
SCIENTIFIC POSTERS TO PROMOTE COLLABORATIVE AND 
BILINGUAL LEARNING 

A.J. Perea Moreno1, P. Aparicio Martínez2, M.J. Aguilera Ureña1, M.P. Martínez 
Jiménez1, G. Pedrós Pérez1, G. Guzmán Díaz1 

1Universidad de Córdoba, Departamento de Física Aplicada (SPAIN) 
2Universidad de Córdoba, Departamento de Enfermería (SPAIN) 

Abstract 
The use of information and communication methodologies during the University training period implies 
changes in the way of transmitting knowledge, which traditionally has been disseminated through 
lectures and conventional activities. These techniques make possible to integrate supplementary 
material such as images, videos, hyperlinks or interactive activities into the students' educational 
development, enabling a more attractive learning environment for both students and teachers. The 
relevance of transferring the acquired knowledge by the students in different forums throughout their 
academic life clearly justifies the onset of deep changes in all phases conforming the educational 
system, and especially in higher education. Therefore, the enhancement of communicative skills not 
only would be useful as a supportive tool in the training of students but also as a development strategy 
to improve students’ competences under different and increasingly changing fields. Within this 
variability of scenarios, the knowledge of a second language is of special interest due to the need to 
transmit the information to a broad public and the interaction with a diversity of agents, being all these 
aspects included in the general guidelines of university degrees as transversal competences. The 
dissemination of these concepts in an attractive way is essential to increase society's interest in 
science and the possibility of doing so in a second language, enabling information to reach a wider 
and more diverse audience. 

This project aims the encouragement of students in terms of collaborative work, incorporating 
communicative skills techniques (e.g. such as scientific posters) in their training process to facilitate 
communication and understanding of the theoretical basis that justify everyday phenomena that often 
go unnoticed. To reach this purpose, the students will have to group (3-5 students/group) and chose 
one of the topics previously proposed by the teachers. They will have to develop the quotidian 
phenomena and its theoretical foundation following a scientific poster template and give a short talk (2 
minutes duration) after which, they should answer several questions. Each group activity will be 
assessed in terms of originality, accuracy, visuality and quality and by teachers and colleagues 
following a predetermined 1-5 scored template. The selection of a non-mother tongue to perform this 
activity will be positively evaluated. 

The expected benefits of this pilot proposal will be, among others, the promotion of self-learning, 
social and communicative skills and the enhancement of the interaction between students and 
professors, all this under the possibility of reinforcing the knowledge of basic concepts with the added 
value of the use of a second language. 
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1 INTRODUCTION  
The Learning Teaching Process has undergone many changes in recent years, proposing different 
models, methodologies and tools to ensure success in the transmission of knowledge, but above all to 
achieve proactive learning in students. This process involves many elements that must act as a system, 
generating synergy, in order to ensure meaningful learning [1], [2]. 
The use of posters as a tool for the effective presentation of scientific results or research projects is 
widely disseminated in the literature [3]. It is also becoming increasingly accepted as a means of 
communication at most congresses in all fields. It has even become the only usual means of 
communication in some of them. The advantages of the poster in terms of the possibility of presenting 
results in detail and as a means of creating debate and feedback from participants are far superior to 
conventional oral presentations and certainly more effective [4]. The justification for this statement comes 
from the fact that, by means of a poster, it is possible to cover the whole work with a single glance and 
thus concentrate on the aspects of greatest interest or relevance. On the contrary, in the expository 
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sessions, the thread of the presentation is not totally exposed until the end of the same one and the 
dedication to each section is delimited by the desire (or availability of time) of the speaker, regardless of 
the will or interest of your listeners [5], [6]. Posters and concept maps are resources that can be used in 
a variety of ways in teaching and didactic research. They are very useful in diagnostics to explore the 
cognitive structure of the student and to detect his previous ideas; in later stages they can be used to 
improve the comprehension and conceptualization of the students, to the sharing (after the work in small 
groups) or to contrast ideas or results obtained by different groups of students [7]. 
On the other hand, the construction of the European Higher Education Area (EHEA), in which 46 
European countries currently participate, and the European Research Area (ERA), initiated with the well-
known Lisbon Declaration, are the clearest example to achieve the change of economic and social 
paradigm that our societies need, without having to renounce the cultural particularities and differential 
aspects of each country or territory, but all this would not be possible without internationalization based 
on knowledge of other languages of European countries, hence the first need to promote multilingualism 
within our universities [8]. The changes introduced by the massive use of information technologies 
represent an enormous revolution that affects the way of transmitting knowledge and which, by 
themselves, would be sufficient justification to undertake profound changes in all phases of the 
educational system, at least in higher education. The paradigm of lifelong learning itself implies 
rethinking the educational function and specifically the role of universities in the knowledge society. 
Within this framework, the role of knowledge of a second language and the promotion of multilingualism 
are essential [9]. The importance of the knowledge of a second language is reflected in the general 
guidelines for Bachelor's degrees as transversal competences. For example, at the University of 
Cordoba there is a transversal competence that indicates: "To prove the use and mastery of a foreign 
language".  
This project aims the encouragement of students in terms of collaborative work, incorporating 
communicative skills techniques (e.g. such as scientific posters) in their training process to facilitate 
communication and understanding of the theoretical basis that justify everyday phenomena that often go 
unnoticed.  

2 METHODOLOGY 

2.1 Groups and topics selection 
The study was carried out with 40 students from the Industrial Electronic engineering degree who 
were attending to Physical Fundaments in Engineering lectures during the course 2018/2019. Small 
groups of three to five students were formed randomly by the teachers, asking the members of each 
group to choose a representative to facilitate the communication with the different groups. 

Table 1. List and language of proposed and selected topics for the poster presentation. 

Topic Selected (Y/N) Language 
Selector de velocidad/Speed selector Y English 
Tubo de rayos catódicos/Cathode rays tube N - 
El ciclotrón/The cyclotrone Y Spanish 
Espectómetro de measas/Mass spectrometer Y English 
Efecto Hall/The Hall’s efect N - 
Electroimán/Electromagnets Y English 
Motores eléctricos/Electric motors Y Spanish 
Motores magnéticos/Magnetic motors Y Spanish 
Transformador eléctrico/Electric transformer Y Spanish 
La jaula de Faraday/Faraday’s cage Y English 
Aurora polar/Aurora polaris Y Spanish 
Resonancia magnética/Magnetic resonance Y English 
Dinamo/dynamo Y Spanish 
Relé eléctrico/Electric relay Y Spanish 
Generador de Van de Graaff/Van de Graaff’s generator N - 

8648



Several topics already studied during the lectures, and therefore related to applications of Physics 
concepts in engineering, were proposed by the teachers, Table 1. The representative of each group, 
with the agreement of all the members, selected one of these topics as well as the language of writing 
and presenting the poster. 

2.2 Development and presentation of the poster 
A template was uploaded at the Moodle learning platform of the subject by the teachers. This template 
aimed to be an example of how a scientific poster should look like and which information should 
contain, Figure 1.  

The content of the scientific poster had to be presented only by one of the members of the groups, 
who was randomly selected shortly before the presentation in order to make all the members of the 
group to prepare the topic and the speech adequately. The total time to prepare the poster was of one 
month. 

The short presentation of 2 minutes was followed by a couple of questions which were answered 
equally by any of the members of the group.  

 
Figure 1. Example of scientific poster with brief guidelines to be followed. 
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2.3 Evaluation of the activity 
The activity was evaluated by both students and teachers following a 1-5 scored template which was 
distributed after each presentation, Figure 2.  

 
Figure 2. Scored template used to evaluate the presentation and the poster. 

This template assessed general quality, design and presentation skills. The final mark was a 
composition of the students’ (20 %) and teachers’ (80 %) evaluation. Teachers’ evaluation also 
considered the language chosen to write and present the poster as well as a balanced contribution of 
each member of the group. Only one mark was assigned to the whole group based on all the factors 
above described. 

3 RESULTS 
This voluntary activity was positively embraced by the students which showed a high participation rate 
(69 %), Figure 3. In all the cases, it was the students’ first contact with a scientific procedure to explain 
a theoretical concept through the explanation of an engineering application. 

 
Figure 3. Poster presentation. 

1 very poor | 3 average | 5 outstanding 1 2 3 4 5

Conclusions supported by data and analysis
Correctness of methods and information
Originality and creativity of the approach

 Presentation technique
Aesthetic appeal (e.g. layout, use of colour, density of information, neatness)
Organization and logical structure (e.g. clearly stated questions, results, and conclusions)

Visual clarity (e.g. clarity of figures, font sizes, use of space, headings)
Good writing (e.g. easily readable, spelling, grammar)

Outstanding and I highly recommend considering it for the maximum mark
Very good and could be worth the maximum mark
Good but is probably no a maximum mark-candidate
Fair quality
Poor quality

Overall impression

Significance of the work

Scientific content

Ability to answer questions

Author’s knowledge of the subject matter and comprehension of prior research in the field
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The exchange of emails with the groups’ representatives was fluent and new issues, that were not 
addressed previously, arised during the posters’ preparation process.  

It is also worthy to highlight that five of the groups chose English as the presentation language which 
motivated other colleagues to present the poster in English despite that the poster was written in 
Spanish, Figure 4.  

 
Figure 4. Example of poster received. 

As the groups were randomly formed, additional difficulties were found in some cases. One of them 
was the difficulty of some groups to meet and this fact, led into an unbalanced participation of the 
members. This was reflected not only in the contributions section of the posters but also in the 
presentations, particularly during the round of questions afterwards. In addition, regarding the round of 
questions, it is remarkable that even the groups which presented the poster in English, asked to reply 
them in Spanish. It seems that if the speech is not well prepared, the students find an extra handicap 
when speaking in a second language. 

In general terms, students and teachers identified the same strengths and weaknesses in each 
poster/presentation which was recorded in the marks assigned with the scored template.  
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This experience should be repeated in further courses to reinforce some aspects of the methodology, 
mainly related to the scientific way applied in engineering that could be improved such as, grouping 
system, scientific literature search or presentations’ techniques (specially in a second language). 

4 CONCLUSIONS 
Teaching the Physical Fundaments in Engineering through methods based on collaborative learning is 
presumably the most appropriate form of learning for students, as demonstrated by the SEEQ 
(Students' Evaluation of Educational Quality) surveys conducted in recent years. 

The use of posters, as part of the final result of the students' work, fulfils a triple educational function: 

• It obliges to synthesize the most relevant aspects of the work, in a cooperative way. 

• It prepares the student in the task of effectively presenting the results of their work. 
• The exhibition of the posters produced by the other groups becomes a powerful individual 

training tool. 

Likewise, the exhibition of the posters produced contributes to and stimulates students to a greater 
awareness of what the engineer's work is. 
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