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�Abstract -  The authors present the results of a survey carried out among secondary school students (science and mathematics oriented grammar schools and technical schools) on how and to what extent students use the Internet. The research comprised 383 students attending the above mentioned schools in Zagreb. 62% of the total number of the surveyed  students attending the third class of the mentioned schools have a personal computer at home. The number of male students  having a computer exceeds the number of female students. So far, 42.45 % of the students have had the chance to use the Internet, the percentage of male students exceeding once again the percentage of female ones.  26.8% of the students have access to Internet from their home personal computers.

Students mostly use WWW tools and E-mail, mainly for searching, with no particular aim and for communication with other users. A vast majority of the students have learned to use the Internet from their friends or from books and magazines. The number of students, on the other hand, who have learned to use the Internet at school is insignificant. Moreover, it is interesting that students use the Internet to a little extent to learn their school subjects, and they mainly learn what they consider interesting, regardless of how much that is related to the school subjects. 

The paper mentions the possibilities of using the Internet in learning and teaching at school as well as the necessity to introduce it into school life in general.





1. INTRODUCTION



In February 1997 a computer-related incident  in Zadar attracted the attention of the media.  While searching through Internet three secondary school students managed to break the protection codes of the Pentagon and get access to data which are not accessible to the general public. This event caused concern at the Pentagon and divided the Croatian public. Some have praised the ingeniousness of the young Zadar hackers, others have warned that it is a criminal offence which ought to be punished.



Exactly at the same time when this news was published we finished our research on the use of the Internet by secondary school students in Zagreb. The basic problem is how and to what extent students use the Internet? 



In view of the our initial survey the conclusion could be drawn that students are  ahead of their schools. Most of the schools do not have the Internet link and not all the teachers pay adequate attention to it in the teaching process. The students usually do not wait for some current attractive topics to be introduced into the school curricula; they explore and learn on their own.



Throughout the world the number of experts dealing with the use of the Internet for learning, i.e. for solving school tasks, is increasing. Good examples of  complete projects in this area are the projects led by G. Eillen at the University of Michigan [1], the project led by Heike Gerdes at the University in Bonn (Germany) [2], and the American project K-12 (http://www.execps.com/~dboals/k-12.html). 

  

We have not managed to find a similar work of research with which to compare our results. Nevertheless, we believe they are interesting for education and computer experts in Croatia and the rest of the world. Croatia is a small country and the Croatian language is spoken by only about five million inhabitants. It is, of course, interesting to observe how a small country is joining the world computer trends, and, particularly, how young people from a small European country try to keep up with the latest developments in the Internet area.



2. METHODOLOGY



The research was carried out on a sample of secondary school students in Zagreb. The sample is intentional since we selected all the technical schools and grammar schools with an intensive scientific curriculum (so called mathematical grammar schools). Ten schools were selected: The School of Electrical Engineering (Konavoska ulica 2), The School for Post and Telecommunications, The Technical School (Klaiceva ulica 7) The Rudjer  Boskovic Technical School, The Lucijan Vranjanin Grammar School, The Third Grammar School (Kuslanova ulica 1) The Fifth Grammar School (Klaiceva ulica 1), The Tenth Grammar School (Klaiceva ulica 1), The Thirteenth Grammar School (Avenija V. Holjevca 17) and The Fifteenth Grammar School (Jordanovac 8).



The survey was carried out in one of  the third forms of each school, and it also included a few students from other forms with some experience with the Internet (N=308). Apart from third form students, 73 more students with Internet experience attending the second or the fourth form were also included in the survey.



The survey was carried out by means of a questionnaire consisting of thirty questions concerning the use of computers and of the Internet.



3. RESULTS AND DISCUSSION 



A) Quantitative analysis



I  The results concerning all the students attending the third form in the aforementioned schools have been processed in this part.



1. The number of students who have a computer at their disposal at home (N = 308, non-selected sample)



�Male students�Female students�Total��Has a computer�147

68.7%�44

45.8 %�191

61.5%��Has no computer �67

31.3%�50

52.1%�117

37.8%��

61.5% of the total number of students have a computer at home, but this percentage is considerably higher among male students. They have a computer at their disposal in 68.75% of the cases, whereas the percentage of female students  is 45.8%. The difference is statistically significant (chi square test = 13.28, df = 1, p = .0003).



In an earlier experiment on a sample of primary and secondary school students (N=336), we found that 32.44% of the students had a personal computer at home [3]. In that case a statistically significant difference between male and female students was observed in favour of the male students. In other words, it was found that parents who had sons were more frequent computer buyers.



2. The number of students who have had the chance to use the Internet service so far (non-selected sample)



�Male students          �Female students�Total��Yes�96

50.8%�21

24.1%�117

42.4%��No�93

49.2%�66

75.9%�159

57.6%��

From the total number of students 42.4% had the chance to use Internet, but the percentage is higher among male students (50.8%) than among female students (24.1%) The difference is statistically significant (chi square test = 17.33, df = 1, p = .000).



3. The number of students who have access to the Internet from their home computer  (non-selected sample)



26.8% of the students have access to the Internet from their home computer, with no difference regarding their sex (chi square test = 2.25, df =1, p = .1251).



�Male students�Female students�Total��Yes�52

29.4%�12

19.4%�64

26.8%��No�125

70.6%�50

80.6%�175

73.2%��

II  In this part  the results concerning the students attending the third form who use Internet as well as the results achieved by the members of the computer sections in schools have been processed. Since there were only 12 female students among the 153 examinees, all of them were processed as a single group.



1. The number of hours spent with the Internet



M�st. dev.�min�max�N��7.58�7.39�0.00�30�153��  

The students who use the Internet service spend with it an average of almost 9 hours per week. The range of the results is rather big, since some of the students spend only one hour per week with it, whereas others spend with it up to 30 hours per week.



2. Where  is the computer with the Internet the students use installed?



�f�%��home�110�71.9��school�2�1.3��friends�30�19.6��other�17�11.1�� 

By far the greatest number of students use their computer at home. It is interesting that only 2 students have access to the Internet in their school.



3. How  have the students learned to use the Internet?

�f�%��at school�  1�  0.6��from friends�81�52.9��computer workshop or club�  5�  3.3��books and magazines�46�30.1��other�39�25.5��

Most students have learned to use the Internet from their friends, then from books and magazines, whereas only one student has learned it at school.



4. Which of the Internet services  do students use (1-regularly, 2-occasionally, 2-do not use)?



Service�M�st. dev.�N��E-mail�1.77�1.27�153��FTP�1.72�1.27�153��Gopher�1.35�1.86�153��news groups�1.73�1.39�153��WWW�1.83�1.63�153�� 

Students mostly use WWW tools,  followed by E-mail, news groups and FTP, whereas Gopher is used least frequently.



5. The rank of the use of the Internet for particular purposes



Rank�Purpose��1.�searching with no particular aim��2.�communication with other users��3.5�game and fun��3.5�learning of contents interesting for the students��5.�learning of school subjects��

Students use Internet to the greatest extent for searching with no particular aim. The second place is held by communication with other users. The third and fourth place are shared by games and fun and the learning of contents interesting to the students. The last place is reserved for the learning of school subjects.



6. Why do students use WWW ( when they use it for learning)?



�f�%��writing of homework� 2� 1.3��writing of reports and seminar papers�23�15��writing/making of wall newspapers and notice boards to a set topic� 2� 1.3��learning of what interests me regardless of the school subjects�74�48.4��do not use WWW for learning

�10

� 6.5��other�  1� 0.6��no answer�10� 6.5��

A vast majority of students use WWW to learn about topics that interest them, regardless of the school subjects. When it is a question of school subjects 15% of the students use WWW as assistance when writing reports and seminar papers.



7. Which contents are students looking for on WWW when they use it for learning?



Content        �f�%��natural sciences and mathematics�33�21.57��social sciences and philosophy� 9� 5.88��arts�17�11.11��technology�72�47.06��sports�48�31.37��hobbies�68�44.44��other�16�10.46��no answer�21�13.72��

Most students are looking for contents from the fields of technology, hobbies and sports. The least wanted contents are from the fields of social sciences and philosophy.



8. Evaluation of contents to be found on the Web (on a scale from 1 to 5)



Characteristics�M�st. dev.�N��good quality�4.03�1.04�153��well laid out�3.92�1.11�153��easily accessible�3.94�1.27�153��interesting�4.33�1.07�153��useful�4.20�1.17�153��new�4.07�1.10�153��suitable for me�4.11�1.22�153��

In the evaluation of  the contents of Internet the element “interesting” obtained the highest mark, while the layout obtained the lowest. 



9. How do students use links? 



�f�%��they feel free to choose and readily follow  links�44�28.8��they do not like it  because it decoys them from the contents they are looking for� 0� 0.0��they occasionally follow links, but they mainly stick to the contents they want to find�76�49.7��they get lost in the great number of links� 8� 5.2��other� 6� 3.9��no answer�11� 7.2��

Most students only occasionally follow links, but they mainly stick to the main content. There is no student who does not like the links or consider them a decoy from the main contents.





10. How do students search for contents on the Web?



�f�%��accidentally, as they come across them�  27�17.6��they use URL which they learn from the press or from their friends�  69�45.1��they use searchers�102�66.7��other�    5�  3.3��no answer�  18�11.8��

The largest number of students use searchers, and then they use URLs they have learned from the press or from their friends. A very small number of students find the contents by chance.



11. How much does the use of personal computer help in learning English? (evaluation on a scale from 1- not at all , to 5- very much)



�f�%��very much�61�20.54��a lot�27�  9.09��fairly enough�45�15.15��a little�92�30.98��not at all�72�24.24��

The answers of students are very different. Some of them think that working with PC helped them in learning English language, while others think (about 55%) it did not help them a lot or anything at all.



B) Qualitative analysis



The questionnaire also contained a few open type questions and the answers to them require a qualitative analysis. Because of time limitations we will briefly present the answers to four questions.



The most frequent answers to the question “For which activities do you mostly use  the computer?” were the following: games, programming in PASCAL, multimedia, storing important data, learning, Internet, experiments with memory, searching through Windows, drawing, practising, improving the knowledge on computers, mail exchange. In explaining their activities with the computer the students use the expressions “surfing” or “digging through the Internet” as well as  searching with memory or  searching for data. One of the students very vividly explained what he did with his computer: “A friend of mine asked me which day of the week was January, 1, 1900, and so I am working on a programme that will calculate that. I can also make a programme which will calculate the date of Easter  in a particular year.”



The most frequent answers to the question “What are the good sides of the contents of Internet?” were the following: diversity, a great quantity of information,  the presence of different media, topicality, IRC (Internet Relay Chat), BBS (Bulletin Board System), the possibility of direct contact with people engaged in certain problems, the possibility of recording pirate software, meeting people on the CHATs. Some students pointed out the educational values of the Internet software, or, in other words, the possibility of using the Internet for learning and expanding their general culture.



We asked our examinees “ What are the bad sides of the contents of Internet?” We point out the following answers: too many pages with no new information, the impoliteness of some users, there are many irrelevant things, some information items have to be paid for with credit card, some contents are amateurish, there is a lot of useless trash, pornography and pedophilia. We want to mention a humorous comment made by the Croatian Academic and Research Network: ”CARNet is cheap, but as slow as a turtle!” The warning of one of the examinees is also interesting and useful to consider: “Internet kills social life. This is because of the addiction to UNIX, IRC, etc.” This student feels that he has little time for the usual social contacts because of the intensive engagement with the Internet. This warning will give educators and psychologists a lot to think about, and it will make them seek for answers that will satisfy the needs of the young people of the end of the twentieth century.



From the answers to the question “ Which problems do you notice while using the Internet?” we would like to point out the following answers: the telephone bills are expensive, the lines are still slow, interruptions during work are frequent, some users are impolite. The students  estimate that  the data transfer is at times slow, the lines from Croatia into Europe and the USA are bad. At the time when this text was being written one hour of Internet use through the Croatian post network cost two dollars.



“The impolite behaviour of certain users” deserves a special comment. The examinees gave some concrete examples: on the net you can find all kinds of things and there are lots of useless things, some use the Internet in a way which is not rational, others communicate impolitely in the net (they offend other people or try to cure some personal complexes, etc). Some examinees admit that impolite behaviour could also include unprofessional experiments with various protected data bases, with the possibilities of the server, etc.



Our research has shown that students know about the Internet much more than their teachers who are not into computers. Secondary school teachers should include the Internet into the programmes  of their permanent education.



As can be seen from the results  the use of the Internet is left mainly to the students’ own initiative. Only one student has learned to use Internet at school and only two of them have access to Internet from their school computer. Many teachers throughout the world and in this country have not realized the possibilities of Internet in learning and teaching



WWW has largely been ignored as a powerful educational tool. Scattered throughout cyberspace, one can find occasional examples of educators, students and researchers experimenting with WWW as a way to teach



Traditional teachers do not generally allow children to make authentic presentations of their thoughts and opinions. Evard [4] mentioned that in traditional environments students are required to be passive. They are required to hand in their work to get it  “corrected”, not to communicate something they care about. Evard believes that students can learn through asking and answering authentic questions, which have meanings and are personally important to them. For this the Internet has part of the solution.



Teachers must constantly adapt their curriculum to the changing needs of their students that computer technology can bring about. One of the key problems in education is that traditional teaching fails because the students have no use or interest in much the material as it is presented. In order to expand their understanding of a given subject, they must become involved in the entire teaching process. With the Internet, teachers are no longer necessarily the center of instruction. With the proper use of WWW tools, students can take control of their own learning at different levels. Cognitive research has confirmed that students learn best when they are engaged with their studies, and when they are making decisions and thinking critically (Elmore et al., 1993),[5].



4. CONCLUSIONS



The number of secondary school students in Croatia who have the chance to use a personal computer at their home is gradually increasing. The students who answered our questionnaire warned that this fact is not given enough consideration in the organisation of learning with the computer at home and in the setting of school tasks.



The students do not wait for the contents about the Internet to be officially introduced in the school curricula. They enrich their curriculum on their own by learning about the Internet at home, their main instructors being their friends, textbooks and magazines 



Education experts ought to estimate when students should learn to use the Internet as part of their school tasks, in other words, for learning, and when and to what extent students should learn about the Internet.



Apart from learning about the Internet and with the Internet students should be taught communication culture on the Internet. This ought to be an important task of the school, since the Internet is a new meeting place for people, a meeting point of cultures and a place for information exchange. There have always been individuals with a tendency to destructive behaviour. Consequently, the Internet is not spared either. School can help a lot with the education for the culture of using the Internet services.



Intensive occupation with the Internet is a hazard to young people’s  social lives. The examinees have drawn our attention to a kind of addiction to some contents which can be accessed through the Internet (e.g. IRC, CHAT, BBS, UNIX, etc). The school will also have to devote attention to the education of young people for life with the Internet. In the competition with the Internet the school loses. Educational experts will have to find new solutions to motivate adolescents for school learning. One of the solutions is the including of the Internet into the entire school life.
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