to all the learning variables, blind
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students who attend regular schools perform better than those who
attend special schools, only in the case of Phonological Awareness is
a compensatory effect observed, where the initial differences disappear
in the last measure. The statistically significant differences, in
mathematics, in favour of students attending regular schools could
be an indicator of good teaching practices in the teaching of
mathematics to blind students attending regular schools. However, it
is not entirely excluded that, in the case of blind children, there is a
process of self-selection, causing children with greater cognitive
development to attend regular schools more frequently than those
with more diminished development. Previous studies have shown that
deaf students show mathematical difficulties, most likely due to the
teaching format and the lack of tools for adequate instruction (Gulley
etal,, 2017; Healy and Fernandes, 2020).

In the case of Executive Functions, although students attending
regular schools start with a lower performance than students attending
special schools, their more pronounced progress makes them finish
with an advantage over their peers. The results reported in Rosas et al.
(2021) showed that blind students attending regular schools
performed better on all assessments. This replicates the results
presented here, as these are the measurements corresponding to the
first assessment time of the first study. It is interesting, then, to know
the development of these skills in the two educational contexts, which
show a greater increase in the performance of students attending RE
compared to students attending special schools.

Regarding the presence of emotional and behavioural problems,
no significant changes are observed in the period between the
evaluations for any of the groups. However, it is important to highlight
that, although the differences are not significant between the groups,
in this case the advantage is for the students attending regular schools,
who present a lower presence of emotional and behavioural problems,
although they present a slight tendency to increase problems at an
internalising and general level. This has an impact on closing the
initial gap between students attending regular and special schools,
where the differences are significant on the former measure and
non-significant on the latter. Similarly, the study by Rosas et al. (2021)
shows an advantage for students attending special schools, who
present fewer problems than their peers attending regular schools.
Likewise, other studies have shown the difficulties presented by the
inclusive education system for blind students, and its impact on
socioemotional well-being (De Verdier, 2016; Santa Cruz et al., 2021).

In the case of students with disabilities, it is very common to find
studies conducted with small samples, which directly impacts the
possibility of obtaining statistically significant results. Consequently,
if these results are statistically significant, they are only found when
the difference is very large or, in statistical terms, the effect size is very
large (Cohen, 1988). Thus, the results in this study are especially
noteworthy, particularly regarding the effect of time on the variables
of Vocabulary, Mathematics and Total Socioemotional and
Behavioural, in the case of deaf students. Similarly, the differences
found in Phonological Awareness, Mathematics, Verbal Reasoning,
Working Memory and Executive Functions, in the case of blind pupils,
are noteworthy. In addition, along the same lines, we should highlight
the effect of the type of school in the case of Verbal Reasoning for deaf
students and Mathematics for blind students.

When analysing the results of studies with small samples, especially
when they are exploratory, Hox (2020) recommends considering an
alpha level of around 1.0, instead of the usually used 0.05, assuming the
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greater possibility of committing a type I error. If we review our results
under this criterion, we can observe that there are differences between
students with DA in the performance of the Vocabulary test, being
higher for students attending special schools (F=4.05, p=0.057,
77=0.162). In the case of blind students, students who attend regular
schools present a greater number of internalising problems (F=2.81,
p=0.105, =0.094). Likewise, for blind students there is an interaction
effect for the Working Memory test (F=2.39, p=0.101, #°=0.081),
resulting in both groups starting with the same score at T1, clearly
distinguishing a faster progress for those who attend regular schools.

4.1 Conclusion

This article is an important resource to assist in the understanding
of the learning process of students with SEN, in particular deaf and
blind, in the context of regular schools with PIE and special schools.
The results presented show that, at the level of instructional
performance, in the case of deaf students, attendance at special schools
leads to better results, while the opposite is true for blind students.

In the case of cognitive assessments, the results of these study are
less consistent. While blind students attending regular schools
maintain superior performance in the different tests, deaf students
show differences between the assessments. In the case of Verbal
Reasoning and Working Memory, the overall performance or increase
in performance is higher in students who attend regular schools, while
Executive Functions are more developed in students with special
schools. This could be related to the level of linguistic intervention that
the different tests required for their execution.

And finally, at the Socio-Emotional and Behavioural level, the
results indicatedthat, both for deaf and blind students, there is a lower
presence of problems in the group of students attending regular
schools. However, it is important to note that, in many cases, the
differences are not significant and decrease over time for both blind
and deaf students.

Although the results of these study are inconclusive, this article
shows that students’ performance depends both on the disability they
have and the educational system they attend. These differences may
be due to the educational tools that teachers have when educating
students with diverse needs.

What the results of the present study show quite conclusively,
however, is that inclusion at all events must be critically evaluated with
regard to individual characteristics and the particular conditions of
certain groups of students.

4.2 Limitations

The present study is a great contribution to the understanding of the
development of academic skills in deaf and blind students integrated in
regular schools, in comparison with students attending special schools.
However, the sample is still too small to obtain generalisable conclusions.
In addition and considering the importance of language in the
development of reading skills, mathematics and executive functions, for
future studies, it is important to consider the age of language acquisition
and oral expression or through ChSL. Additionally, considering different
approaches to inclusive education in this kind of studies, would also
improve the chances for generalisation of the results.

Frontiers in Education

10.3389/feduc.2023.1227178

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Scientific Ethical
Committee of Social Sciences, Arts and Humanities of the Pontifical
Catholic University of Chile. The studies were conducted in
accordance with the local legislation and institutional requirements.
Written informed consent for participation in this study was provided
by the participants’ legal guardians/next of kin. Written informed
consent was obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

Author contributions

RR and VE: conceptualization, writing-review and editing. CS-C,
VE, and CM: methodology. CM, VE, and RR: validation. CS-C and
CM: formal analysis, resources, and project administration. CS-C,
RR, and VE: investigation. CS-C, and CM: resources. VE and CS-C:
data curation. RR, VE, CS-C, and CM: writing-original draft
preparation. CM: visualization. RR: supervision and funding
acquisition. All authors contributed to the article and approved the
submitted version.

Funding

This research was funded by ANID PIA CIE160007.

Acknowledgments

We would like to thank Bernardita Ovalle for her great help in
proofreading and referencing.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/feduc.2023.1227178
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Rosas et al.

References

Achenbach, T. M., and Rescorla, L. A. (2001) Manual for the ASEBA school-age forms
& profiles. Burlington: University of Vermont, Research Center for Children, Youth, &
Families.

Achenbach, T. M., and Ruffle, T. M. (2000). The child behavior checklist and related
forms for assessing behavioral/emotional problems and competencies. Pediatr. Rev. 21,
265-271. doi: 10.1542/pir.21-8-265

Alabdulkader, B., and Leat, S. J. (2010). Reading in children with low vision. J. Opt. 3,
68-73. doi: 10.1016/s1888-4296(10)70010-8

Amalric, M., Denghien, I., and Dehaene, S. (2018). On the role of visual experience
in mathematical development: evidence from blind mathematicians. Dev. Cogn.
Neurosci. 30, 314-323. doi: 10.1016/j.dcn.2017.09.007

Antia, S. D., Jones, P, Luckner, J., Kreimeyer, K. H., and Reed, S. (2011). Social
outcomes of students who are deaf and hard of hearing in general education classrooms.
Except. Child. 77, 489-504. doi: 10.1177/001440291107700407

Archbold, S., Athalye, S., Mulla, I., Harrigan, S., Wolters-Leermakers, N., Isarin, J.,
etal. (2015). Cochlear implantation in children with complex needs: the perceptions of
professionals at cochlear implant centres. Cochlear Implants Int. 16, 303-311. doi:
10.1179/1754762815Y.0000000012

Bathelt, J., de Haan, M., Salt, A., and Dale, N. J. (2018). Executive abilities in children
with congenital visual impairment in mid-childhood. Child Neuropsychol. 24, 184-202.
doi: 10.1080/09297049.2016.1240158

Biermann, J., and Powell, J. J. W. (2014). Institutional dimensions of inclusive
schooling: comparing the challenge of the UN convention on the rights of persons with
disabilities in Germany, Iceland and Sweden. Z. Erzieh. 17, 679-700. doi: 10.1007/
s11618-014-0588-0

Biermann, J., and Powell, J. J. W. (2016). “From exclusion and segregation to inclusion?
Dis/ability-based inequalities in the education systems of Germany and Nigeria” in
Education systems and inequalities: International comparisons, 207-230.

Blackorby, J., and Knokey, A. M. (2006) A national profile of students with hearing
impairments in elementary and middle school: a special topic report from the special
education elementary longitudinal study. Menlo Park, CA.

Botting, N., Jones, N., Marshall, C., Denmark, T., and Atkinson, J. (2017). Nonverbal
executive function is mediated by language: a study of deaf and hearing children. Child
Dev. 88, 1689-1700. doi: 10.1111/cdev.12659

Celeste, M., and Grum, D. K. (2010). Social integration of children with visual
impairment: a developmental model. Elemen. Educ. Online 9, 11-22.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. 2nd edn.
Hillsdale, NJ: Erlbaum.

Contreras, D., Brante, M., Espinoza, S., and Zuiiga, I. (2020). The effect of the
integration of students with special educational needs: evidence from Chile. Int. J. Educ.
Dev. 74:102163. doi: 10.1016/j.ijedudev.2020.102163

Dalgaard, N. T., Bondebjerg, A., Viinholt, B. C. A., and Filges, T. (2022). The effects of
inclusion on academic achievement, socioemotional development and wellbeing of
children with special educational needs. Campbell Syst. Rev. 18:e1291. doi: 10.1002/
cl2.1291

Daneri, M. P, and Blair, C. (2017). Bidirectional relations between executive function
and expressive vocabulary in kindergarten and first grade. Estud. Psicol. 38, 424-450.
doi: 10.1080/02109395.2017.1295577

Davidson, M. C., Amso, D., Anderson, L. C., and Diamond, A. (2006). Development
of cognitive control and executive functions from 4 to 13 years: evidence from
manipulations of memory, inhibition, and task switching. Neuropsychologia 44,
2037-2078. doi: 10.1016/j.neuropsychologia.2006.02.006

De Verdier, K. (2016). Inclusion in and out of the classroom: a longitudinal study of
students with visual impairments in inclusive education. Br. J. Vis. Impair. 34, 130-140.
doi: 10.1177/0264619615625428

Diamond, A., Barnett, W. S., Thomas, J., and Munro, S. (2007). The early years:
preschool program improves cognitive control. Science 318, 1387-1388. doi: 10.1126/
science.1151148

Douglas, G., Mclinden, M., Ellis, L., Hewett, R., Hodges, L., Terlektsi, E., et al. (2019).
A rapid evidence assessment of the effectiveness of educational interventions to support
children and young people with vision impairment. Available at: http://pure-oai.bham.
ac.uk/ws/portalfiles/portal/84195255/Douglas_et_al_A_Rapid_Evidence_Assessment_
of_the_effectiveness_of_educational_interventions_to_support_children_and_young
people_with_vision_impairment_2019.pdf (Accessed November 20, 2023).

Dyck, M. J., Farrugia, C., Shochet, I. M., and Holmes-Brown, M. (2004). Emotion
recognition/understanding ability in hearing or vision-impaired children: do sounds,
sights, or words make the difference? J. Child Psychol. Psychiatry Allied Discip. 45,
789-800. doi: 10.1111/j.1469-7610.2004.00272.x

Echeverria, M., Herrera, M., and Herrera, J. (2002). Test de Vocabulario de Imdgenes
Revisado (TEVI-R). Concepcion: Editorial Universidad de Concepcion.

Escudero, J. C. (2023). Educagao Especial no Chile: do seu préprio sistema ao
integrado. Cadernos De Histéria Da Educagao, 22(Continua). e174. doi: 10.14393/
che-v22-2023-174

Frontiers in Education

11

10.3389/feduc.2023.1227178

Fellinger, J., Holzinger, D., Beitel, C., Laucht, M., and Goldberg, D. P. (2009). The
impact of language skills on mental health in teenagers with hearing impairments. Acta
Psychiatr. Scand. 120, 153-159. doi: 10.1111/j.1600-0447.2009.01350.x

Goldberg, L. R., and Richburg, C. M. (2004). Minimal hearing impairment: major
myths with more than minimal implications. Commun. Disord. Q. 25, 152-160. doi:
10.1177/1525740104040250030601

Greenaway, R., Pring, L., Schepers, A., Isaacs, D. P, and Dale, N. J. (2017).
Neuropsychological presentation and adaptive skills in high-functioning adolescents
with visual impairment: a preliminary investigation. Appl. Neuropsychol. Child 6,
145-157. doi: 10.1080/21622965.2015.1129608

Gulley, A. P, Smith, L. A, Price, J. A., Prickett, L. C., and Ragland, M. E. (2017).
Process-driven math: an auditory method of mathematics instruction and assessment
for students who are blind or have low vision. J. Vis. Impairment Blind. 111, 465-471.
doi: 10.1177/0145482x1711100507

Hall, M. L., Eigsti, I.-M., Bortfeld, H., and Lillo-Martin, D. (2017). Auditory
deprivation does not impair executive function, but language deprivation might:
evidence from a parent-report measure in deaf native signing children. J. Deaf. Stud.
Deaf. Educ. 22, 9-21. doi: 10.1093/deafed/enw054

Healy, L., and Fernandes, A. (2020). “Blind students, special needs, and mathematics
learning” in Encyclopedia of mathematics education. ed. S. Lerman (Switzerland:
Springer), 61-63.

Hehir, T, Grindal, T., Freeman, B., Lamoreau, R., Borquaye, Y., and Burke, S. (2016).
A summary of the evidence on inclusive education. Massachusetts, USA: Alana Institute,
1-34.

Heyl, V., and Hintermair, M. (2015). Executive function and behavioral problems in
students with visual impairments at mainstream and special schools. J. Vis. Impairment
Blind. 109, 251-263. doi: 10.1177/0145482x1510900402

Hox, J. (2020). “Important yet unheeded: some small sample issues that are often
overlooked” in Small sample size solutions a guide for applied researchers and
practitioners. eds. R. van de Schoot and M. Mio¢evic (New York: Routledge).

Lindsay, G. (2007). Educational psychology and the effectiveness of inclusive
education/mainstreaming. Br. J. Educ. Psychol. 77, 1-24. doi: 10.1348/000709906X156881

Loreman, T., Forlin, C., and Sharma, U. (2014). “Measuring indicators of inclusive
education: a systematic review of the literature” in Measuring inclusive education
(international perspectives on inclusive education, vol. 3). ed. E. Chris Forlin (Bingley:
Emerald Group Publishing Limited), 165-187.

Marschark, M., Shaver, D. M., Nagel, K. M., and Newman, L. A. (2015). Predicting the
academic achievement of deaf and hard-of-hearing students from individual, household,
communication, and educational factors. Except. Child. 81, 350-369. doi:
10.1177/0014402914563700

Ministry of Education of Chile (2009a). Decreto 170. Fija normas para determinar los
alumenos con necesidades educativas especiales que serdn beneficiarios de subvenciones
para Educacion Especial.

Ministry of Education of Chile (2009b). Ley 20.370. Establishes the general education
law. Chile: Diario Oficial de la Republica de Chile.

Ministry of Eduction (2010/2020). Self made. MINEDUC, Ministry of Eduction. Chile.
Available at: https://datosabiertos.mineduc.cl/resumen-de-matricula-por-establecimiento-
educacional/ (Accessed November 21, 2023).

Mitchell, R. E., and Karchmer, M. A. (2012). The Oxford handbook of deaf studies,
language, and education. Oxford: Oxford University Press.

Moeller, M. P, Tomblin, J. B., Yoshinaga-Itano, C., Connor, C. M, and Jerger, S. (2007).
Current state of knowledge: Language and literacy of children with hearing impairment.

Morris, M., and Smith, P. (2008). Educational provision for blind and partially sighted
children and young people in England: 2007.

Nelson, C., and Bruce, S. M. (2019). Children who are deaf/hard of hearing with
disabilities: Paths to language and literacy. Educ. Sci. 9:134. doi: 10.3390/educsci9020134

Noorian, M., Azud Maleki, S., and Abolhassani, M. (2013). Comparing of
mathematical students of deaf and normal types. Int. Res. J. Appl. Basic Sci. 367-370.

Palacios, R., Larrazabal, S., and Berwart, R. (2020). Educational policies and
professional identities: the case of Chilean special educational needs (SEN) teachers
under new regulations for SEN student inclusion in mainstream schools. Ethnogr. Educ.
15, 479-492. doi: 10.1080/17457823.2019.1700385

Peetsma, T., Vergeer, M., Roeleveld, J., and Karsten, S. (2001). Inclusion in education:
comparing pupils' development in special and regular education. Educ. Rev. 53, 125-135.
doi: 10.1080/00131910120055552

Pocock, T., and Miyahara, M. (2018). Inclusion of students with disability in physical
education: a qualitative meta-analysis. Int. J. Incl. Educ. 22, 751-766. doi: 10.1080/1360
3116.2017.1412508

Powers, S. (2003). Influences of student and family factors on academic outcomes of
mainstream secondary school deaf students. J. Deaf. Stud. Deaf. Educ. 8, 57-78. doi:
10.1093/deafed/8.1.57

Ricken, G., Fritz, A., and Balzer, L. (2011). MARKO-D: Mathematik und Rechnen-Test
zur Erfassung von Konzepten im Vorschulalter Hogrefe.

frontiersin.org


https://doi.org/10.3389/feduc.2023.1227178
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.1542/pir.21-8-265
https://doi.org/10.1016/s1888-4296(10)70010-8
https://doi.org/10.1016/j.dcn.2017.09.007
https://doi.org/10.1177/001440291107700407
https://doi.org/10.1179/1754762815Y.0000000012
https://doi.org/10.1080/09297049.2016.1240158
https://doi.org/10.1007/s11618-014-0588-0
https://doi.org/10.1007/s11618-014-0588-0
https://doi.org/10.1111/cdev.12659
https://doi.org/10.1016/j.ijedudev.2020.102163
https://doi.org/10.1002/cl2.1291
https://doi.org/10.1002/cl2.1291
https://doi.org/10.1080/02109395.2017.1295577
https://doi.org/10.1016/j.neuropsychologia.2006.02.006
https://doi.org/10.1177/0264619615625428
https://doi.org/10.1126/science.1151148
https://doi.org/10.1126/science.1151148
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195255/Douglas_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_vision_impairment_2019.pdf
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195255/Douglas_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_vision_impairment_2019.pdf
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195255/Douglas_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_vision_impairment_2019.pdf
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195255/Douglas_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_vision_impairment_2019.pdf
https://doi.org/10.1111/j.1469-7610.2004.00272.x
https://doi.org/10.14393/che-v22-2023-174
https://doi.org/10.14393/che-v22-2023-174
https://doi.org/10.1111/j.1600-0447.2009.01350.x
https://doi.org/10.1177/1525740104040250030601
https://doi.org/10.1080/21622965.2015.1129608
https://doi.org/10.1177/0145482x1711100507
https://doi.org/10.1093/deafed/enw054
https://doi.org/10.1177/0145482x1510900402
https://doi.org/10.1348/000709906X156881
https://doi.org/10.1177/0014402914563700
https://datosabiertos.mineduc.cl/resumen-de-matricula-por-establecimiento-educacional/
https://datosabiertos.mineduc.cl/resumen-de-matricula-por-establecimiento-educacional/
https://doi.org/10.3390/educsci9020134
https://doi.org/10.1080/17457823.2019.1700385
https://doi.org/10.1080/00131910120055552
https://doi.org/10.1080/13603116.2017.1412508
https://doi.org/10.1080/13603116.2017.1412508
https://doi.org/10.1093/deafed/8.1.57

Rosas et al.

Rosas, R., Espinoza, V., Hohlberg, E., and Infante, S. (2021). ;Es Siempre Exitosa la
Inclusién Educativa? Comparative results of the regular and special system. Latin Am.
J. Inclus. Educ. 15, 55-73. doi: 10.4067/s0718-73782021000100055

Rosas, R., Espinoza, V., Martinez, C., and Santa-Cruz, C. (2022). Playful testing of
executive functions with yellow-red: tablet-based battery for children between 6 and 11.
J. Intellig. 10:125. doi: 10.3390/jintelligence10040125

Rosas, R., and Pizarro, M. (2018). WISC-V. Manual de Administracion y Correccion.
CEDETi-UC.

Rosas, R., Staig, J., and Lazcano, G. (2018). “Invisibilizar las diferencia: El desafio que nos
falta para tener una educacién verdaderamente inclusiva en Chile” in Ideas en Educacién II.
Definiciones en tiempos de cambio. ed. 1. Sanchez (Santiago de Chile: Ediciones UC), 685-708.

Rosas, R, Staig, J., Lazcano, G., Palacios, R., Espinoza, V., Aro, M., et al. (2019). ;Qué
Podemos Aprender de los Sistemas Educativos de Chile, Espafa y Finlandia en el Marco
de la Declaracién de Salamanca/what can we learn from educational Systems of Chile,
Spain and Finland in the framework of Salamanca statement? Rev. Latinoam. Educ.
Inclus. 13, 57-74. doi: 10.4067/S0718-73782019000200057

Ruijs, N. M., and Peetsma, T. T. D. (2009). Effects of inclusion on students with and
without special educational needs reviewed. Educ. Res. Rev. 4, 67-79. doi: 10.1016/j.
edurev.2009.02.002

Santa Cruz, C., Espinoza, V., and Hohlberg, E. (2021). Problemas Socioemocionales
en Nifos con Discapacidad Auditiva, Discapacidad Visual y Desarrollo Tipico. Rev.
Latinoam. Educ. Inclus. 15, 95-116. doi: 10.4067/s0718-73782021000100095

Santa-Cruz, C., and Rosas, R. (2017). Mapping of Executive Functions/Cartografia de
las Funciones Ejecutivas. Estud. Psicol. 38, 284-310. doi: 10.1080/02109395.2017.1311459

Santa-Cruz, C., and Rosas, R. (2020). “;Igualar o diferenciar? ;Qué es lo justo cuando
hablamos de discapacidad y educacion?” in Justicia Educacional. Desafios para las Ideas,
las Instituciones y las Prdcticas en la Educacion Chilena. ed. C. Moyano (Santiago de
Chile: Ediciones Universidad Alberto Hurtado)

Savaiano, M. E., Compton, D. L., and Hatton, D. D. (2014). “Reading comprehension
for braille readers: An empirical framework for research” in International review of

Frontiers in Education

12

10.3389/feduc.2023.1227178

research in developmental disabilities. 1st ed. ed. D. H. Deborah (Massachusetts, USA:
Academic Press).

Shelton, B. E., and Parlin, M. A. (2016). Teaching math to deaf/hard-of-hearing
(DHH) children using mobile games: outcomes with student and teacher Perspectives.
Int. J. Mobile Blend. Learn. 8, 1-17. doi: 10.4018/IJMBL.2016010101

Stanfa, K., and Johnson, N. (2015). Improving braille Reading fluency: the bridge to
comprehension. J. Blind. Innov. Res. 5, 1-6. doi: 10.5241/5-83

Steinman, B. A., LeJeune, B. J., and Kimbrough, B. T. (2006). Developmental stages of
reading processes in children who are blind and sighted. J. Vis. Impairment Blind. 100,
36-46. doi: 10.1177/0145482x0610000106

Tadi¢, V., Pring, L., and Dale, N. (2010). Are language and social communication
intact in children with congenital visual impairment at school age? J. Child Psychol.
Psychiatry Allied Discip. 51, 696-705. doi: 10.1111/j.1469-7610.2009.02200.x

Terlektsi, E., Wootten, A., Douglas, G., Ellis, L., Hewett, R., Hodges, E., et al. (2019).
A rapid evidence assessment of the effectiveness of educational interventions to support
children and young people with hearing impairment (Vol. 40). Available at: http://pure-
oai.bham.ac.uk/ws/portalfiles/portal/84195120/Terlektsi_et_al_A_Rapid_Evidence_
Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_
and_young_people_with_hearing_impairment_2019.pdf

Tomblin, J. B., Oleson, J., Ambrose, S. E., Walker, E. A., McCreery, R. W,, and
Moeller, M. P. (2020). Aided hearing moderates the academic outcomes of children with
mild to severe hearing loss. Ear Hear. 41, 775-789. doi: 10.1097/AUD.0000000000
0000000823.Aided

UNESCO (1994). Salamanca statement and framework for action, world conference
on special needs education: access and quality.

Varela, V., and Barbieri, De (2015) PECFO. Phonological awareness evaluation test.
Santiago: Ediciones Pontificia Universidad Catélica.

Warnock, M., and Norwich, B. (2010). Special educational needs: A new look. London,
UK: Bloomsbury Publishing.

frontiersin.org


https://doi.org/10.3389/feduc.2023.1227178
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.4067/s0718-73782021000100055
https://doi.org/10.3390/jintelligence10040125
https://doi.org/10.4067/S0718-73782019000200057
https://doi.org/10.1016/j.edurev.2009.02.002
https://doi.org/10.1016/j.edurev.2009.02.002
https://doi.org/10.4067/s0718-73782021000100095
https://doi.org/10.1080/02109395.2017.1311459
https://doi.org/10.4018/IJMBL.2016010101
https://doi.org/10.5241/5-83
https://doi.org/10.1177/0145482x0610000106
https://doi.org/10.1111/j.1469-7610.2009.02200.x
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195120/Terlektsi_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_hearing_impairment_2019.pdf
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195120/Terlektsi_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_hearing_impairment_2019.pdf
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195120/Terlektsi_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_hearing_impairment_2019.pdf
http://pure-oai.bham.ac.uk/ws/portalfiles/portal/84195120/Terlektsi_et_al_A_Rapid_Evidence_Assessment_of_the_effectiveness_of_educational_interventions_to_support_children_and_young_people_with_hearing_impairment_2019.pdf
https://doi.org/10.1097/AUD.00000000000000000823.Aided
https://doi.org/10.1097/AUD.00000000000000000823.Aided

	The paradoxes of inclusion: cognitive and socio-emotional developmental trajectories of deaf and blind primary education students in mainstream and special schools
	1 Introduction
	1.1 Deaf students
	1.2 Visually impaired students

	2 Materials and method
	2.1 Sample
	2.1.1 Deaf students
	2.1.2 Students with visual impairment
	2.2 Procedure
	2.3 Instruments
	2.3.1 Analogies subtest of the WISC-V test
	2.3.2 Cat-Dog subtest of the Yellow Red executive functions assessment battery
	2.3.3 Digit Retention subtest of the WISC-V test
	2.3.4 PEFCO phonological awareness assessment
	2.3.5 Vocabulary breadth test
	2.3.6 MARKO-D assessment battery
	2.3.7 Child behaviour checklist 6–18
	2.4 Data analysis model

	3 Results
	3.1 Deaf students
	3.2 Students with visual impairment

	4 Discussion
	4.1 Conclusion
	4.2 Limitations

	Data availability statement
	Ethics statement
	Author contributions

	References

