PROBLEMS
OF EDUCATION
INeTHE 21st
CENTURY

INFORMATION &
COMMUNICATION
TECHNOLOGY IN

~ NATURAL SCIENCE

“ EDUCATION — 2010

ISS

97718

N 1822-7

2

A.Broks Editorial PEC vol.24, 2010 (pp.5-7)

21786



Problems of Education in the 215 Century, ISSN 1822-7864 VOLUME 24, 2010

INFORMATION &
COMMUNICATION TECHNOLOGY
IN NATURAL SCIENCE
EDUCATION - 2010

Scientific Methodical Center ,,Scientia Educologica®, Lithuania,
the associated member of Lithuanian Scientific Society and ICASE
(International Council of Associations for Science Education)

The articles appearing in this scientific collection are indexed and abstracted in EBSCO: Education Research
Complete (http://search.ebscohost.com), Copernicus Index (http://www.indexcopernicus.com), the Asian Edu-
cation Index (http://www.asian-education-index.com/education_journals_index_P.php), SOCOLAR, China
Educational Publications Import & Export Corporation (http://www.socolar.com/?ver=en) and list of Science
Education Journals (http://homepages.wmich.edu/~rudged/journals.html)

A.Broks Editorial PEC vol.24, 2010 (pp.5-7)



Publisher

Scientific Methodical Center ,,Scientia Educologica®, Lithuania, the associated member of Lithua-
nian Scientific Society and International Council of Associations for Science Education (ICASE)

Editor-in-Chief

Prof.dr. Vincentas Lamanauskas, Scientific Methodical Centre ,,Scientia Educologica®, Republic
of Lithuania

Editorial Board

Dr., prof. Boris Aber3ek, University of Maribor, Slovenia

Dr., prof. Agnaldo Arroio, University of Sdo Paulo, Brazil

Dr., prof. Martin Bilek, Hradec Kralove University, Czechia

Dr., prof. Andris Broks, University of Latvia, Latvia

Dr., prof. Janis Gedrovics, Riga Teacher Training and Educational Management Academy, Latvia
Dr., Angela James, University of Kwazulu — Natal, South Africa

Dr., prof. Vladimir S. Karapetyan, Armenian State Pedagogical University named after

Kh. Abovyan, Armenia

Dr. Kuo-Hung Huang, National Chiayi University, Taiwan

Dr. Todar T. Lakhvich, Belarusian State M.Tank Pedagogical University, Republic of Belarus
Dr. Eleonora Melnik, Karelian State Pedagogical Academy, Republic of Karelia, Russia

Dr., prof. Danuse Nezvalova, Palacky University, Czechia

Dr. Yuriy Pelekh, International University of Economics and Humanities named after Academi-
cian Stepan Demianchuk, Ukraine

Dr. Uladzimir K. Slabin, University of Oregon, USA

Dr. Laima Railiené, Scientific Methodical Centre ,,Scientia Educologica®, Republic of Lithuania
Dr., prof. Borislav V. Toshev, Sofia University, Bulgaria

Copyright of this scientific journal entitled Information & Communication Technology in Natural Science
Education — 2010 is the property of Scientific Methodical Centre “Scientia Educologica”, Lithuania. All rights
reserved. No part of this journal may be reproduced or transmitted in any form or by any means, electronic
or mechanical, including photocopying, recording, or any information storage and retrieval system, without
permission in writing from the copyright holders.

Problems of Education in the 21* Century is an international, periodical, peer reviewed scientific journal, issued
by the SMC ,,Scientia Educologica®.

Sponsor
This volume is partly funded by the Research Council of Lithuania

Address: Scientific Methodical Center “Scientia Educologica”

Donelai¢io Street 29, LT-78115 Siauliai, Lithuania

E-mail: problemsofeducation@gmail.com

Phone: +370 687 95668

WEB page: http://www.gu.projektas.lt; http://www.jbse.webinfo.1t/Problems_of_Education.htm

ISSN 1822-7864 © SMC ,.Scientia Educologica®, Lithuania, 2010
© Authors, 2010

A.Broks Editorial PEC vol.24, 2010 (pp.5-7)



PROBLEMS
OF EDUCATION

IN THE 21* CENTURY
Volume 24, 2010

Contents

Editorial

SOME GENERAL TRENDS WITHIN THE DEVELOPMENT OF MODERN NATURAL
SCIENCE AND TECHNOLOGY EDUCATION IN THE BEGINNING OF 21T CENTURY

ARHHSIBIORS sonran iz v s s e e A AR RS 5
Articles

INFORMATION COMMUNICATION TECHNOLOGY AND E-LEARNING

CONTRA TEACHER

Boris Abersek, Metka KOTAIZEl ADEIFEK ......uvuereeireereesreeeeieiseeseesseeeneeeesessenesessesassesessesssnens 8

THE USAGE OF A SIMULATION TO STUDY INTERMOLECULAR FORCES:
SOME FINDINGS
Claudia Ayres, Celeste Ferreira, Agnaldo AITOIO ,......cuvuvieeereieeeserreresrerecssescseessusneseencssesensasnanns 19

CREATION OF EDUCATION ACTIVITIES MODELS WITH E-LEARNING SUPPORT
Zolthn Balogh, Milan TUICANE vvveeeeeereresresssessereseesesseseseesasseesessesesasessassssesesesesesesssmnsseseees 30

VIRTUAL AND PHYSICAL RESOURCES: A CASE OF SYNERGY IN STUDYING

TIDES AND ROTATION
Antonio Barbot Silva, Claudia Abrantes, Elisabete Oliveira, Carla Chumbo,
AntoniorAlberto:Silva, Maria.Joao SilVa .y mumnvesmvvssss s s s s s vaa sy vess 38

USE OF VISUALIZATION TO MOTIVATE SCIENCE AND GEOGRAPHY
EDUCATION OF FEMALE SCHOOLCHILDREN
Renata BIilDOKAIIE  .ivieuiiiuenieneieniseeeratnetasasereeessncnssesosnsessnssssssnsssessessssssssssssssssesssssssansseness 49

CURRENT CHALLENGES FOR COMPUTER SUPPORTED SCHOOL CHEMICAL
EXPERIMENTS
Martin Bilek, Jarmila KIMETOVA || ... i iiiiiiiieiriiciiiecte it ereee st se st s e sane s 58

LITHUANIAN AND ESTONIAN STUDENTS' ATTITUDE TOWARDS SCIENCE
TEACHING/LEARNING METHODS: COMPARATIVE ANALYSIS

Vincentas Lamanauskas, Renata Bilbokait¢, Irina Zhikina, Inna Portjanskaya ____ . ... ... ... ... 66

METAVISUALIZATION: AN IMPORTANT SKILL IN THE LEARNING CHEMISTRY
Solange Locatelli, Celeste Ferreira, Agnaldo AITOI0 | ........ccceerireererrueerneeerireeesieeresanessseeeenaens 75

RESEARCH ON USING THE INTERNET IN CHEMISTRY TEACHING
Veronika Mrazova, LukaS Miller o..cosvvmonnummmmmmmmimmrase s s rses e s vass 84

A.Broks Editorial PEC vol.24, 2010 (pp.5-7)



PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Volume 24, 2010

FUTURE TEACHERS' OPINIONS ON THE DIGITAL COMPETENCIES OBTAINED
DURING THEIR STUDIES

Mateja Ploj Virti€, Mateja PEUNAET .vvvuvvvvesssesssnssssssssssssssssssssssssssnssssnsesssssssssssesasssnssssnsnnnes

LANGUAGE-INDEPENDENT VIRTUAL BIOLOGY EXERCISE FOR THE DEVELOPMENT
OF KEY COMPETENCES FOR LIFELONG LEARNING

Mir0 PUBEK, ANAIE] SOTEO eeveereerrrrrereeeeeeeeeiessnreeeeeeeesessssnserereeeseesesssssssnseeseseesasnsnsnsees

EFFECT OF LECTURE FORM ON PROGRESS IN STUDIES

Margarita V..Shishonok, Eugene V. Makarenko vecsesessissssisimsisensisssnisismisissivessissssisessevonssissssne

THE LEARNING PHYSICS IMPACT OF INTERACTIVE LECTURE DEMONSTRATIONS

Violeta Slekiene, Loreta RAZUIENE vveverunserrerrsnsseeersnseseesnssnseessesssesessssnsnsssesnssnssseseessnnassens

APACER: A SIX-STEP MODEL FOR THE INTRODUCTION OF COMPUTER-
SUPPORTED LABORATORY EXERCISES IN BIOLOGY TEACHING

ANAIE] SOTEO 1.uviiiieuerieeeisereeieeteeeeiteesesiaseeeesasseesssaesesssssesesssesesssseseesesesssssenssseessnseens

Information

INFORMATION & COMMUNICATION TECHNOLOGY IN NATURAL SCIENCE

EDUCATION = 2011 Loiiiiiiiiiiiiieiniiinteseniiee et e e sisaeteeesestnessesarseessmaesesesannesesenns

A.Broks Editorial PEC vol.24, 2010 (pp.5-7)



PROBLEMS
OF EDUCATION

IN THE 21*CENTURY
Volume 24, 2010

SOME GENERAL TRENDS WITHIN THE
DEVELOPMENT OF MODERN NATURAL
SCIENCE AND TECHNOLOGY
EDUCATION IN THE BEGINNING

OF 215" CENTURY

Andris Broks
University of Latvia, Latvia
E-mail: andris.broks@Iu.lv

Introduction

As a result of tremendous development of science and technology our modern life has
become very complex. Diversity and speed has become the main characteristics of our life
today. Actual changes in life always are followed by corresponding changes (reforms and trans-
formations) in education, because education means specially organized gaining of life experi-
ence for life. Life experience — it means not only knowledge, not only knowledge and skills, but
all together knowledge, attitudes or values and skills (Broks, 2010). Education as a process of
gaining life experience includes not only traditional learning/teaching, but also development of
corresponding value orientation — attitudes. This note is very important today when globaliza-
tion processes have initiated a loss of clear value orientation for future development of human’s
life on global as well as on local scale. World needs more clever and honest people tomorrow
when we have today.

Reconsideration of the Content of Modern Natural Science and Technology
Education (NSTE)

Today it is becoming clear that two basic kinds of modern education must be separated
and joined in much better way as it is done in traditional education systems (Broks, 2010). The
content of General NSTE today is overcrowded with detailed professional knowledge as well
as skills and follows outdated structures of text books and other educational materials. Onto-
didactics propose systemic generalization of educational content and such approach has been
reported as possible solution to improve the situation with overcrowded content of General
NSTE (Broks, 2010; Ostergaard, Hugo, Dahlin, 2007). At the same time General NSTE today
traditionally proposes only learning and teaching — gaining knowledge and skills with very
small attention paid to develop also corresponding attitudes or value orientation. General NSTE
has to insure balanced development of human’s spirit what means systemic taking care of mind,
feelings and will.

Modern Professional NSTE needs serious improvement of contacts with professionals
in real practice. Based on high quality General NSTE modern professional NSTE has to get

active support from corresponding professionals in order to learn really modern updated tech-
nologies.
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Development of New Pedagogical Approaches within Modern NSTE

There is actual need today for a new generation of creative and self dependent people in
general and specialists in particular. First of all our traditional teaching/learning process must
be changed to educational process (Broks, 2010). Instead of traditional drilling with the aim
to memorize and then formally repeat facts and actions modern constructivist approach is de-
veloping (Nezvalova, Lamanauskas, Raikova, Valanides, Pekel, 2009). Educational research
(problem solving, inquiry based education) methods are just in time to realize pedagogical
partnership relations between educators and pupils, where educators are managers of pedagogi-
cal process and pupils have their freedom and responsibility for creative and self-dependent
solving of given educational research problems.

Secondly, moedern information and communication technologies (ICT) are success-
fully entering our schools to help educators as well as pupils when they are solving their edu-
cational problems. Like ontodidactics and educational research methods, IT today is actual part
of the development of modern education. Effective use of ICT includes not only development
of e-education materials but also e-education mediums where corresponding management of
pedagogical process is possible. At the same it is worth to note that e-mediums just only adding
new possibilities in educator-pupils partnership relations. Development of e-education tech-
nologies will never diminish high quality educators as pupils’ educational research managers.

Conclusion

All mentioned above actual activities in our life and education needs study and con-
scious use of systems thinking. There are many gaps all around us separating parts of the whole
what results in low effectiveness as well as efficiency of many our life activities. The problem
of bridging these gaps has become actuality. Modern systems theory as theory of systems
thinking is an effective tool when solving complex problems not only in natural and technical
sciences, but also in sociology and humanities (Broks, 2010; Sterling, 2003; Agoshkova, 2010;
Hasunos, 2008; Wilber, 2007). Systemology as applied theory of systems theory within definite
branch of our life seams to be very perspective tool to manage many sophisticated situations.
Systemology of Education is just one example of such practical use of general systems theory
for solving corresponding complex social problems (Broks, 2010).

World globally and locally needs clever and honest people — good luck to all of us when
developing corresponding theory and practice of education as life experience for life in the 21¢
century!
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Appendix to printed above text

EDUCATIONAL PROCESS
AS EDUCATIONAL RESEARCH PROCESS

Fundamental Science — . Applied Science —
RESEARCH THEORY RESEARCH

® Discription: 4 oo - ®  Project
comprehension, Consideration development
causality

® Preparation of
project
realization

® Conceptualization:
understanding,

Use of phenomena —
factology

BEHAVIOR

COGNITION ® Realization

®  Observations

of phenomena of project
Needs PRACTICE Satisfaction
of needs

Full scale educational research process as educational process includes study
of both fundamental and applied research activities as creative gaining of new life
experience for life to satisty definite needs of the person or society.
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