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Annotation

     Tuition with the help of information technology and the Internet belongs is still an innovative and none to usual methods of chemistry tuition in actual school practice.  We also mention e-support of chemistry tuition. Apart from the significant motivational effect, these methods are expected to help students to improve the quality of and maintain acquired knowledge for longer. Today a whole range of chemistry tuition computer programs, electronic textbooks, databases etc., are available. The Internet is becoming more and more significant in the tuition of chemistry, enabling the on-line use of various Internet applications such as virtual laboratories, on-line databases, freeware computational, simulation and visualisation programmes or interactive textbooks. Unfortunately, at the present time it is possible to characterise work with information technology and the Internet during the tuition of chemistry as non-systematic and infrequent. One of the causes of this state is the insufficient didactic preparation of chemistry teachers for effective work with the Internet and ICT in general during tuition.  
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Introduction

     In connection with general educational programmes (RVP) introduced into schools and the school curricula connected with this and also the differing demands for the competence of students issuing from the present situation, the need for the use of non-traditional educational methods, or more precisely the procedures of managing the learning activities of students, arises. Tuition supported by information technologies and the Internet can also certainly be classified among these methods. The educational methods supported by these technologies are expected to contribute to the required individualisation of tuition and to improving the quality of and maintaining acquired knowledge for longer. A greater measure of independent study by the students is also expected and the motivational potential of such conceived tuition is also without dispute. 

The existing state of the use of information technology and the Internet during the tuition of chemistry

     The use of information technology including the Internet during the tuition of chemistry in actual school practice is more than unsatisfactory. This discovery issues from research carried out in the year 2002 which was carried out on a sample of 189 chemistry teachers (Škoda, Doulík, 2002). The following facts issued from the research:

· The frequency of use of information technology during the tuition of chemistry is nearly negligible and its assessment moves near the value “never”. This state concerns used chemistry tuition computer programmes, the Internet and multimedia CD-ROMS. Only educational video programmes are used more frequently. With regard to the possibilities of tuition supported by modern hypermedia technology it is necessary to consider video an outdated technology. 

· The computer literacy of teachers is, at least according to the opinions of the respondents themselves, generally satisfactory. 76% of the teachers stated that they at least partially manage to work on a computer. 41% of the respondents even use the computer for preparing school lessons. More than half the teachers acknowledged the importance of the Internet. However, the fact that a third to half of the teachers cannot even give the hardware parameters of the computers available in their school strongly contrasts with the own assessment of the teachers. The fact that 83% of the respondents do not use information technology during the tuition of chemistry also gives proof of the low level of the teachers’ computer literacy. 
· Among the main reasons why information technology is not used during tuition at schools is the excessively high number of students in classes, organizational problems and also the fact that the school usually does not have the corresponding software or a sufficient number of computers intended for the tuition of chemistry, which would enable effective work with information technology. The fact that didactic methods are not completed when working with information technology and that teachers more or less proceed intuitively during their use also remains a specific problem. 

· If information technology is used during tuition, then it is usually the teacher himself who works with it, or sometimes a smaller group of students. Individual work of students with information technology was not recorded in one single case and this is of course the most beneficial and from the didactic viewpoint also the most effective form of work with the technology. However, it is necessary to emphasise that students working with information technology places increased demands on didactic management on the part of the teacher. 

· In schools, information technology is most frequently used for the repetition and fixation of subject matter. This use enables feedback, which is usually built into educational programmes. What is more, the use of information technologies for these educational methods enables students to work relatively independently and is not so dependent on didactic management by the teacher.

Selected methods of the use of the Internet during the tuition of chemistry

     At the present time, the Internet offers a number of methods for the support of chemistry tuition, both at primary and of course at secondary schools. The language barrier remains a specific problem, because most of the relevant information usable for the support of chemistry tuition is usually in the English language. Unfortunately, Czech language links are still very few. Nevertheless, with the increasing language skills of students it is also possible to consider the use of foreign language links during the tuition of chemistry. The use of the Internet for the support of chemistry tuition can be divided into several areas (Škoda, Doulík, 2003, Šipoš, 2004). However, we point out that the following classification is only one of many and it cannot be followed strictly. 

1. Motivational web pages

The web pages http://projekt-cl.ujep.cz devoted to chemiluminescence and created at the chemistry department of the faculty of education at the UJEP in Ústí nad Labem (Pečivová, Šícha, 2003) can serve as an example. Interested parties are welcomed first of all by the “Guide to the Project on chemiluminescence”. The offer of a whole range of active links enables the visitor to the web pages to find answers to a number of questions connected with the attractive subject of chemiluminescence. For instance, under the question “How to create cold light simply?“ it is possible to find instructions for sixteen chemical experiments which demonstrate chemiluminescence. It is possible to realize four of these in household conditions. The course of the technically demanding experiments is also documented by a video recording. For each described experiment a brief history, the necessary aids and chemicals and the precise laboratory procedure is given and the disposal of chemical wastes is also described. Interested parties can also acquaint themselves with the fundamentals of the origin of “cold light” or with its contemporary practical uses. The created web pages are conceived as open under the condition that they will be continually expanded according to the interest of inquirers. 

Periodic tables

     One of the basic information sources that are available on the Internet for the tuition of chemistry is periodic tables. A nearly inexhaustible number of these exist in various graphic designs and with varied information content. However, it is necessary to point out that the methods of their didactic use during the tuition of chemistry are also very varied. As an example, we give the tables at the address http://home.worldonline.cz/~cz382002/. This concerns a periodic table in the Czech language which can be downloaded as a zip file from the www pages onto the computer. The facts about the chemical elements and some compounds given in this table are usually taken from chemical and analytical tables (Vohlídal, Julák, Štulík, 1999). 

     A very good quality and versatile periodic table in the English language, providing a great amount of varied information, can be found at the address http://www.webelements.com/. By clicking on the chemical symbol of the element on the table, a page with detailed descriptions of the element will appear. A number of the given properties are also documented by relevant graphs. Pictures and three-dimensional models of orbitals, including hybrid orbitals and videos of some effective experiments are also available on this web page. The construction principle of the electron casing of atoms is illustrated very clearly:
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where by clicking on the relevant arrows you occupy the orbital valences with further electrons according to the construction principle. We believe that this WWW page provides extensive possibilities of use of the information presented here during the tuition of chemistry. 

     The periodic table on the web pages http://www.jergym.hiedu.cz/~canovm/vyhledav/chemici2.html is particularly suitable for motivational purposes. This concerns a search engine for searching out tables with foreign language element names. The page provides a nearly inexhaustible selection of periodic systems in 159 languages, including very unusual ones (for instance, Tajikistani, Hebrew, etc.) or in Braille. There are also mnemonic aids for remembering some groups and periods of the periodical table available on these web pages and also a periodic table which can be downloaded as an exe. file onto the hard disk, a range of information concerning the history of the periodic system of elements, and the development of Czech names and Czech inorganic and organic terminology. Brief biographies of Jan Svatopluk Presl and Karl Slavoj Amerling are also given here. A dictionary of translations of specialized terminology used in Czech during the period of the national revival is also available.

2. Laboratory guide

A laboratory guide is web pages which have many useful functions, usable particularly in laboratory practice. Apart from others, it enables for instance the on-line calculation of material solutions in liquid and calculations for mixing solutions of various concentrations. One of these guides in the Czech language is available at the address: http://www.labo.cz/mft/koncentrace.pl. The system is capable of calculating the molar concentration of the solution according to the amount of individual components and also conversely of calculating the amount of components for attaining the required molar concentration. Built-in tables for molar weight, density and the mass fraction are used for the calculation so that it is not necessary to search out the information needed from other sources. These values are pictured in unchanging fields, under the selection of the given substance or liquid, for your information. Apart from the actual calculations the system also gives various expressions of the composition of the given solution: mass concentration, mass fraction, volume fraction and molar (substance) concentration. A unit converter and on-line calculator of the selected substances are also a part of the web pages. Although the didactic use of these on-line calculations is limited by the fact that it is not clear how the system works and how it carries out the calculation of the required quantities, we still believe that the use of the method of on-line calculation will be a great asset during tuition, particularly during laboratory experiments 

3. Simulation and visualisation programmes

In actual school practice, these programmes are hardly used at all. This basically concerns programmes enabling various animations, simulations of processes or effects, modelling spatial structures of molecules and visualisation. In principle it is possible to divide these visualisation programmes into programmes for three-dimensional and two-dimensional visualisation of structures. Furthermore, it is possible to mention viewers and editors, which apart from a simple illustration of the structures also offer an extensive palette of instruments for their modification (Hlavatý, Macháček, 2001). A wide range of programmes in this category is commercially available. Unfortunately, the cost of acquiring them exceeds the usual possibilities of schools. The programme ACD/ChemSketch is freely available at the address http://www.acdlabs.com/ as a freeware version on the Internet. It is possible to download the installation files of the programme at this address onto the hard disk. The programme serves chiefly for recording the structure of particularly organic substances and for modelling them. The created structure is automatically optimised by a calculation of actual bond angles between the individual atoms forming the molecule and its 3D (spatial) model is created. The program has very extensive possibilities of use. An exhaustive summary of these would exceed the scope of this article
5. Virtual laboratories

     Virtual laboratories are web pages that are graphically arranged into the likeness of a chemical laboratory, and contain a great range of varied information, animations of experiments, laboratory utensils, pictures, etc. A very nice and didactically well-completed virtual laboratory in the German language can be found at the address http://www.seilnacht.tuttlingen.com/Chemie.htm.

[image: image1.png]i ElEk=
il TEAEE

Giftschrank

0
0
]
a0
0

=
=l
=
=)
=]
a

Fart
sa on

Ichemistexikon]
[Umweltlexikon] IEFU
Experimente

Didaki®
Reterate

OO

X





By clicking on the individual components of the virtual laboratory it is possible to call up additional information (for instance, about minerals, gases, laboratory methods, etc.), pictures, animation and also links to other web pages concerning the given issue. 

6. Databases

Didactic databases are an instrument that offers great opportunities for quickly accessing information, for finding various data and values, their mutual comparison, classification and finding the relations between them. An example could be the Internet systems of the classification of compounds and creation of their names. A database of the physical properties of organic substances and technical gases and their compounds (FYDAT) is available at the address http://home.tiscali.cz/cz050233/. Even though the database is a commercial product, it is possible to download its demo-version, which also provides certain possibilities of use during chemistry tuition. A database of toxic properties of substances in relation to the environment: http://www.atsdr.cdc.gov/toxfaq.html exists in the English language, for instance.

Conclusion

     Information technology and the Internet provide extensive possibilities of use during the tuition of chemistry both at primary and particularly at secondary schools. The question remains, how will the actual education system be prepared for tuition supported by information technology? Will teachers be prepared? Will the didactics of individual subjects be prepared? Tuition by means of information technology can be sufficiently didactically effective and has great motivational potential. However, it is necessary to find and create an optimal model of symbiosis of “human” and “technological” education. 
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