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Abstract 
CEDES foundation is a center that attends people with intellectual and development disabilities (IDD) 
from school to workplace. Many people with this kind of problems do not understand why they are 
different from people without them. At the same time, many of them have not acquired a complete 
language development and they are not able to read.  

A Service-Learning methodology experience on Biotechnology subject has been designed to mend 
this situation. It is a subject for fourth year Pharmacy students that includes the knowledge about 
human genetics. Volunteers among students of the subject have been recruited to prepare a video, 
using PowToon, to explain the most relevant information about DNA and heredity concepts to people 
with an IDD. PowToon is an online software that has the function of creating animated presentations in 
a kind of caricature. Students are encouraged to use pictograms and visual tools to communicate with 
CEDES users. Through this activity it is expected that students will develop their communication skills 
and will reach a deeper learning of the basics of the subject. Furthermore, they will get in contact with 
IDD community that it is sometimes difficult to know during the training. The evaluation of this activity 
could increase 10% of the mark in the subject. 

At the end of the activity, both groups should be satisfied to have achieved their respective objectives 
with an added social value. 
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1 INTRODUCTION  
Service-Learning is a pedagogical approach without a simple definition. It relies on the assumption 
that experience is the basis for learning. This methodology includes some key factors as service to the 
community combined with academic learning changes and enriches everyone. Furthermore, reflective 
thinking of students is necessary as part of Dewey’s philosophy of education [1]. Students are 
cooperatively involved in actual social problems [2].  

The activity developed in Biotechnology subject is based on the idea that students develop an active 
level of involvement when they have to participate by teaching others, at the base level of cone of 
learning by Edgar Dale (Fig. 1). Students were given the challenge to show why everybody is different, 
using the basis of Genetics, to people with intellectual and development disabilities (IDD). This 
population came from CEDES foundation. In this center that attends people with IDD they realized that 
their users of different ages, including students or even workers, had shown interest in this topic. This 
fact was the social need to solve though the development of the activity. In addition, Biotechnology 
students received scientific content about DNA and heredity during their classes but sometimes they 
do not understand completely the basis of the subject.  

Proceedings of EDULEARN17 Conference 
3rd-5th July 2017, Barcelona, Spain

ISBN: 978-84-697-3777-4
1108



 
Figure 1.Cone of learning by Edgar Dale, modified and applied to the activity [3]. 

“Why are we all different?” was the name of the activity in which students of fourth year on Pharmacy 
degree (San Jorge University) had to explain this topic to people with IDD. It was expected that during 
the development of the activity they were able to go in depth of Genetics. Besides, it was expected 
that these future health professionals became aware of this kind of population and began contact with 
them. A reflective exercise of students was also expected from this experience. 

2 METHODOLOGY 
This activity “Why are we all different?” was designed as voluntary for the students of Biotechnology 
subject (fourth year on Pharmacy degree). There were 5 volunteers (42% of the class). They received 
as initial information that they had to prepare a video, preferably with Powtoon software, to explain this 
topic to people with IDD at CEDES foundation.  

The director of the foundation, an occupational therapist and the responsible of users’ education 
showed to students the main characteristics of this population with IDD and some ideas to gain their 
attention and involvement. For example, they highlighted the usefulness of pictograms to express 
ideas for people with lack of reading capacity. 

Volunteers were organized in two groups of students. Later on, they had to prepare the video by 
selection of the main concepts about DNA and heredity of characteristics and adaptation of the 
content using comprehensive words, daily examples and use of pictograms. They had the opportunity 
of tutor sessions with the lecturer about the information to show. 

After the exhibition of the videos, people with IDD showed its level of satisfaction with the information 
shown in an informal way. Teachers from CEDES foundation evaluated the activity by grading and 
answering some questions (Fig. 2). 
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Figure 2. Items of evaluation of the activity by teachers from CEDES foundation. 

Finally, Biotechnology students reflected about their participation on the activity and answered some 
questions about it (Fig. 3). 

 
Figure 3. Items of evaluation of the activity by University students. 

3 RESULTS 
Almost 100 people with IDD came to the Faculty of Health Siences (San Jorge University) to watch the 
videos that Biotechnology students prepared. Two videos were shown in the session. Students (n=5) 
were interacting with the guests to know their previous knowledge about the topic and to check if they 
were acquiring new ideas or vocabulary. CEDES foundation teachers were including ideas about DNA 
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in their education program in the previous weeks. In fact, CEDES users brought some questions for 
the students that enriched the session. 

At the end of the activity, CEDES educators fulfilled the questionnaire to evaluate the activity. The 
mean value for the mark of the four cuantitative questions (Fig. 2, a to d) was 9.2, 9.1, 8.1 and 7.8 for 
the first video and 8.1, 7.8, 7.9 and 7.1 for the second one respectively. It shows that the fact of 
adaptation of contents for people with IDD was the most relevant result reached by all the students 
(both groups). These educators (n=9) also highlighted the use of pictograms and clear images to 
express the main ideas (Fig. 4) in the first video and the attitude of the students in the second one. In 
relation to the content, the first video seemed to be a little bit scarce while the second one was more 
difficult to follow. 

 
Figure 4. Example of the use of visual adaptation strategies to explain the concept of heredity. 

Students also evaluated the activity and all of them would recommend repeating it for the next course. 
In general, students liked to develop it (mean mark= 9.8). The lowest mark was 8.2 for its usefulness 
for their formation. The different motivations to participate were from a deeper knowledge of the 
content area, interaction with people with IDD, for checking their capacity of communication to 
increasing of the mark in Biotechnology subject. Most of them said that this activity was useful to 
realize of the difficulty of teaching something complex to people with IDD and the need of adaptation 
of the content. They also recognized that it was an opportunity to meet this kind of population. 
Furthermore, their main difficulties were to find the appropriate language to communicate with them 
and video edition. They gave some ideas to improve the activity like to spend more time for it in 
relation with people with IDD, fewer people participating in it or to prepare a masterclass without the 
video for a better interaction. 

4 CONCLUSIONS 
At the end of the activity, the main perception for both populations (people with IDD and students) was 
a high level of satisfaction. CEDES users and educators were satisfied because it was a good climate 
of integration with University students and many users were involved in the activity and participated by 
asking and answering questions about the topic. San Jorge University students and lecturers also 
realized that their work was interesting for this community. Students showed to be very motivated and 
they could learn to adapt information that they were acquiring in the subject at the same time that they 
increased a social awareness-raising about people with IDD. 
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