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Abstract  The Italian school inclusion and integration process still involve considerable troubles and difficulties: 
“integration is not at issue, yet it is often unsatisfactory” [1]. Junior high school and high school students with 
intellectual disability tend to take little part in the learning process or, even worse, to remain in a situation of 
separation most of the time [2]. This two-group experimental study focused on six classes from a vocational high 
school. The assumption was that a learning environment expressly designed [3] to encourage analogical tools, 
processes and languages can effectively help all students – not only students with intellectual disability - to learn and 
to relate better. The “ecological approach” [4], started from a rearrangement of the traditional classroom, which was 
divided into different learning environments, specifically designed for static, movement, materials and new 
technologies. The setting of the students’ tables and of the teacher’s desk - which is no longer an “active mediator” 
in high school [5] - was rearranged in order to allow all students to play an active part in the learning experience. 
Throughout a few weeks, the new learning environment based on the “capability approach” [6] made it possible to 
set [7] the specific analogical languages of that student with intellectual disability – such as images, pictures, charts, 
cards, drawings, videos, concept maps – allowing the whole class to experience a laboratory learning training. 
Cognitive tests proved that the experimental classes managed to develop better learning processes in specific 
cognitive domains. Furthermore, the socio-metric test results, which were recorded in a few socio-grams, showed an 
increase in popularity and involvement of the students with intellectual disability. 
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1. Introduction 
The data of the year 2013/2014, show us that the 

students with disabilities - 222 917 of all school levels - in 
Italy, grew by 3.2% over the previous school year and the 
66.7% of them have a level of "intellectual disability" [8]. 

The broad meaning of "intellectual disability" used here, 
it is related to all the forms of mental deficiency, mild or 
severe, developed before 18th years [9]. 

According to the Atlas project of the WHO, in the 
world different terms are being used to refer to the same 
condition of intellectual disabilities: “mental retardation” 
(76%), “intellectual disability” (58.6%), “mental 
disability” (39.7%) and “learning disabilities” (39%) [10]. 

Mental retardation is a serious mind-altering that occurs 
as a global psychiatric syndrome: the development of 
these individuals is characterized by being slower than the 
typical one and with defective development of the 
abstractive functions, of the knowledge and adaptation [9]. 

The thought remains highly dependent on the 
experience and representation of it, perceptions can not be 
generalized, the language is poor and stereotyped [11].  

Since the year 2005, the section of psychiatry of mental 
retardation of the World Psychiatric Association (WPA) 
and the European Association for Mental Health in 
Intellectual Disability (EAMH-ID) have adopted the term 
"intellectual disability" [12]. 

However, the term mental retardation is still prevalent 
in the clinical and administrative contexts, instead the 
term intellectual disability is more used in the community 
contexts [12]. 

The underlying conditions that cause the intellectual 
disability are universal, but the resulting conditions of 
these people depend on particular social contexts [13]. 

In Italy, according to the recent definition of the 
International Classification of Functioning, Disability and 
Health (ICF) [13], the intellectual disability is seen as the 
result of a complex system of biopsychosocial factors: the 
physical conditions, the functions and structures of the 
body, the contextual and environmental factors, the 
participation.  

All these factors can interact with each other in a 
positive or negative way on the school inclusion [9]. 

In particular, the environmental and contextual factors 
of the ICF are considered critical to increase the activity 
and participation of these school students too.  
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In this paper are presented the results of an 
experimental research, in which some students of a 
secondary school with intellectual disability have taken 
part with their classmates, in the same suitable learning 
environment [3]. 

In order to satisfy the Special Educational Needs, all the 
students shared some tasks in an analogical learning 
laboratory. 

2. School Inclusion as Environmental 
Approach 

The “Italian approach to disability” [15] is 
characterized by a growing active participation of the 
students with intellectual disability in the mainstream 
classes, so that the inclusive approach evolved from 
assimilation to integration and, in these last years, to 
inclusion [16]. As Ianes supports [1], integration is not at 
issue, yet it is often unsatisfactory: “in spite of the Italian 
innovative legislations on school inclusion, integration 
still has problems in the practical experiences” [17].  

The inclusion process is founded on the mutual support 
among all the students, on the active participation of the 
student with disabilities [18] and on giving equal 
opportunities [19] in the same learning context [20]. 

In order to construct an inclusive environment [21] the 
common and the special needs should be considered 
together to realize a “special normality” [22]. 

Indeed, contextual and environmental factors of the ICF 
paradigm [14] are so important to influence learning and 
relationship qualities of all students and also to reduce, or 
amplify, the handicap of the students with disabilities [23]. 

Recent researches [2,24] point out as the percentage of 
the students with disabilities that study in common 
situations, decreases as the students grow. In particular, 
secondary school students often learn in separated 
contexts, in classrooms far from their classmates. 

Moreover, according to Zigler, intellectual disability is 
the product of genetic and environmental factors [25], so 
it is important to modify the environmental elements to try 
to reduce their learning difficulties. 

The students with intellectual disabilities make use of a 
concrete thought, they need to learn by perceptive 
elements [26] and they often encounter resistances in the 
verbal language, in the lecture skills and in the lexical and 
phonological development [27,28].  

A learning environment should promote the process of 
the abstraction and comprehension of the reality through 
the construction of analogical [29] behavior, objects and 
performances in a common learning situation. 

3. Materials and Methods 
The classes, chosen for the experimental research, 

belong to a high school in the northern Italy. 
Four students with intellectual disability and their own 

classmates formed the experimental group (N = 61).  
The same number of students with and without 

disabilities formed the control group. 
The Special Educational Needs of the students with 

intellectual disability of the experimental group, the 
learning environment, the classmates mediation and the 

tools, have been planned as a single pedagogical 
configuration. [30] Here the analogical laboratory has 
been placed [7] in an ecological modality [4]. 

Instead, the students of the control group went on with 
the usual setting didactics and ways of learning of the 
class. 

The research wants to verify if a training laboratory 
with analogical languages in a common framework 
improves the learning and the sociality of the students 
with intellectual disabilities and of the whole class. 

In particular we expected that: 
•  the students with intellectual disabilities improve 

their processes of comprehension, for the reading 
literacy, knowing and applying, for the mathematical 
and science literacy. 

•  the students without intellectual disabilities improve 
their processes of: explaining, for the reading literacy, 
reproducing and connecting, for the mathematic 
literacy, providing scientific explanation to 
phenomena, for the science literacy. 

•  the students with intellectual disabilities improve 
their level of popularity, and the general level of their 
classmates increase too.  

The cognitive processes were chosen on the basis of 
educational needs of all the students and they are 
evaluated with their school teachers. 

The students of both groups answered two set-tests: a 
pre-test before the experimental training and a post-test. 

The items of these tests were chosen with the same 
difficulty and in order to misure the same processes.  

The set-test of the students without disabilities was 
composed by some items of the released compendium 
"OECD-PISA" - Programme for International Student 
Assessment [31].  

PISA provides that the adopted assessment tools are 
valid internationally, have solid methodological basis, 
give due emphasis to the effectiveness of educational 
action. The tests are designed to assess to what extent 
students can apply their knowledge to real-life situations 
and be equipped for full participation in society [32]. 

For this research the tests were chosen from all the 
three literacies: the reading literacy, the mathematics 
literacy and the science literacy, divided in Continuous 
and Non-Continuous format. 

The cognitive processes investigated by the items for 
the students whithout disabilities are: explaining, for 
reading literacy, reproducing and connecting, for the 
mathematic literacy, providing scientific explanation to 
phenomena, for the science literacy. 

The set-test of students with intellectual disabilities was 
appropriately tailored on their specific cognitive level. 

Some released practices of TIMMS 2007 Assessment 
Frameworks- "Trends in International Mathematics and 
Science Study" by the International Association for the 
Evaluation of Educational Assessment (IEA) [33] - were 
used to investigate the mathematical and science literacy.  

The TIMSS Assessment Frameworks 2007 [34], were 
developed through an international consensus-building 
process involving input from experts in education, 
mathematics, science, and measurement. 

Some standardized "MT" tests [35,36] of the 
Psychological research group of Padua were used to 
investigate the reading comprehension.  
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The cognitive processes investigated by the items for 
these students are: comprehension for the reading literacy, 
knowing and applying for the mathematical and science 
literacy. Also for these students, all the tests were divided 
in Continuous and Non-Continuous format. 

In order to investigate the social domain, all the 
students answered to the question: "Who would you like 
as your classmate?". Each student expressed four 
preferences; the results are recorded also in a few socio-
grams. 

4. Towards a New Ecological Class 

4.1. The New Learning Environment 
Concurring with Vayer and Duval [4], the 

environmental design of an ecological class is the 
planning of all the material data that subsequently create 
the condition for the relationships into the classroom.  

First of all, the environmental design is the first 
practical action [25] defining the different kind of spaces 
where to allocate the different material data of the 
analogical laboratory.  

The construction of the new ecological class involved 
the following steps: 

a) design of functional places; 
b) design of the movements; 
c) design of material data. 

a) Design of functional places. In this step, some sub-
areas were identified to allocate the most relevant 
functions for the fulfilment of the laboratory. These 
functional areas must be easily identifiable, well 
characterized, and so much distinguishable to be 
considered functional places by all students. 

The students with intellectual disability (I.D. in Figure 1) 
require an environment that does not have to be random 
but ordered and structured [25] and, according with the 
capability approach [6], these students can easily combine 
their internal resources with those they find in the 
environment. 

The space of the class has been divided here in two 
functional places: the analogic area (A in Figure 1) and 
the work group area (B in Figure 1). The analogic space is 
the core of the new class, it has an inverted T form and it 
is divided in others two sub-areas: the materials’ space 
and the new technologies’ space (A1 and A2 in Figure 1). 

The two functional places, due to their agentive 
property [37], were the first "mediator" [5] helpful for the 
students. 
b) Design of movements. In the secondary school, the 
movement of the students is rarely taken into account as an 
element of the learning. The solution here adopted 
proposes to divide the space of the new class into two 
components of the movement: the space of movements and 
the static space. 

The students must be able to know where they have to 
move less and where they can move actively and explore 
the entire new environment. 

In this way, all students have perceived the new 
classroom as a capability environment and, stimulated by 
cognitive tasks, they have explored it in search of 
materials and tools that they have seen fit to the task’s 
resolution. 

Compared to a traditional learning experience, being 
able to move in the new learning environment has allowed 
the increase of the participation of the students with 
intellectual disability too. 
c) Design of material data. Students with intellectual 
disability find real barriers to learn in the traditional 
setting of classroom, for example in the disposition of 
benches, professor’s desk and shelves. 

In order to facilitate the learning and the movement 
inside and out the groups, the benches were arranged in 
small groups along the perimeter of the classroom in a 
fishbone form. 

This solution avoids the students to get distracted with 
the students in the other groups and allows them to 
concentrate better on the task. 

The professor’s desk - deprived of any institutional 
meaning - was put in the middle of the analogic area with 
other benches: here the students were able to find all types 
of materials, colours and papers (1, 2 and 3 in Figure 1). 

In the short side of the analogic area, the students could 
use some desktop computers and one laptop, a printer, a 
digital camera and an interactive whiteboard (4, 5 and 6 in 
Figure 1). 

 
Figure 1. Design of the new ecological class 

A: analogic area 
A1 : materials’ space 
1 : colored cards and posters 
2 : scissors, glue, stationery 
3 : colored pencils, tempera, markers 
A2 : new technologies’ space 
4 : Interactive multimedia Whiteboard 
5–6: Computers and new technologies 
B: work group area 
T1: teacher  
T2 : support teacher 
ID : student with Intellectual Disabilities 

4.2. The Analogical Laboratory 
In this new learning environment, the experimental 

group took part to the analogical training twice a week for 
two months, in order to solve some exercises that were 
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selected from the book: "Prepare for the OECD-PISA 
tests" [38]. The alcohol abuse it has been chosen as the 
laboratory theme because it is a problem particularly felt 
by the teenagers of the school territory. 

All students were free to choose the analogical 
languages that better fitted to realize each activity inside 
their mini-group. 

Students with intellectual disabilities have given their 
support to many activities, according to their abilities and 
skills. 

They solved the exercises in little groups using their 
favourite analogical tools, which were placed in the 
analogical zone (Figure 1) of the new ecological classroom. 

The activities laboratory of the students were: do a 
brainstorming session, build a word-cloud, build a 
concept map, compare charts and tables, make a creative 
elaborate. 

In the creative activity the students with intellectual 
disabilities could express their specific talent [39]: some 
of them designed a billboard or a table, other took 
photographs and made photomontages, and other realized 
a simple movie with a movie maker program. 

The agentive processes [37] developed during the 
analogical laboratory were: writing, drawing, cutting, 
ordering the word-cloud, making a simple conceptual 
maps also with the computer.  

All the activities had been made with the support and 
participation of all the components of the mini-group. 

At the end of the analogical training, the creative works 
were shown and explained to all the classmates. 

5. Results 

5.1. Cognitive Results 
For the analysis of the results of the written test in PRE 

and POST there was used the software tool SPSS. It 
permitted to analyse the data from a statistical point of 
view and apply statistical tests. There were compared the 
number of right questions answered in each written test in 
order to understand if there were significant differences 
between the results in PRE and POST. The analysed data 
followed a normal distribution; therefore, it was possible 
to determine if the two sets of data (PRE and POST) were 
significantly different with the T statistical test. It was 
applied as a two sample location test with null hypothesis 
- there is no difference between the number of right 
answers and alternative hypothesis - there is difference 
between the number of right answers.  

The statistical significance of the T-test was set to 5%. 
All the students of the experimental group have 

obtained a significant difference between PRE and POST 
test in the learning domain, higher in the non-continuous 
questions compared to the continuous questions. 

The students without disability of the experimental 
group have increased the number of correct answers by 
the 66%, 52% and 39% respectively for the literacy in 
reading, mathematics and science. The total increase of 
these students is the 52 %. 

For these students the cognitive processes that have 
increased are explaining in the reading literacy (66%) and 
interpreting in the mathematic literacy (95%). 

The students with intellectual disability of the 
experimental group have increased the number of correct 
answers by 44 %, 33 % and 50 %, respectively for the 
literacy in reading, mathematics and science.  

The total increase of these students is the 42 %. 
For these students the cognitive processes that have 

increased are reading comprehension (44 %), knowing 
(51 %) and applying (49%).  

Overall, the students with intellectual disabilities have 
increased their results less than those of their classmates. 

In particular, the students with minor gravity have 
obtained better results compared to the students with 
severe intellectual disabilities. 

This result is explainable due to the characteristics of 
the intellectual disability that requires much longer times 
and over repetition to consolidate learning and 
socialization.  

The students of the control group hasn’t obtained 
significant differences. 

5.2. Social Results 
The social results reported in some socio-grams have 

measured the level of popularity of each student and of the 
whole class.  

For the students with disabilities of the experimental 
group, was evaluated the difference of the absolute and the 
weighed choices. Each of these student has improved the 
number of absolute and weighted choices received. 

In order to evaluate the whole class, it was used the 
analysis of variance: the results of the experimental 
classes show a better distribution of the scores of all these 
students. 

6. Conclusions 
If the “Italian approach to disability” [15] doesn’t 

remain only an advanced law model but becomes a 
concrete didactic work, you can obtain very positive 
results. 

Indeed, the ecological and environmental approach [4] 
to scholastic inclusion, proposed here, has produced an 
improvements in the cognitive and relational domains of 
the students in the experimental group. 

The common learning situation of the analogic 
laboratory was able to develop some cognitive and social 
processes in all the students, also in those with intellectual 
disabilities. 

However, these results were achieved by developing 
some inclusive expertises such as: knowing how to design 
common and agentive learning situation [7]; improving 
the skills of all students, even of those with mind difficulty; 
evaluating the importance of analogical languages for 
cognitive development [29]; placing these languages at 
the center of the learning situation. 

This inclusive approach has been realized considering 
the learning environment, the classmates and the 
mediation tools, all planned as a “single pedagogical 
configuration” [30]. 

Unexpected results could be obtained by carrying out 
additional common learning situations, trying an other 
learning setting, developing different activities and 
promoting other agentive and cognitive processes. 
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