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Abstract (Navas, Orlik 2003). These extra-curricular activities can increase the in-
In this work the results of organizing the scientific game “Young scientists” al reifts?dlgemgtlvanon deachersin learning science — as well as those of

shown. This game was carried out in three secondary and high schools in Bogota wi
about two hundred students froftig@ade. Several groups of students were conformed
in each school, which competed with each other answering a set of questions al

mathematics and natural sciences, additionally the students carried out special t d

ne opportunity for using games in secondary school and university
fa-curricular work is the application of games between different groups
Students as a science competition. This variant allows the science teacher

of consultation and experimentation in these disciplines inside the same game. Di %i—deveIOp in students important knowledge, skills of discussion, collabo-

ent teams of students competed answering questions and doing special tasks i ghiye work, increase the desire to know more about science by reading

game. This activity, outside formal classes, showed positive results in increasing I%ﬁ’u'tar SC'encel bookts, _t(;ons#Itln% Web anl(j 30_ or:j'.ffTh'S ltnteresilr_\g mede
of students’ interests to study science subjects and provided space for raising mot &x r?'CL.””fCU ar aCS'V'.'etSU as eeg aRpp led in di e“.':‘nl COU?_ res, tor
tion, working in group, learning stimulation and developing high skill levels i xampie, In 1ormer Soviet Lnion an ussia as special creative games

students KVN) for the secondary school and university level students (current
N o o o examples of this game exist in USA and EU too, for example, see , http:/
Key wordsscientific game, young scientists, motivation, extra-class activities, tea}%ww.ligakvn.de/). The aim of this paper is to show the positive OppOI'tU-
work nities of organization of the scientific game “Young scientists” for students

in secondary and high schools.
INTRODUCTION

A lot of teachers and researchers believe that the learning of scienceMBTHODOLOGY
today’s classrooms is too solitary and decreases the exhibition to a groufThe game “Young scientists” was organized in the different secondary
of scientific paradigms that the student take as dogmas, avoiding the pa@ehools in Bogota in 2004 and 2005. The Group of Science education
erful social impact of the work groups, social discussion, and cooperati(@®SE) of the Pontificia Universidad Javeriana (PUJ) has organized the
among the students. Based on this problem, the advantages of inforgehe with these schools: Camilo Torres, Costa Rica, Palermo, Bethlemitas
learning that take place inside and outside the school is emphasized, d&ret some other schools. IBM Colombia was the sponsor of this game and
cause students learn to build ideas with their own conceptual structunesvided t-shirts as the prizes as well as CDs with the introduction to the
confronting them with the experience; this is what the modern educail&M educational site (www.tryscience.org). The Colciencias provided
should motivate in his student (www.jnd.org/dn.msshooks history of science in Colombia as prizes for students.
ComputerGames.html). One way to increase motivation consists on theThe plan of this activity was:
inclusion of games to the teaching and learning process that can elevatelth@rganizing the preliminary part of the game in 3 secondary schools, and
level of the students’ commitment, to maintain low levels of tension, and tothe final between 3 secondary school teams held at the University.
provide a proper atmosphere to learn and confront with the learned expeTo prepare the game, the staff of the GSE organized several meetings in
rience (Jensen, 1996). advance of the game with secondary and high school teachers of science to

Nevertheless, the inclusion of a game to the learning process shoelglain the methodology of this activity. Then, with the participation of
keep in mind many factors to obtain a positive impact in the student. Firsecondary school teachers and staff of the GSE, special scripts were de-
it should be amusing and different aspects have to be involved, like indigned for the preliminary part (Orlik, Gil, Moreno, Hernandez 2005).
vidual challenge, the strategy use as well as the knowledge, anticipatidhese scripts included:

humour, cultural activities, etc. Second it should increase the developmgnigcience with 12-15 questions about this topic (mathematics, physics,
in active ways of thinking such as: analogical and creative thinking, iden-chemistry, biology, astronomy). The level of these questions corresponds
tification of the attribute, critical thought, deductive reasoning, analytic {5 the curriculum of these subjects férg@ade. The questions contained
thinking, etc. (Leigh, 2003/2004). To fulfil these requirements, teachersgyiginal material that stimulated thinking, reasoning, creative reflection,
should carefully design game activities for teaching and learning. team work, problem solving and other high level cognitive skills of

According with the previously exposed, engaging students in enjoy-sydents. 4- 5 special questions for the ‘public’ (the students who were
ably scientific activity beyond the normal curriculum is one important way ot taken part directly in the game) were prepared too.

to improve the quality of knowledge and skills and provide better motiva- . g o I
tion gf studentsq. Th}:ere are diﬁe?ent variants of sgience extra-curricufyrAdditionally the participant teams prepared activities related with simple

work for physics, chemistry, biology, mathematics and other science sub€XPeriments of physics, chemistry and biology, which were exposed by
jects: schools and national Olympiads, organizing science clubs and circlef!® Participants for their partners and professors, this activity was espe-
of interests in different topics of science subjects, research projects, outcially useful and of interest for students.

side visits and others (Baikova 1984, Roberts 2000, Orlik 2002). Scieh-The cultural part of the programme includes 4-5 special activities for

tific games represent interesting possibilities for science teachers in thistudents with dances, music and songs.

way. These games can be organized in different modes such as: sciencEhe preliminary rounds of the game were organized in each secondary
theatre, games-exercises, science adventures, computer games in sciggiu®| as a scientific and cultural extra-curricular activity, and the school
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administration arranged a special big room for that. From three to fiabout mathematics, chemistry, physics, biology and other science subjects.
teams of the "9 grade students participated in the game in each scho@ach student could also review their own capacity to find the correct
Each team included 10-15 students. A jury of 4-5 teachers provided tmeswer in a limited time available.
score for each question for the team that answered correctly and waghe game was very useful for teachers too. First of all they took part
responsible for managing this activity. Each question was showed oradively in all parts writing and editing script materials and organizing the
screen and then all team had a short time (1 minute or more dependingyame in the respective secondary schools. The scientific and methodologi-
the difficulty of questions) to write and send the answer to the jury faal quality of writing is very important in the first phase, because all the
gualification. At the end, the team that got more points, won the game. Tdeestions should be designed in such a way that it stimulate in the students’
students from the winning team obtained special prizes as books, t- shitisught specific abilities as those referred previously, and they should also
CDs etc. The representative of ‘public’ who did not take part directly, gbave an appropriate level of difficulty for the participants. Questions and
prizes too when they answered their questions correctly. All student atagks must be creative, provide incentive and should be linked with the real
teachers who took part in these activities were presented with a certificifis the boring variant and questions of poor quality must be avoided. In
from the school administration and the GSE. scripts both open and multiple-choice questions were used. A lot of effort
Winning teams from the three secondary schools (10 -15 studentsbiynteachers with their students was spent providing a suitable environment
each team) took part in the final stage of the game in the Faculty of Sciefmethe game, preparing rooms, computers and multimedia, decorating
of the Javeriana University. In this case, the GSE designed a special scripgms, preparing special written science slogans and so on.
the structure of this was similar to those for preliminary parts. Some For many teachers too, this game provided a lot of material and new
questions from the final script are in Table 1. The final game was devekperience to re-analyze their own class work and improve different parts
oped in a similar way to encourage active participation of students. Teach-their educational process. All teachers who took part in this game ex-
ers from schools were present too with 10-20 students who did not takessed their desire to continue such and another similar extra-curricular
part directly in the game. The special jury included members of the GSigtivities for science education.
The group of Palermo and Bethlemitas secondary schools won the gamét the end of the game in each secondary school a questionnaire was
and gained the special prizes — a computer that was provided by the Faagilten to the participants and their fathers to find the level of their satisfac-
of Science of the Javeriana University and books for the school librartion and opinions about this extra-curricular activity. Answers showed a
high level of satisfaction with this game (95%) and desire to repeat this
Table 1 activity. Giving reasons for these positive opinions students and fathers
Examples of some questions from scripts noted the dynamic and amusing space of the game, opportunities for better
science learning, informal organization and a change from the usual mo-
Explain the cause of the grey or black colour of many different cathe-notony of classes. In general they preferaetive methods of learning.

drals from the big cities built in marble (provide detailed explanatfon,
if possible). CONCLUSIONS

The organization of scientific game “Young scientists” in the secondary
How can you distinguish uncooked and boiled eggs by simple |me-and high schools showed an increase in the level of students’ engagement

chanics experiments and interest to study science subjects. This extra-curricular activity al-

(provide detailed explanation of this experiment, if possible). lowed provision of space for increasing motivation, stimulated students’
capacities and developed high level skills. The format of the game is espe-

Why is sea water salty? cially appropriated to foment work in group as well as the interrelation of

the knowledge in physics, chemistry, biology, etc. for the realization of the
How can you obtain cheese from milk? (provide detailed explanation different experiments carried out. ~When students participate in this kind
if possible). of activities, the effectiveness of learning is reinforced. This activity can be
recommended to teachers for increasing the level of educational process in

Students only used their own and group knowledge without _consyltiﬁ@ience-
additional sources of information when they answered questions in IR%KNOWLEDGEMENTS
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teams and for student who did not take part directly (the public). T fBLIOGRAPHY
aspect was positive and helped develop new social relations between
dents.

The observations of members of the GSE, teachers and participa@tﬁ
allow us to say that this activity creates space for increasing the interestso
students in studying science. The form of this activity is the game-compe-
tition and this aspect also stimulated active participation by students. It'is
important that this activity was not an individual competition (that is ofte
the case, for example, in Olympiads). The participation of each student'i
team discussions when searching for the correct answer during the time
g\?glldsiﬁlssgr:Ltjrl]aetiigggil{yigpﬁg:}ll(e; {a:gm(’jeqvlfégﬁgg t?,gtng m?gg%rgﬂm%$oberts. Tundra — accessing science through theatre. Education in Chemistry, v. 37,
taken into account in the learning of the natural sciences and becomes a"- 2, p. 33, 2000.
crucial ability for the scientific development of a society. It was importarff"V"ind-0rg / dn.mss/Northwestern Commencement.html
too that during the game, all participants could review their knowledd®Wnd-org/dn.mss / ComputerGames.htmi.
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