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Abstract  
One of the great innovations that are taking place today is the incorporation of new technologies into 
our lives. Many developments are currently taking and improving our quality of life. Nowadays there 
are few people may be not in contact with any electronic device. Therefore it is necessary to 
incorporate these improvements in the educational field due to the great diversity of our students. 
Down syndrome has been one of the least studied disabilities in our schools. As a result we want to 
use ICT to improve short-term memory, attention during activities, hand-eye coordination and 
socialization of student with other students. These skills are very important for the learning and 
socialization of these students. We used an experimental group and a control group. It was formed by 
3 students from 7 to 9 year-old. In contrast experimental group was composed by 5 students from 7-9 
years old. All of them were schooled in an ordinary school but one of them needed abundant 
adaptation and very different to Curriculm.  The students with Down syndrome did the IPAD activities 
in different sessions three times per week during school year. The sessions lasted one hour without 
taking a break. Iwatch was used to reinforce the learning and remind the student when he had to carry 
out the activity. The results of this proposal demonstrate improved motivation and memory by 
students. In addition to this we could observed that there was an improvement in the socialization of 
students with Down syndrome due to the use of ICT. 
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1 INTRODUCTION 
Our societies are developing quickly because new discoveries appear. ICT has been the most 
important discovery since the 20th century. It would be difficult for us to perform any of the daily 
activities without the use of technology, hence the new educational methodologies have been adapted 
to these new tools. The current classes are completely different from our parents' therefore There is 
greater versatility to meet the needs of students. We focused our studies in how new technologies can 
improve the different skills in students with Down syndrome. For instance we would like to improve 
attention, memory and motor skills. However, in this introduction we would analyze some of their 
features and previous research using ITC. To begin with the origin of Down syndrome [1] shown some 
features for this students. It could be summarize as follow. 

• They have difficulty working alone without direct visual attention. 

• Difficulties in auditory perception has not properly discriminate different sounds that are 
produced and processed auditory information wrong. 

• They have little memory of hearing sequential record and retain it prevents you order several 
row. 

• They have difficulty working in expressive language and verbal responses 

In addition to this [2] concluded in his research that Down syndrome is a chromosomopathy produced 
by alteration of chromosome 21 that produces a series of well-defined disorders and organic 
characteristics. Moreover [3] explained that the 46 chromosomes of the cells are 23 pars, of which 22 
are called autosomes and one pair of sex chromosomes are XX for women and XY in men. The 23 
pars chromosomes are divided into seven groups (A, B, C, D, E, F, and G). The disorder is the 
presence of a chromosome more group G. In the same way [4] defined Down syndrome as a genetic 
disease resulting from trisomy 21 by meiotic non-disjunction, mitotic or an unbalanced translocation of 
the pair, which occurs with a frequency of 1 in 800,000, with increasing  maternal age. Taking as a 
reference this features, we analyzed different research where we could observed that ITC were 
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important in Down students development. For instance [5], made a research where students who had 
used computer programs like speaking for myself or Makaton, had better results when they were 
adults who had not performed. What’s more authors like [6] conducted an experiment on a teenager 
15 years who had a level of proficiency Curriculum (NCC) for three years. With programs such as 
listening and speaking Speech-Viewer BECTA or with whom he performed with the child, reached the 
child could communicate with society. In the same way [7] explained that we must have a proper 
communication for both family with school work the same software. In the next section we will talk 
about the methodology use to do this research, the third section will show which the results of the 
study were. This paper finish with the discussion and conclusion section. 

2 METHOD 
In this section it was studied what type of methodology was applied in our intervention. Firstly we 
studied the participant’s features, and how they were selected. After that it was shown what type of 
instrument was used and finally what the procedure was. In addition to this it’s important to emphasize 
which the objectives of our research were: 

• Develop fine motor skills and achieve this with greater speed and accuracy. 

• Attracting the attention of the student at all times without avert attention elsewhere. 

• Improve remembering data, images, songs, etc. 

• Socialize with colleagues without having any problem. 

• Discriminate noises. 

• React without conflicts frustrated. 

2.1 Participants 
This section is focused on how the participants were selected and what their features were.  In order 
to obtain a scientific rigor we decided to work with control group and experimental group. All the 
participants in this study belonged the same school. The control group was formed by 3 students from 
7 to 9 year-old. In contrast experimental group was composed by 5 students from 7-9 years old. All of 
them were schooled in an ordinary school but one of them needed abundant adaptation very different 
to Curriculum. The rest of children in experimental group had similar characteristics in terms of the 
skills which would be worked in this research. 

2.2 Instrument 
The objective of this section is to explain which type of instrument has been used in our research and 
which their principal features are. IPAD and Iwatch have been our instrument in this research. Iwatch 
has a digital crown which can be used as a start button. This element can be used to open application, 
vertically move the screen and for zoom in the content. It also has a heart rate sensor to monitor 
physical activity. Moreover, its small size produce that we can use gestures as the rest of the devices 
with Apple Touch Screen.  Furthermore it can be used to make photos, communication with the other 
students. Sometimes an advertisement appear on the screen to remember which activity have to be 
done. IPAD Air was the other element in our research. Its main feature is the new retina display that it 
incorporates. In both devices the following applications has been used and we explain below. 

• Applications to work memory: Visual Schedule Planner, Light tap avanced, Doodle Find, 
Memorama  

• Application to work attention: Puppet Edu, Ainhoa Panel Lite, Match Blitz  

• Application to work social skills and oral expression. Tellegami , Sock puppets, Educreations, 
Doodlecast Pro, Mach Fast  

2.3 Procedure 
In this section it will be explain which the intervention procedure has been used.  For instance, the 
exercises were carried out for three days a week during ten month. The duration of each session was 
60 minutes. The methodology of each session was based on learning discovering. The student used 
the application without no previous explanation. It was employed an active participation where the 
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teacher act as a guide to guide in their learning and act a mediator in this educational process. At the 
beginning and at the end of the research, an interview was realised with parents using an open 
questionnaire to obtain the opinion about their children. In addition to this we used an asses system to 
obtain information about how the students did the activities.  Now we are going to analyse this system, 
with a list of scores accordingly to the situation. 

• -10: The student refuses to perform the activity and starts to do something else that the 
schedule doesn’t say. 

• -5: The student doesn’t do the activity when he is asked. 

• -4: If the student does the activity wrong consciously 

• -3: If the student leaves the homework unfinished and does not continue 

• -2: The student does not obey the teacher's explanations 

• -1. The student annoy the other students 

• 0.  Starting point of the activity 

• +1. The student do the activity but incorrectly 

• +2. The student does activities and asks questions but with few errors. 

• +3. The student help the other students without request 

• +4. The student do the activity in silence even though he was bothered 

• +5.  The student do the activity correctly but is distracted with some frequency. 

• +10. The student does activities properly, without mistake and paying attention to what is 

3 RESULTS 
In this section we are going to show the different behavior of students with the various applications. In 
figure 1 we show how changed the evolution of students during the 10 month of study using 
application to work memory. For instance application 1 was Visual Schedule Planer, application 2 was 
light tap avanced, the third application was Doodle Find and the last was Memorama. Initially all 
applications had similar behaviors but at the end was Memorama the best of Down students. 

 
Figure 1. Working memory. 

In figure 2 we can analyse similar aspect to Figure 1. For instance we study the evolution of right 
answer along the study but  we focused on how to work attention in Down Students. In this part of the 
study were used Application 1: ”Puppet Edu”, Application 2: ”Ainhoa Panel Lite”, Application 3:  “Match 
Blitz”. In the same way of Figure 1, the applications had similar behaviour but in this case Application 
1 was the worst. 
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Figure 2. Working attention. 

In figure 3, our study is focused on social skills and motility. In this case we can see very similar 
evolution using the different application. We try to asses on average the evolution of right answer. The 
scores are lower than in the previous figures. In this part of the study were used five application. 
Application 1 : “Sock Puppet”,  Application 2: “ Telegammi”,  Appilcation 3: “ Match Fast”, Application 
4: “ Educreation”, Application 5: “DoodleCast Pro”. 

 
Figure 3: Working motility and social skills. 

We want to enphasize that we have only show the evolution of the experimental group because the 
control group showed high scores and they achieved the objectives quickly. 

4 DISCUSSIONS 
In this section we want to analyse the results showed in the previous section. The application Match 
Blitz had the highest score on average 21. It is an application designed to work attention in class, as 
well as fine motor skills. The applications with lower scores were light tap Avanced with 5 points on 
average. Another application with lower score was Puppet Edu with 6 points on average.  

The average score of all applications is 12. The maximum value reached is 21, so all those 
applications where their value is greater than or equal to 12 show that students were able to develop 
the skills of the study. Those applications with values lower than 12 indicate that the proposed skills 
could not be developed. For instance Doodle find with score was 7 therefore it wasn’t useful to work 
memory with Down students. In contrast Ainhoa Panel Lite with a value of 20 was very useful to work 
motor and social skills with down students. Another example of application close to the 12 point 
average is Edu-Creation with 10 points. This application works social relationships with their peers 
outside of class group. This makes it very difficult for the students because one of them had problems 
socializing outside the classroom. In addition to this in activities where you get a better scores is 
because it has been repeated many times. Therefore we can conclude that a greater repetition 
provokes a better learning in the students with Down syndrome. 

The simplest activities were those related to the identification of letters and symbols. In some activities 
where they had to interact with people that don’t belonged to class they had a lot of problems. The 
down students didn’t know that the researcher could control their movement using the Iwatch and IPad 
Camera. Therefore the research could always know students behavior. We could observed during the 
study that the highest score were obtain using application relationship with attention, in contrast the 
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worst score were obtain using memory. These constitute the strong point and the weak point of the 
students down  

5 CONCLUSIONS  
In this section it will be analyzed which were the conclusion of this study. Maybe it could be 
summarize in the following points: 

• Down students learn using repetition of activity. 

• Down student had problems to understand how the asses system worked. 

• The attention was the strongest area in contrast social and skill motors showed a lot of 
problems in this students. 

• At the beginning of the study all the application had similar behaviour.  

• The applications with lower scores of the average represent those with greater problems for the 
students. 

• At the beginning of the study all the students had problems to understand how applications 
worked. 

• Although the improvements were different in the different areas worked, in general the students 
presented improvements above all the skills studied. 

• Throughout the research, errors in the use of applications by the students were decreasing. 
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