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Background

This lower secondary school was selected because of its good pedagogical use of Interactive Whiteboards. In addition all pupils in 10 class have tablet pc's. Like in many Danish Folkeskoler all third class pupils get a pc. The programme started two years ago, so the fifth class learners have had a pc for 3 years now. The school is located in the suburbs of Copenhagen. It serves local community as an educational and cultural centre. In the 37 classes there are 683 students i.e. 360 boys and 323 girls. They attend grades from 0 to 10. Students’ social background differs much. The teaching staff comprises 29 males and 52 females.

The school building is open-plan. Glass walls provide sufficient separation of teaching areas. 

History of the ICT usage in the school 

ICT was introduced into the school in 1994 mainly because it became available at that time. The innovative approach to teaching and learning has been always applied in the school long before the ICT appeared in education. ICT has not changed this. After the fire that destroyed some of the instructional resources of the school some years ago, the staff decided to rebuild the resources with the intensive use of ICT. Thus. the library as a school media center has been established. Then the school was selected as one of the three schools for a Danish Ministry of Education project on using Interactive Boards in education. 
ICT infrastructure – hardware and software

Thereis a total  of 220 computers in the school. Of them 32 are connected to the local network. All 220 computers are in the wireless network. The number of portable computers is 138. All the 3rd, 4th and 5th graders as well as 10th graders have their own laptops. Computer peripherals available in the school include: laser and colour printers, Whiteboards, scanners, video projectors, LCD panels, CD drives and writers and devices for digital image and video processing. Video Conferencing System is not available in the school. A Whiteboard is available in every classroom. 

The software available for instructional purposes includes LMS systems, such as Scholeintra and First Class. Moreover, students use the following types of software in all subjects:


Word processing, desktop publishing 

Spreadsheet 


Database 


Graphics: presentation, no professional drawing 


CAD (computer aided design), CAM (computer aided manufacturing) 


Statistical/mathematical programs 


Tutorial programs (for self learning) 


Simulations (e.g. real world simulations) 


Educational games 


Software for exams/tests/constructing tests/administrating tests 


Internet browser 


E-mail software 


Encyclopedia on CD-ROM 


Video/audio/authorware 


Music composition 


Presentation software (e.g. PowerPoint) 


Software for Interactive questionnaire 

The school ICT coordinator complained about the slow network performance, insufficient number of computers and the quality of software, which is either too complicated for teachers and learners or not specific enough for use in specific subjects. 
Teacher training 
Teacher training comprises two areas, technical support and pedagogical use of ICT. Technical support is available from an ICT coordinator who has 3 hours per week allocated to this activity. Technical support is also provided mutually by teachers in the form of: 

· informal contacts/communication, 

· the school’s working group or committee for ICT in education, 
· the use of ICT/computers in education is a regular item on the agenda of staff meetings, 
· replication courses: A teacher who has attended a course usually repeats this course at school for other teachers, 

· in-school courses. 

General and introductory courses are taught in school however specialized courses related to the operating, maintenance of computers system and networks as well as subjects-specific pedagogical courses are available for teachers. Special courses on the use of Whiteboards are regularly organized. The teachers have to take 50 hours of training per year within this limit 12 hours include compulsory ICT training. Special in-school training was organized on the use of Whiteboards. Over 75% teachers use Interactive Whiteboards which are used in all subjects However not all the teachers use ICT intensively: As our classrooms are equipped with DVDs, projectors, Whiteboards, the majority of our teachers can use ICT. There are nevertheless some of them who are not inclined to it and refuse to use it, the principal claimed. It is also worth noticing that every teacher is a qualified Junior PC trainer.

Sharing knowledge among teachers is also popular. Three or four of our teachers are experts indoctrinating other teachers the principal claimed. In our school, exchanging good practices and information among the teaching staff is well established, the teachers confirmed.
The technical staff consider themselves as competent in all hardware and software used in the school. The teachers are satisfied with the resources and support. However, newly graduated teachers are not prepared for the pedagogical use of ICT. Although they are competent computer users, it takes time and effort until they are able to use technology for educational purposes. However ICT skills and competences do not determine the final decision during the recruitment process. Social skills and pedagogical competence are more appreciated. 
Pedagogical use of ICT 
The realization of policy goals with the use of ICT takes place in the following areas: communication with teachers and peers via e-mail for learning purposes, using external databases as well as designing and maintaining web sites. Whiteboards are used in all subjects and multidisciplinary activities. The school uses intensively LMSs called Skoleintra and First Class.
The students’ main way of using of ICT in school is for learning. Taking notes, searching for information and data, communication with other students in the English or any other foreign language, etc, they said. They are aware of differences in the use of computers in school and at home. At home it is used for several activities (chatting, playing games, etc.). We use them during our leisure-time activities, downloading music, sending messages. Students use the computer for playing games, ending e-mails and similar do the same at school, too, they noticed. However, the teachers didn’t comment on how the students use computers at home.
The main idea is that: ICT should be approached as a tool allowing easy learning, the principal said. School management should be able to provide the necessary financial means to cover equipment purchase and teacher training and to establish a  standard prioritization process to identify and select projects which help achieve use of ICT goals, he added.
ICT is used in the school on an everyday basis. The teachers use the Interactive Whiteboards. We search usage material on the Internet and prepare our own e-content at put in on Whiteboard. This helped students to learn faster, because they can read the information on their own computer and listening. Then we have to clime to exchange good materials and best practices among the colleges by internal conference, the teachers said. Students prefer autonomous work, however at the same time they ask for some limits to be established. There are two ways of collecting various pieces of information. The first is learning by doing and the second is the teacher who is telling the link. We prefer learning by searching for information by ourselves, the students said. We would like to have free access replaced with limited access to avoid some students from searching information which is not useful, they said. They find storing teacher’s notes on the Whiteboard very convenient. The students perceive the results of the changes that make learning easier. Sometimes teachers use Whiteboard or Interactive Board which enable them to send us their notes to support our lessons. We retain those notes on our computers until May, when we are to take our final exams. Also, our school provides daily backups for teachers and students, they said. New approaches to instructional practices need to be developed. Instead of using oral approach to teaching in the classroom, the teaching material is put on Whiteboard thus enabling the students to get connected to it and follow my oral commenting on the subject more in depth. Interaction with students is in these way strengthened and new teaching instructional methods are introduced, the teachers described. We use linear sequence of thinking visualization. It helps showing the students what is the point I want to make, the teachers said.
The technical coordinator who is also a teacher feels competent in both technical and pedagogical areas related to the use of ICT in education. However, the teachers are still developing their pedagogical and technical skills and competences. I participate in a special community network where we the best practices with other schools in Denmark are shared, the teacher of Danish said. The policies on the use of ICT in the school cover free access to the resources for students, teachers and parents. The school management should make ICT school achievements known to the community the principal emphasized. 
Differences the intensive use of ICT for pedagogical purposes make in schools
ICT is perceived mainly as a tool not as a factor for changing educational goals. The impact of ICT itself on the level of knowledge is not considerable. Its value is in preparing students for the future information society which they find unavoidable, the principal declared.
Teachers have much more time for interaction with students. Some teachers now have 30 % more time that they can spend on pupils. Through pedagogical use of ICT teachers can optimize their lessons by providing all the notes on the Web. They prepare their own teaching materials in advance which means that do not have to write  on the black board, the principal emphasised. Learning goals and objectives have not changed as they have always comprised the best preparation of students for the future. 

Both the range of resources has increased and the ways of class organization as well as management have changed. The teachers use a greater variety of materials both from the internet and home-made. We search for materials on the Internet and prepare our own e-content at put in on Whiteboard. This helps students to learn faster, because they can read the information on their own computer and listen to the explanations, they said. Students confirmed the change in class organization and management. We find this works easily. It would be hard to do this work without computers. They are good tool supporting mostly visualization, kinesthetic and slightly less listening, they explained. 
Ways of student assessment have changed. When the assignment is handled on paper the feedback also is given on paper, but when the assignment is handled electronically the feedback is given online – however it depends on the teacher. The students are allowed to use their computers when taking exams with all the textual and audio materials they have stored and used during the semester. However, internet access is switched off for exam takers.

Changes in teachers’ practice

Teacher practices have changed through the use of ICT. Oral in-class explanations are supported to a greater extent by visual materials. Instead of using oral approach to teaching in the classroom, the teaching material is put on the Whiteboard thus enabling the students to get connected to it and follow my oral commenting on the subject more in depth, the teachers said. Thus students have better remote access to the content presented in class. The thinking process s presented with the use of visuals. We use linear sequence of thinking visualization It helps to show the students what is the point I want to make, the teacher of Danish described her teaching practices. What is more, the students produce video and use simulation, drill and practice software, the teacher described.

Technology saves teacher time, so they have more time to interact with students. However, the interactions between the teacher and students have changed, as they communicate via e-mail. The teaching strategies have also changed. Although the materials presented with the use of the Whiteboard are available in electronic form, the teachers require concentration in class. During our teacher’s lessons our computers are closed, we may use them afterwards, the students said. 

Student attitude towards computers vary from the moderate to nearly addicted depending on the person. These students who learn at school tend to use their computer at home for learning, however those who use computers for games in school do the same at home. Some students feel relaxed when the teachers start talking instead of asking them to use the computer. Students also use ICT for international and intercultural communication. They use Internet to communicate with pupils of other schools. As our students will be visiting Iceland, they now use the Internet to be able to communicate with the Iceland students, the teachers said.
Advantages and disadvantages of the use of ICT in teaching and learning

The positive impact on  the pedagogical use of ICT is noticed in many areas of instruction. It seems obvious that through the use of ICT overall computer literacy is improving. What is more, the use of ICT is changing  communication and pedagogical practices. 
We have noticed the following benefits:

· involvement with ICT has improved our learning practices,
· ICT skills at our school have increased significantly,
· teachers have started to communicate more intensively as they share technical knowledge and ICT use best practices, the teachers said. 
Computers are perceived as a tool to prepare students for the future. Computers are a valuable tool to improve the quality of students and to prepare students for the future informational society. Its value is in preparing students for the future informational society which they find unavoidable.
The principal described: The following positive impacts:

· access at anytime from anywhere,
· easier implementation of changes in e-materials. 
Negative impact on pedagogical use of ICT has not been often observed. The students noticed that sometimes ICT may influence concentration negatively. The problem is that when ICT is used in class some students play games which makes them lose focus, they are hiding behind the screen, they said. However, the staff is aware of the risks and work hard to prevent all the drawbacks ICT may bring. The principal illustrates this using a metaphor: The wisest person in the class is the teacher because he teaches. The second wisest person in the class is the Whiteboard, because the teacher interacts with the Whiteboard. The issue is to increase interaction between the teacher and the students, he described. Thus, the key competence required from the teacher is to be able to utilize ICT for pedagogical purposes. 

The school is going to continue the work on the most effective pedagogical use of ICT because ICT will be a must of our foreseeable future, expressed the principal. 
Ethical issues

Both female and male students as well as female and male teachers use ICT. Neither the teaching staff nor the students observed any difference. 
The use of ICT enhances cooperation among teachers. I support cooperation among teachers, team-work, teacher training, etc., the principal said. 

Social cohesion is taken into consideration. We have many students from socially less developed families. By using ICT, we succeeded to lower the gap, the teachers observed. 
While using ICT the following areas of moral issues appear: copying content from the web or other students and playing computer games. The students are aware of risks and dangers of using the Internet as they were told about it when they were small children. 
Transferability 

What can be transferred from the experience of this school to other schools is the collaborative approach to the potential that technology introduces as well as the focus on pedagogy rather then on the technology itself. 

We would like to advise the others to:

· start right away, 

· try to be taught by skilled and motivated teachers, preferably by non-ICT teachers,

· share information and best practices, said the teachers.
Conclusions

The highly privileged situation, in which every student from the 3rd to 5th grades and 10th grade has got his or her laptop is perceived as a base for pedagogical use of the infrastructure, for better preparation of students for the future. Both the principal and the teachers stressed the fact that ICT enhance cooperation between teachers and students. The in-service training is focused on the subject related use of the resources. Intensive use of ICT saves teacher time which, thus, can increase the opportunity for contact time with students. What is worth noticing is that computers and Whiteboards are perceived as necessary tools for learning – technology is important to the extent it contributes to educational purposes.
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