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Nhecia aScience Fairs in Non-Disciplinary Curricular Areas Zita Esteves(1), Manuel F. M. Costa(2) (1) Externato Maria Auxiliadora Avenida S. João Bosco, 365, 4900-896 Viana do Castelo, Portugal [email protected], (2) Departamento de Física, Universidade do Minho Campus de Gualtar, 4710-057 Braga, Portugal [email protected] Abstract: During the school year of 2008 – 2009 was organized the third edition of the science fair at Externato Maria Auxiliadora, in Viana do Castelo, Portugal. This fair involved students from the 5th grade to the 9th grade (ages between 10 and 15 years old). On previous years students had the opportunity to work, at school, with the responsible teachers during lunch time. On this edition, students had also the opportunity to work, in some occasions, in their projects in “Área de Projecto” and in the Science Club. The effort of the science teachers that organized this event for the third time was reduced by the involvement of these non-disciplinary areas. This fact, associated to the experience that students acquire along this years, by participating or seeing the projects of others colleagues originate a science fair with good projects and the success was even larger. This event is already visited by family and friends of our students, but we hope that next year, this work will be presented to a larger community. Keywords. Basic Schools, Informal learning, Science Fairs, Science project classes. 1. Introduction During the XX century many changes were implemented on the curriculum of the Portuguese Schools to construct a better educational system [1] and decrease the school abandon. One of the last changes was the introduction of “Área de Projecto”, that started an experimental way in some schools in 1998 [2]. “Área de Projecto” is a curricular area, non disciplinery with a curriculum conception more flexible and autonomous to the school and teachers [1], and that works with an interdisciplinary method [2,3,4,5]. The curriculum of this area is discussed between teachers and students, taking into account the social and economic situation of the students, the reality that surrounded them [2,3,4] and the partnerships that they can form [1,4].



The major objective on this curricular area is the development of projects where the creativity, the investigation techniques, the text production and the scientific and social knowledge is stimulated. [1,2] All of this will contribute to a better school and, in the future, be responsible for helping the professional orientation of students [1,2,3,4], promoting their better comprehension of the world [1,3,4]. This curricular area should be promote a relation between school and general community, like the family but also companies and others institution. Students and teachers improve and develop not only scientific but also personal and social capabilities, since this is an opportunity for students meet and reflect about social, economic, technological, scientific, artistic, … issues [3]. Teachers are responsible for the orientation of the project development but they also can ask for help to others teachers of the class [2,3]. The projects developed should respect a scientific method, promote the debate of ideas [2,3], based on experiments associated to systematic observation, formulation of hypothesis, testing them and finally the analyze, interpretation and explanation of facts and phenomenon of the real world [1,3]. Teachers from Área de Projecto should be responsible to give the opportunity of students to develop a project, therefore, they have to access to internet, movies, books, experimental and non experimental reports, videos...[3] Science fairs are a way of students to develop scientific projects and learn how to make science. The science fairs can involve actively students during this learning process and the results are scientific productions that can be presented to others [6,7]. With this work we pretend to show how one extra curricular activity like a science fair, that students like and that can be developed with in this non-disciplinary area. Therefore, we have the opportunity to stimulate students to science without over charging of their free time.



It is relevant to inform that the steps presented here never limited students from working at home or in their spare time. 2. Development of the project The realization of the 3rd edition of the science fair was announced to students and parents in the beginning of the year on a general meting. However, during the first two school weeks we have remembered/explained the rules and principles of a Science Fair with more detail and present some important dates related with this event. We announced to students that some time from “Área de Projecto” will be available to them for the development of there work. To students that participate on the Science Club, it will be also given the opportunity to develop their work in that context. Otherwise, students should work at home and could get help from the teachers of disciplinary areas at any time they need. It is important to say that the involvement from “Área de Projecto” was not mandatory. The teachers evaluate the work developed by this students, but attributed other kind of projects for students that didn’t wanted to participate in the science fair. The involvement from this non-curricular discipline was important for the students since they didn’t had to work on their free time, giving them the opportunity to research, plane and experiment and make their own conclusions during these classes. It was also a great help to science teachers that organize the science fair since they have more time to plan the science fair and to supervise the students projects. At the begging of the year, it was explained to “Área de Projecto” teachers what should be done to successfully help the students in their science fair projects. During the year some meetings were made to discuss with those teachers the evolution of the student’s projects. It was explained to them that during the first period students should be able to research from a subject of their interest and form, by themselves, groups with other students with the same kind of project. Those teachers should help students to question about their research topic and help them in the search for solving those same questions. During those “Area de Projecto” classes students had internet access and could search on the school library. They were also invited to discuss their ideas with all kind of people, from family to friends or professionals from that subject. After the students decision about the workgroup and



the theme, teachers helped them writing a small report, with the title, the material and a brief explanation about the subject they propose to study, in order to be analyzed and discussed with them. The only problem faced was the fact that the “Área de Projecto” teachers were not from a science field and couldn’t help students directly with their scientific doubts. But this problem was solved, since the students could use hours from the science club or at lunch time to discuss with their science teachers. After analyzing all chosen projects we’ve discuss with all groups the viability of that same projects. Some of them were denied due to dangerous material or difficult to find, or if that same project do not have any scientific interest. Those students had the opportunity to reformulate the projects and many of them did it. During the 2nd period students continued to develop the projects at school and at home. They still had the opurtonity to work on „Area de Projecto“, where they could also laboratory facilities. The evaluation of the students that participate in the Science Fair on “Área de Projecto” was made according to the general parameters already proposed for this school subject as: The commitment on the research and development of the theme; Autonomy; Teamwork; Problem solving abilities ; The final product quality (this parameter was discuss between science teachers and “Area de Projecto” teachers); The science fair presentation. On the beginning of the 3rd period the fair was presented during an afternoon and was open to the entire school community and to all people that wanted to see. The evaluation of the projects was made taking into account some aspects like: The evolution of the work; The initial report taking into account scientific issues; The originality on the choice of the theme; The respect of deadlines; The presentation at the science fair. Taking into account the number of participants, it was decided to select the 3 best projects from the 5th and the 6th grades, and also the 3 best projects from the 7th to the 9th grades. This division was made by ages and because of the limited



scientific knowledge in physics or chemistry. To all the others students that respect the parameters proposed, it was attributed an honorable mention.



% of students that participate



3. Results and discussion The science fair is organized at Externato Maria Auxiliadora since the school year of 2006/2007 and analysing the evolution of the students participation it is possible to conclude that the number of participants it rising as we can see on Figure 1. On the first edition 42,9% of the students participates (that edition were only for students from 7th to 9th grades); on the second edition 65,6% of the students participates and on the third edition it was 77,9%.
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“Área de Projecto” teachers to remember the students about that fact. One interesting feature of this year fair was the inclusion of what we call 4 non experimental projects. These projects didn’t have an experimental base that permits to explain or test any factor. They simply explain how some things work. As an example we have the project of two students from the 7th grade that explained the car clutch system, as we can see on Figure 2.



Curiously, this kind of project made a great success between students.
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6th grade
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Figure 1 - Evolution of the participation of the students at the science fair The major evolution verified this year was on the 5th and 8th grades. The participation of students from the 9th grade is still limited. The reason appointed from students is that they had too much work at school due to the exams in the end of the year. However, with the largest participation from 8th grade students and the introduction of this activity in “Area de Projecto”, we hope that the tendency of “older” students of not participating at the fair changes next year. The highest enthusiasm from the youngest students was evident on the excellent projects they present, even better that form the oldest students. Analysing the decisions from the jury, we can conclude that 71,8% (28 of 39) of the projects presented at the fair respected all the parameters. Along these years it was evident that students preferred to work in groups. However, the tendency of establish groups of four elements (number limit accepted) is decreasing and the individual projects are increasing. Working in pairs is a good choice if students have the same enthusiasm in the project and share responsibility during the development and the presentation of the same. Students start to understand that fact. For this reason they need to start by selecting the subject and not the group. It was also told to



Figure 2 - The peaces of the break system of a car



4. Conclusions These three years of a science fair organization at Externato Maria Auxiliadora were very helpful, since the experience of working with this project in the same school, with some of the same students allowed us to conclude that a large number of students already understand the meaning of a science fair and how they should develop and present their project. The fact that the science fair was announced to parents increased the number of visitants and we could clearly see a major involvement from parents and friends during the development of the projects. As an example, we gave the first prize to a group of four students of the 5th grade that explained how the telegraph works, as we can see on Figure 3. In this case, parents helped the students on the construction of the telegraph, since it was necessary to use some materials that could be dangerous to them, and also helped them in their presentation.



. Figure 3 - Students explaining the Telegraph



It was curious to see that these four students of the 5th grade made a complete study of the history and operation of this instrument. The only problem that we appointed this year was the fact that, due to the great number of



projects (39) and the limited time (from 14h00 to 17h00), didn’t allowed us to have a clear and calm view of all the projects presentations. 5. Future work During the next school year of 2009/2010 we will continue to organize the fourth edition of the fair. The projects will continue to be developed in the same way and we will continue implement this project on the “Área de Projecto” curricular area. To help on the construction of the materials and posters, the teachers of Visual and Technological Education (EVT) will include the projects of the science fair on their subject. The fair will be presented during the third period, and will be made on a Saturday and during all day. The event will take place this time on the city of Viana do Castelo downtown center. We expect that these new features of the event will make possible for more people to see the work of these young scientists. 6. References [1]Despacho n.º
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