REPORT:

THE USE OF EDUCATIONAL GAMES AS A TOOL FOR THE INSERTION OF PRIMARY AND SECONDARY SCHOOL STUDENTS TO THE WORLD OF SCIENTIFIC AND TECHNOLOGICAL INNOVATIONS 

1. INTRODUCTION 


It is safe to say that at least 75% of Brazilian primary and secondary school students, like the rest of society, are excluded from what we call the technological society. This scenario makes the access of these students to scientific and technological knowledge a formidable task.  

One of the main problems found by teachers is to generate a motivation for most of the students to acquire knowledge and understand the importance of science and technology in everyday life.  This lack of motivation has its roots in their domestic environment, were mere survival is the main goal, and citizenship and active participation in society is a very distant and hazy subject. 


Our experience teaching updating courses in Genetics to almost a thousand Biology and Science teachers in area of Campinas (within the most developed area of Brazil) is that the great majority is unable to follow the recent advances of Biology even at the newspaper, magazines and television level. A significant part of them has never been to a laboratory, is unable to interpret a graph and, in average, have stopped studying 10 years ago.


The solution to the problem presents several problems. The first is to update teachers which have been teaching for several years and as a rule with no time available beyond their already full schedule, usually involving teaching in two or three different schools. To identify their weak points is a very delicate process. Usually this teacher is in a school with very little time for classes and in general very poor conditions as far as minimum infrastructure is concerned. In these classes the students, as a rule, have severe social and economic problems and knowledge for them has very little meaning.


The program here reported had be to devised not only outside the walls of the University, but also had to be based on a deep knowledge of these critical conditions. To insure its success we interacted with the best specialists and victims of the system, a selected group of teachers, some of them teaching 90 hours of Biology a week in as many as 4 different schools. Once the project started we made very clear that solutions had to be found within the real context, therefore, had to be attractive, affordable and effective. The use of educational games was suggested; they were created and the next and most important step was to effectively use them. 


The following text is a report of this process and its excellent results. This success is without doubt due to the knowledge of the teachers involved, trying for years, to do their best in schools without minimum conditions, insufficient wages and trying to interest students with extremely serious problems.       

2. WHY USE GAMES?

In the first phase of the program we decided to create a board game based on the suggestion of three teachers working in our laboratory. They mentioned that, when some type of game was used it created one of the few occasions in which they could draw any type of significant attention in class. We have to remember they have no laboratories, no kits, no audiovisual equipment.  


Recently a quote by the singer Carlos Santana in his album Supernatural has given us a clearer perspective on how to answer the question above. He says that the shaman, the person that has the power through knowledge (like a teacher, a professor), is the one who is able to reach ecstasy, and more important take others with him to ecstasy. 

The use of games is a powerful stimulator and our objective is to stimulate the student to win the game by acquiring knowledge. If with knowledge they can win the school game it may be easier for them to understand that with knowledge they can win the game of life. To give knowledge an intrinsic value is a very difficult task to almost all of these students.  

3. EVOLUINDO-GENETICA (EVOLVING-GENETICS) 


     In 1997 a special course in Genetics for 40 Biology teachers from public schools was offered at the UNICAMP (University of Campinas) sponsored by the Brazilian Society of Genetics and funded by CAPES and FAPESP two of the most important federal and state (respectively) granting agencies in Brazil. At the end of the course three teachers were chosen to stage for six months in our laboratory receiving a fellowship. During this period we decided to generate mechanisms to facilitate the work of the Science and Biology teachers in the classroom. The result was the board game Evoluindo-Genetica. The game contains a board with the figure of a transfer RNA with 76 bases, 6 pins and two dice. A total of 200 cards containing 800 questions and answers of Genetics covering the program of the subject for primary and secondary school is divided by colors in 62 and 138 cards respectively. Each card contains 4 questions named A, U, C and G after the bases found in the board. The objective of the game is to cover the board by playing the dice and answering correctly the questions. 


In the beginning of 1998 one thousand copies of the game were printed with the support of UNICAMP and were distributed among teachers and public schools in the state of Sao Paulo. The immediate result was that most of teachers and schools started using in classrooms and generated a demand for more games. A group at the Federal University of Rio de Janeiro asked permission to Xerox copy the game, which we granted in order to attend several schools. Several similar actions were taken to attend the demand for more games. 


With this we were able to reach two of the objectives we proposed. Evoluindo-Genetica ((1998 - by Pavan, Sumaio, Candido & Oliveira) as a game it was exciting, the presentation was good and therefore attractive. We figured that for the average size class (40 - 50 students) 10 games were enough and at a printing cost of US$ 2.00 per unit, it was affordable. The next step was to implement its use.

4. USING EVOLUINDO

The idea of using the game was submitted to the Ministry of Education and that resulted in a support from CAPES and FAPESP to finance a project to induce the use of Evoluindo. The project consisted of a Genetics Course using the game and an Evoluindo-Genetica Olympiad. Funds were granted to print 3,000 copies of E-G.

In February 1999 we started the course with 80 Biology and Science teachers from public schools. Each teacher received 15 copies of the game to use in their Genetics classes. At that time a schedule was proposed the teachers would have 60 hours of practical and theoretical classes at UNICAMP covering the most actual and difficult themes of Genetics. Each teacher was also expected to use the game in their schools in a competition among their students to indicate 2 winners from each school. These students would participate in a final round at the UNICAMP gymnasium in the end of September of 99. This competition was the first E-G Olympiad. 

From start several unexpected and positive developments occurred:

Close to 2,000 games ended up being distributed to more than 100 schools due to a very strong demand by teachers and schools. 

     
As reported by the participating teachers, in most schools the students, on their own initiative, created study groups to train for the event. 

To their surprise, in most schools, extra classes of Genetics were asked by the students. In a show of love for their profession most of these underpaid teachers created special classes after hours.

Unfamiliar with a lot of the themes presented in the game's questions the teachers were unable to discuss with the students which were training for the event. The course was originally planned for 60 hours divided in 8 Saturdays. By their demand, we ended up having classes in 4 extra Saturdays. It impressed us as some of these teachers had as many as 18 classes a day (morning, afternoon and night).   

The net results, surpassed our expectations. The students, generally not interested in any class were asking teachers questions, creating study groups and asking for extra classes. The teachers were able to have a clear self evaluation and came to our course in an active mode, defining their problems and asking for more orientation and information. The school environment was greatly enriched by the active participation of the students, an increase in self stem, the mobilization of teachers and the actualization of their knowledge. The main point, however, is that the process was able to give the students a notion of knowledge as something having an intrinsic value.

The official competition in the schools involved more than 10,000 students of which a total of 96 participated in the final event. 

The first E-G had an attendance of about 1,000 and was won by two students doing night school, working during the days. As a prize we were able to take then with air fare and all expenses paid to participate in the Brazilian Congress of Genetics which happened in the first week of October in Gramado, RS, about 800 miles south of Campinas. 

The E-G Course was such a success that FAPESP funded a similar course by request of the University of Sao Paulo in the second semester of 1999. 

5. E-G OLYMPIADS


In 1999 we were able to print the 2nd edition of E-G with 3,000 copies 2,000 of which were used in the course and the 1,000 left allowed us to attend a very large demand for the participation of schools and students in the E-G Olympiads. 


Besides 3 smaller events involving about 400 students of public and some private schools, 3 larger E-G Olympiads took place at the UNICAMP gymnasium involving 500 finalists each. Last September during the 46th Congress of Genetics a Olympiad was organized with the participation of 550 students and took place during an event we organized named "Genetics in the City Square". 


A total of more than 50,000 students have participated so far directly in these Olympiads with more than 2,000 just as finalists.  A total of 800 schools and teachers were able to use the game in the classroom reaching more than 100,000 students. 


The total cost of printing the 4,000 games used in these activities was well under US$ 10,000,00.


To attend the growing demand for E-G it was edited by UNICAMP and is being sold in stores around the country for about US$ 8,00 with a special 50% discount for schools.

6. E-G IS EFFECTIVE


Several surveys were conducted, including a thesis by one of the authors (Candido) of the game indicating that the use of E-G in the class room is not only effective in the process of motivating the student to learn, to study, but showing that it acts as a facilitator in the classroom environment. 


Besides these analyses, our personal involvement with the whole process originated a set of data which we consider very indicative of the positive results obtained. Some of these facts can be listed as:


A set of six games where mailed to a school in Parelhas, RN. This general area in the northeast of Brazil has most of its population living below any poverty line, hunger is endemic and the educational system has a very low standard. After a few weeks we received a letter from a 10th grade student (16 years old). He told me that after playing the game he was fascinated by the PCR technique and that he had read every thing he could find in papers, magazines and was asking me for further bibliography on primers, about which he could not find anything. He mentioned dreaming of going to college. His teacher had never heard of DNA, PCR much less primers. He had never though of studying much before. The onset of this whole process cost no more than a few dollars.


At every Olympiad we have promoted, which usually happens on Sundays, a very common site is mothers or relatives with dirty copies of the cards training the students for the game.  


The sight of a gymnasium or a city square on a Sunday morning with thousands of students extremely excited over a game about Genetics is a strong indicator that ecstasy can be reached in teaching Science and Technology. This module can be replicated by any factor with relatively little effort. 

7. E-G AS A MODEL


One of the main characteristics of E-G is that simply by adding new questions in 3"X5" cards a new and expanded game can be created. At that point it will become clear that to create a new set of questions the knowledge has to be very thorough. This principle has oriented us in stimulating all teachers to create new games in their own subjects and their own conditions. Dozens of new games have been developed in the last two years by our student-teachers. This means that several hours of study and research have been stimulated. The participation of students is also a growing trend in the group.


In a discipline taught by us at the Department of Genetics in the Biology Course at UNICAMP the only activity for a semester is for the students to create new educational Biology games, in an effort to create a group interested in the area.    

8. SCIENCE BINGO


In the 1999 Genetics Congress we presented a recently created Genetics Science Bingo. After 3 days in the city square, at a temperature of 2º C, more than 1,500 students had played the game after waiting in line for up to an hour. 


The Science Bingo is a numbered list of 75 definitions with corresponding concepts. Each player has a card with 25 (5x5) concepts instead of numbers. As the numbers are drawn the letters B, I, N, G or O are read followed by the corresponding definition. If the player has the corresponding concept in his card he will mark it. The winner is person to identify 5 concepts on a line or fill the whole card. 


The equation is here again: it is very attractive, very affordable and very effective. By effective we mean it is a powerful tool to draw the attention of the student. On the other side, due to its simplicity, the process of creating a Science or Knowledge Bingo is a very enriching activity in any classroom for any subject. 


Working with a very aggressive group of students in a very high crime rate area of the city, we suggested they introduced 35 of the 75 concepts in the Bingo. The attitude changed and they enjoy playing their "own" game now, showing it can be introduced to any group of people.


The next example has shown us the capacity of the game to interest the players:


In September of last year a game of Genetics Bingo was being played at the city square at 11:20 p.m.. Among the students right by our side was an older gentlemen with a uniform asking the boy beside him, "what is the name of the molecule transferring the information from DNA to protein?", so he could mark his bingo card. The boy answered "RNA" and he marked on his card. I asked him who he was, and he excused himself by saying that one of the teachers there allowed him to play. We of course said it was ok, but we were only curious as to who he was. He promptly replied: "I am the city guard of the park".  


We have used the different Science and Knowledge Bingo games from scientific meetings to groups of mothers of students in slum areas of Campinas with more than 50,000 people involved. 

In 2001 FAPESP has funded a new Genetics course and Olympiad in which besides E-G, simple practices and regular lectures we introduced a game for every subject in all 15 weeks of class. For this purpose, several new games were developed. The following list shows the Bingo games we have developed and the ones marked by * are being actually used with the teachers:

1. Science Bingo: Genetics I *

2. Science Bingo: Zoology I

3. Science Bingo: Botany I


4. Science Bingo: Cytology I


5. Science Bingo: Genetics II - Population Genetics *


6. Science Bingo: Genetics III - Quantitative Genetics *


7. Science Bingo: Genetics IV - Evolutionary Genetics *


8. Science Bingo: Genetics V - Genomics *


9. Science Bingo: Sweet Water *

10. Knowledge Bingo: Citizenship * 


11. Knowledge Bingo: Orientation to the World of Work *


12. Knowledge Bingo: Horseback Riding 


13. Science Bingo: Energy


14. Knowledge Bingo: Playing with the Orchestra 


As a last reference we would like to mention the card game: "Dealing the DNA: Operating a Genomic Terminal ((2000 - by Pavan) *. It would suffice to say that using this game in two 40 minutes classes we were able to hear the statement from 6th graders: "now we know what Gene Therapy  is". 


Not only they really understood the general principles, but more important they enjoyed themselves a lot while learning. Whenever we are able to associate pleasure with learning the natural consequence is the free flow and permeation of knowledge to the student. That is our main objective.


This system was developed specifically for underdeveloped conditions such as those found in the poverty pockets of Brazil. We really believed that it was limited to that. That seem to me to be truth until one month ago, when a fellow scientist from a German institution told us that a survey showed that 40% of the German population declared that their desire was for "tomatoes without genes, because genes are very dangerous".


The pleasure involved in this line of work has amazed us and rewarded in an unexpected way. The demand is great and there is a lot that can be done. 
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