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Background 

Ørestad gymnasium is an upper secondary school. The school is only 3 years old. It has been built based on specific pedagogical intentions with a high priority given to the use of multimedia and new technology. It aims at the implementation of a vision of education for an information society. 
The school is located in the new part of southern Copenhagen, between the airport and the City center. It serves the local community as an educational and cultural centre. In the 28 classes there are 333 male and 382 female students. They attend grades from 11th to 13th. The catchment area is wide as the school is located close to train and metro stations. The teaching staff comprises 41 men and 42 women. The school’s interior architecture breaks worldwide expectations of an educational building. The organization of the space strongly influences the teaching and learning environment. 

The principal’s vision is to use ICT as part of new education. The profile of our school, the new building and the new teaching team offer us a lot of possibilities for using ICT. We are aware that we live in an information society, where ICT deliver information at unprecedented speed, multiple formats and create opportunities for new teaching and learning methodologies, he said. The principal and the teachers have a clear vision of what they want to do and how they want to work with clear reasons why they do it. The funding for the use of ICT comes from the state, district, municipality and private sources. 
ICT infrastructure 

The school ICT infrastructure is well developed. It is based on Apple Macintosh because it is cheaper and virus resistant. The total number of stationary computers in the school comprises 266. There are also 300 computers available for renting by the students. There are 50 computers in the wireless network. The number of portable computers is 50. Almost all students have their laptops either rented or their own.

In the school, over 76% of the classrooms have wireless Internet. The location of computers shows that there are no special computer rooms. There are  computers in a science lab, reading lab or library, 20 of them in each. 190 laptops are available for individual use at school. We use the computers outside of the class, in the area of school reserved for individual or team working on the computer and at home, the students confirmed. What is more, the resources are available for the students, teachers and parents all day.
Apart from this, every student is given a laptop and to provide the needed connectivity the school has installed wireless internet access, stated the principal. The principal and the teachers stressed the fact that the new learning environment is created by the new building with a new type of space organization and a new district around it with a new shopping centre. All the novelty creates synergy that supports any innovation, including the use of ICT in education. 

Computer peripherals available in the school include: laser and colour printers, smart boards, scanners, video projectors, LCD panels, CD drives and writers and devices for digital image and video processing. However, Video Conferencing System is not available in the school. 

The list of software available for instructional purposes is extensive: 


Word processing, desktop publishing, 


Spreadsheet, 


Database, 


Graphics: presentation, no professional drawing, 


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


Statistical/mathematical programs, 


Programming languages, 


Tutorial programs (for self learning), 


Simulations (e.g. real world simulations), 


Educational games, 


Recreational games/other games, 


Software for test constructing and for administering tests, 


Internet browser, 


E-mail software, 


Encyclopedia on CD-ROM, 


Video/audio/authorware, 


Music composition, 


Presentation software (e.g. PowerPoint), 


Software for interactive questionnaire, 


E-content software supported with Sharable Content Object Reference Model (SCORM)* or any other standard which supports collection of standards and specifications for web-based e-learning,


Learning Management System.

Dedicated software is available for all school subjects. The school uses Fronter and other LMSs, however they do not teach fully at a distance. The use of ICT is blended with classroom teaching.

Technical support

Technical support is provided by two persons, who are responsible for the net connectivity and individual technical things full-time. What is more, one classroom teacher is responsible for technology, computer and networking coordination. He deals with computer related activities, which takes about 10 hours per week.  The teachers are also involved in the support strategy as support for search and analysis is provided by the computer coordinator and mutually by members of the teaching staff. 

The coordination of ICT is implemented through formal activities of the coordinator. The technical staff consider themselves as competent in the areas they are responsible for. The teachers are satisfied with the resources. The support offered gives them a sense of security in technical terms and this enhances effectiveness of their work. We have very good technical support. We didn’t lose much time because of technical problems, they claimed.
The students are also satisfied with the ICT resources. There are no particular problems. As our school is a new one, sometimes we only have problems with the network, they said. 
Teacher development 

The system of teacher development in the pedagogical use of ICT is also well developed. The coordinator and members of the teaching staff provide support. The school will organize eight conference days next year where the different subject groups will try to develop more systematic virtual lessons. External training such as participation in regional or national teacher conferences is also provided.
In-service training, partially formal and partially informal, also takes place. We have developed study groups in our school where we share information and teach each other. We are sharing information about the “instrumental” use of ICT (for example how we can record lessons) and about the pedagogical use of ICT (for example how we use or make the interactive questionnaires or assessments), the teachers said. They confirmed their previous interest in ICT which has been developed in the school. I have experience with ICT technology and I have chosen this particular school because they use ICT a lot, one of them said. However, the teachers stressed the importance of the informal learning which is experienced on an everyday basis. My colleagues find the learning project of our school quite informal. It has not been organized systematically. The principal's perspective is more formal. According to him, it is obligatory for the teachers to take: 
· at least some basic computer courses,

· at least some courses on the pedagogical use of computers,

· refresher courses regularly to update their ICT-knowledge.

More than 50% of the teachers have attended basic computer courses, courses on the pedagogical use of ICT and regularly update their ICT knowledge and skills. The principal's vision is to use ICT as a part of new education. 
The following aspects of teaching and learning are present in school and ICT is used extensively to realize these goals: 

· to develop students’ abilities to undertake independent learning,
· to provide weaker students with additional instruction,
· to organize teaching and learning so that the differences in entrance level, learning pace, and learning route are taken into account,
· to teach students to search for information, to process data, and to present the information,
· to make students largely responsible for controlling their own learning progress,
· to teach students to learn and/or work during lessons at their own pace,
· to involve students in cooperative and/or project-based learning,
· to make students learn by doing,

· to combine elements of school subjects with one another (multidisciplinary approach),
· to teach students to assemble, organize and integrate information,

· to teach students to critically evaluate the validity and importance of information obtained from their searches,

· to encourage students to present their work using several forms of presentation, e.g. a text, visual, verbal, and electronic presentations,

· to involve students in collaborative activities where the outcomes are based upon interdependent work,

· to assign students projects that require several people working together for an extended period of time,

· to render students some authority to decide what topics to study,

· to have teachers assign problems where a student selects types of evidence and appropriate reasoning for the solution,

· to engage students in intellectual discourse to exchange information and jointly solve problems,

· to help students learn to critically evaluate the bases of knowledge and the logical structure of deductions and inferences made about this knowledge,

· to encourage students to engage in self-reflection about the consequences of the research strategies.
Students are only limited in determining when to take a test. They are not taught strategies to find diverse sources of information. 

The realization of policy goals with the use of ICT takes place in all aspects of learning, namely: 

· one or more computers are available in every classroom,

· the teachers use computers in their instructional practice,

· using software for students with learning problems,
· encouraging students' learning on their own with the computer / encouraging independent learning with the aid of computers,
· students using computers as supportive learning aids (e.g. searching, analyzing, and presenting information),
· every teacher has an individual e-mail address at/via school, 

· every student has an individual e-mail address at/via the school, 
· students use e-mail, 

· students access external databases via the Internet/WWW,
· cooperation with other schools in the area of ICT,
· provision of training for all teachers in using ICT for educational purposes,
· provision of training for one or a couple of teachers to become an ICT-specialist,
· development of a common vision on the use of computers within the school,
· assignment of non-teaching hours to teachers to support the use of computers in the school,
· attention to norms and values (e.g. language, violence, pornography) in using Internet/WWW.
The students and the teachers use ICT for instructional purposes and communication intensively. The students communicate via e-mail with their teachers and peers. They also use the subject content which is available on LMS for almost all subjects, except civics and informatics. However the students revealed that despite availability of Whiteboards, there are only few teachers that use them. They are aware that: At school, ICT should primarily be used for teaching purposes taking notes, searching for information and data, communication with other students in English or any other foreign language, using learning by virtual lessons etc. 

Little evidence was presented on the interest in technology in the learning environment outside the school. However the teachers confirmed that In the local community people are interested in science and technology. At home students use school laptops or their own computers. They perceive the difference in the use of technology in formal and informal settings. They use computers at home mainly for several activities (chatting, playing games, etc.) and for learning purposes (preparing for the exam, doing homework, searching for the material, etc. 

Goals of the use of ICT 

The primary policy goals of education in the school comprise: 

· to improve student achievement,
· to promote active learning strategies,
· to individualize student learning experiences,
· to encourage more cooperative and project-based learning,
· to develop student independence and responsibility for own learning,
· to give students drill and practice exercises,
· to make the learning process more interesting.
The teachers understanding of the school vision was expressed as: The Ørestad College is the first in Denmark to fulfill new educational visions regarding subjects, organisation and teaching systems. It displays a visionary interpretation of openness and flexibility regarding team sizes, varying from the individual over groups to classes and assemblies, and reflects international tendencies aiming at achieving a more dynamic and life-like studying environment and introducing IT as a main tool.
Both students and teachers confirmed the fact that the school policy for the pedagogical use of ICT is almost fully realized. The students use simulation, drill and practice software. They use the internet for communication with students of other schools, the teachers said. Students expressed balanced opinion on the use of ICT. On the one hand: We especially like watching or making films, music and media and particularly editing the school newspaper, they stated. On the other hand, they observed some specific problems such as dynamics of ICT development and difficulty in catching up with the pace of technological advancements: We are fully aware that the speed at which ICT is developing is unbelievably fast. It is hard for teachers for keep pace with it. We would appreciate that the teachers would be coping with it. As a result of this tremendous speed there are some teachers (particularly the older ones) who are computer illiterate and more over they do not have the necessary skills. The principal commentary responded to this issue. The manager has to employ the proper teachers, who see themselves as learners alongside their students, learning together, constructing their joint learning collaboratively and cooperatively. 
Specific ethical values for implementation of ICT 

In this school special measures are set up to ensure :

1. Incentives for teachers to take ICT courses or training; 
2. Security measures to prevent unauthorized system access or entry;
3. Restricted game playing on school computers; 

4. Specifications of compulsory student computer-related knowledge and skills.
Both the female and male students as well as the female and male teachers use ICT. There is no difference between boys and girls, the principal stated clearly. He also confirmed: both male and female teachers are in the group of the best teachers who use ICT. Neither the teachers see any difference in the use of ICT, except these coming from the subject areas: There is no difference depending on the teacher’s age or gender. But technology is mostly used in the following subjects: maths, languages, traditional and social science, history, religion, they said.
While using ICT, the following areas of moral issues appear: copying and inappropriate websites. We focus on two most important ethical issues: 

· copying content from other students, 

· visiting web sites with no-creditable contents, the teachers said.
ICT use for cooperation and social cohesion

The use of ICT enhances cooperation among the teachers: We exchange the best materials and practices and do joint planning among the colleagues through three teaching rooms, they said (see also section on the teachers’ roles and practices below). The students and the teachers communicate via email. The principal also communicates with the teachers by using e-mail.

ICT is perceived as a tool for preventing social exclusion. We have many students from socially less developed families. By using ICT, we succeeded to lower the gap, the teachers said. 

The use of ICT enhances cooperation among the students on a local, national or international level. According to the teachers: The intention is to enforce the students’ abilities gradually to take responsibility for their own learning, being able to work in teams as well as working individually. 

Differences and changes introduced by the intensive use of ICT 

Learning goals and objectives have changed. The learner should be the central focus for our education system. A truly learner-centered environment permits students to work in way that suits their own learning, interactions with others outside of the classroom, improve social performance across the workforce. The interactive exchange of information and materials and collaboration breaks down the wall of the classroom in our school and allows students to engage with teachers far beyond immediate community, the principal expressed.

Teachers have changed their way of teaching. We have started the virtual teaching in English. We have divided students into two groups (A-is a group of better students and B). The first group of 15 students are taught in class and the other one learns by individual work (with writing assignment). Both groups read the same text, answer the same questionnaires. One of drawbacks is that teachers cannot interact with the students during virtual lessons work. I prepare virtual lessons by recording a speech with a program at the Macintosh platform, the English teacher explained. According to him: podcasting is the most effective, also individual podcasting for developing speaking. 
During physics and maths we use movies, simulation programs and other ICT technology. I use ICT in maths and physics in the way I couldn't do it before. I investigate how could I do the maths for example by film, applet, etc. This helps students to learn more effectively, they can learn at their own speed – they can put some simulation on the movie and get another explanation, the maths and physics teacher stated. A French teacher records feedback electronically. 

The teachers observed the change in students’ learning strategies: Our students take notes, do homework, search for e-contents, evaluate themselves by using computer assessment methods and communicate with teachers by using e-mail. The students use simulation, drill and practice software. They use the internet for communication with students of other schools.
It is worth noticing that the intensive use of ICT enhances the need for personal contact with the teachers expressed by the students: We use computers for virtual lessons. For that purpose we form two groups, one works with the teacher and the other does the virtual lesson on the platform. We would prefer if the teacher would be all the time during the virtual lessons present to provide us with his/her support in his/her role of a master, motivator and controller.

The students use materials from the internet. They are aware of the changes introduced by the use of ICT We learn independently because all the teaching materials are available on the net, they said. However, they seem to appreciate some limitation in their autonomy. It would help us much if teachers prepare internet links before the lessons, because sometimes it takes much time to find the link in the class, the students claimed. Students compile electronic portfolios, so their assignments are more personal. This helps to develop students’ autonomy. 

ICT enhanced the administrative side of the school management. Besides using the LMS for class conferences and communication between teacher and students the LMS system is used to show the daily schedule and students check daily for any changes, like cancellations or swap of teachers. Also homework and assignments are most often communicated here and information from the administration to the students are often only distributed here electronically, like exam plans, results of written exams, etc. Each student has a password and can then see his own personal information. This makes it natural for the student to use the computer as a necessary tool every day.

Additionally, the level of integration of the subjects has increased through the use of ICT as well as the range of resources and materials. The school has moved from photocopies to electronic materials. The use of books has not changed, but the principal predicts that better electronic materials may limit the use of books. 
Furthermore, the ways of student assessment have changed. Teachers evaluate/mark electronically. We can easily handle assessments and homework, the students said. They have no excuse for not doing the homework. The students are also allowed to use computers during the exams. When writing exam, almost every student uses the computer. This is sometimes critical because the computers are connected to the net (we also have wireless net). It is quite easy for students to copy during the exam, the teachers explained.
Unfortunately new ways of cheating have been also developed. It is either multitasking or hiding behind the screen. While not working in class, the students observed that boys play games but girls chat. 
The classroom management strategies have changed. They differ from the strategies usually applied. Teacher’s attention is turning to the quality of learning, children’s creativity, the quality and focus on their learning. Their competence in ICT learning are measurably increasing, the teachers stated.
The ways of class organization and management have changed but it should be stressed that it is mainly because of the change in architecture. The diversity of areas available in the school results in the changes in organization. Our school is different from the others. We have a lot of classrooms which are not of the traditional type. These means that teaching methodologies have had to be changed. 
We have the following four different physical rooms: 

· open area – for individual work with computers, students do their own work, 

· group area – students work in teams, teachers monitor,
· classroom area with glass walls – students sit in rows, every class has electronic Whiteboard,
· virtual platform – a backbone of the teaching, the principal said.
What is more, the areas are flexible. That is, the open area can be easily transformed into a big space where three classes c.a. 90 students can have lectures, use media, work on audiovisual materials. It (the building) displays a visionary interpretation of openness and flexibility regarding team sizes, varying from the individual work, groups to classes and assemblies, and reflects international tendencies aiming at achieving a more dynamic and life-like studying environment and introducing IT as a main tool, the teachers said.

The teachers’ cannot do classroom teaching at the same hour every week in the same classroom. As there are not enough classroom areas the teacher must plan the grouping to reserve a proper area in advance. This changes the teaching a lot. 

Changes in teachers’ practices and roles 

The teachers roles have changed towards cooperative teaching: We have three teaching rooms where teachers exchange and share information. Their main focus is on the online information. We discuss technical issues, record lectures, etc. Teachers of these groups teach different subjects to the same students. Instead of using an oral approach to teaching in the classroom, the teaching material is put on the web, the teachers said. 
The teachers describe the practices: In our school, exchanging good practices and information among the teaching staff is well established. ICT has impact on especially curriculum planning. We have five rooms with special equipment providing lessons for three classes together (it means for 90 students) at the same time. Three teachers have to plan their teaching together. There are special rooms with eight or nine teachers sitting together in planning, preparing common lessons, sharing information, providing team teaching and discussing best practices. Our plan is to have 20% of virtual lessons. The lessons can be organized in different ways:

· self study (students get material and learn individually)

· teachers record their lessons and give lectures.
Students notice the interrelation between the space organization and positive impact on pedagogical use of ICT. They note that architectural construction of their school itself  motivates themselves as well as their teachers to increase openness to challenges of their ICT world.

The key competences required from the teacher to be able to utilize ICT for pedagogical purposes is computer literacy and readiness to cooperate, learn and share. Communication, interaction and synergy have been key issues. We are involved in some kind of project called Teacher resources – our duty is to send information about different ICT resources. We are sharing information on “instrumental” uses of ICT (for example how we can record lessons) and about pedagogical use of ICT (for example how we use or make interactive questionnaires or assessments), the teacher of maths stated.

The fact that students may have access to all the resources in class either through their own laptops or through smart boards results in the need for negotiating what form of presentation is more convenient or pedagogically reasonable both for the teachers and the students. 

Advantages and disadvantages of the use of ICT in teaching and learning

The advantages of the use of ICT in the perception of the principal, teachers and students can be enumerated: 

1. teacher’s attention is turning to the quality of learning, children’s creativity, the quality and focus of their learning, and their competence in ICT learning are measurably increasing (teachers’ statement). 

2. students are more attentive and motivated when computers are used in class. It is important for us to have easy access at any place in our school; even more our strategy is that every student has a computer (principal’s statement).
3. students develop new knowledge and skills. ICT-based learning enables pupils to take more responsibility for their own learning (especially for better pupils) (teachers’ statement).
4. ICT helps students develop their ability for teamwork and working on a group project (principal’s statement).
5. We learn independently because all the teaching materials are available on the net (students’ statement).
6. I am completely sure that we produce students that will be better prepared for modern work, but we don’t have any results yet (principal’s statement). 

7. We especially like watching or making films, music and media and particularly editing the school newspaper (students’ statement).
8. It is easier to learn by using the computer. Using different interactive elements (simulations, animations, films, etc.) gives us better understanding mainly in math and physic subjects. We can easily handle assessments and homework. It will help us improve at the time of my further education and in my life in general (teachers’ statement).
The disadvantages of using ICT are also expressed:

1. The problem with this respect is that some of the teachers are computer illiterate (students’ statement).
2. We would like to advise teachers not to bother with computers, just forget about them if they do not know how to use them (students’ statement).
3. despite availability of smart board, there are only few teachers that use it (students’ statement).
4. As our school is a new one, we sometimes have problems with network, there are no particular problem (students’ statement).
5. it is very tiresome to incessantly read from the computer; one can get suffer for the headache and it is quite impossible not to lose focus (students’ statement).
6. it would help us much if teachers prepare internet links before lessons, because sometimes it takes much time to find the link in the class (students’ statement).
The following students’ statements may serve as a balanced conclusion of this section: We think that ICT supported education should not be considered as a unique substitution for the traditional one. It is optimal when the former is well balanced with the latter.

Sustainability 

It is clearly visible, that the goals of the intensive use of ICT are accepted by the whole school community and what is more it is enhanced by the outside modern environment. The state policies enhance the intensive pedagogical use of ICT as the funds are provided for the infrastructure and teacher training. Again, the school setting with the different educational areas including the virtual platform with all ICT infrastructure – hardware, software and flashware are perceived as a uniform shape of the school. Sustainability for education can certainly begin with the design of the school itself, the teachers said. However, it is worth reconsidering the meaning of sustainability itself. The school is being developed, e.g. broadband is going to be expanded next month. Moreover, the teachers are developing their teaching practices. The principal also stressed the fact they experiment and learn as pioneers in such learning environment. Thus, it is hardly expected that their present technical and pedagogical practices will be sustained for long. Mainly, the change as a phenomenon and the staff’s positive attitude to the change are most likely to sustain in this school.
Transferability 

The synergy of architectural organizational and environmental factors can serve as guidelines for transfer of experiences and educational practice.

The following practices are likely to be transferred to other schools:

· the vision of the aims for the use of ICT in education,

· the determination in implementation of the vision,

· the freedom of implementation of the vision provided by the community and educational authorities,

· the coordination procedures,

· the structure of technical support,

· the structure of formal and informal training in technical and pedagogical use of ICT,

· professional self-developing attitude to the teaching profession,

· readiness to learn from one’s own experience. 

The school’s experience and achievements are disseminated to some extent: Our best practices are shared and promoted at other schools. This is not done systematically yet, the teachers stated. 

The factors within the school that hinder the transferability of the intensive use of ICT for pedagogical change:

· availability of funding

· visionary architectural setting

Conclusions

The school is an example of a new educational environment in which all elements such as architecture, ICT infrastructure and management of human resources create the ground for the changes in organization of the learning and teaching processes and changes in pedagogical and instructional practices that are strongly related to the use of ICT. The formal and non-formal systems of teacher professional development and technical support enhance the change towards the education of the future. However, it is still a long way from involving the whole school community in the ICT-based instruction. It is also worth noticing, that the intensive use of ICT gives teachers more time for personal and virtual interactions with the students, and what is even more important, the personal contact with the teacher becomes more demanded and appreciated by the students.

see http://www.oerestadgym.dk/
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