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Background

In Denmark, teacher training colleges train primary and lower secondary school teachers during their 4 years of studies. (Upper secondary school teachers get their pedagogical training as trainee teachers during 2 years at a gymnasium after they have finished their University Candidate Studies (master’s level in one subject + 2 years in a minor subject). Since 1st January 2008 teacher training colleges have been merged institutionally into larger entities called Professionshøjskoler (Professional high schools or University Colleges). These institutions include the middle long tertiary educations – which varies from institution to institution.

The teacher training college Zahle Seminarium has been selected because of the exceptional use of ICT in various school subjects. The school is located in the center of Copenhagen in old premises of the former school for underprivileged girls. In the 250 classes there are 485 male and 1001 female teacher students. The teaching staff comprises 30 males and 58 females.

In this institution the ELFE team was able to interview the ICT staff. The head is responsible for the library and the management, the other two members of the technical staff are also teachers in the Seminar. The dual function of the persons interviewed as well the fact that all three persons are males influenced much the general overview of the use of ICT in this institution. Some information from teacher students was also available as one of them was asked to fill in the teacher-student questionnaire.
ICT infrastructure

The Zahle Seminarium has a long tradition in the use of ICT, as computers were introduced to this school in the mid nineties of the previous century. The total number of computes in the school amounts to 125. Of them 117 are connected in the local network. There are only 8 computers in the wireless network. The building is covered by wireless access. The number of portable computers is 8. The staff is not consistent in their opinion on the infrastructure. On the one hand, they stated that resources are not satisfactory. The institution does not have enough equipment thus they have to improvise. The students often have to use their own laptops or mobile phones e.g. for making videos. On the other hand, they confirmed the good infrastructure. The technical base for developing ICT use is sufficient. We have completely new equipment, broadband connectivity to Internet. Also our building is covered by wireless, they said. The institution has a set of expensive software Dartfish for Physical Education.  

Computer peripherals include laser and color 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 institution.
The software available for instructional purposes includes LMS systems, such as First Class and Fronter. Moreover students use the following types of software in all subjects respectively:


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 


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 

Technical support is available from the three members of technical support staff. Two of them mainly deal with technology and support. The work time allocated for coordination comprises 40 hours for one of the coordinators an 37 hours for the other. Technical support is also provided via informal contacts and in-school courses. The courses cover mainly general technical aspects of the use of computers such as general introductory course – how to use a computer, and the internet, a special course using digital video and audio equipment with elements of pedagogical principles of computer use. There is little evidence of intensive peer support among teachers. External training is provided neither for the technical staff nor for subject teachers. 

The technical staff considers themselves as competent in the following areas: windows and MacOs systems, word processing, databases and spreadsheets, software for creating interactive tests, and multimedia software as well as the use of e-mail, the Internet and LMS for educational purposes. 
The student did not comment on the school resources as he relied on his own computer I carry it along and use it a lot every day, he said. He appreciated other equipment available at school. Although the teachers are not fully satisfied with the ICT resources they are able to match the curriculum requirements. If we don’t have enough school equipment, we just have to manage we improvise. For example students make photos or videos by using their own mobile phones, they said. 
The aspects of teaching and learning and the way they are supported by the use of ICT are divided into two categories. The first one comprises those aspect that are present in school and ICT is used a lot to put these aspects into practice: 

· students develop abilities to undertake independent learning,
· students learn to search for information, process data, and present information,
· students present work using several forms of presentation, e.g., text, visual, verbal, and electronic.
The second category comprises aspects of teaching and learning that are present but realized through ICT to some extent only. 
· students being largely responsible for controlling their own learning progress,
· students learning and/or working during lessons at their own pace,
· students involved in cooperative and/or project-based learning,
· students learning by doing,
· combining parts of school subjects with one another (multidisciplinary approach),
· students learn to assemble, organize and integrate information,
· students involved in collaborative activities where the outcomes are based upon interdependent work,
· students assigned projects that require several persons working together for an extended period of time,
· students have some authority to decide what topics to study,
· teachers assign problems where student selects types of evidence and appropriate reasoning for the solution,
· students engage in intellectual discourse to exchange information and jointly solve problems,
· students learn to critically evaluate the bases of knowledge and the logical structure of deductions and inferences made about this knowledge,
· students are encouraged to engage in self-reflection about the consequences of the research strategies they use.
The realization of policy goals with the use of ICT takes place in the following ways:

Related to learning process:
· one or more computers available in every classroom,
· teachers use computers in their instructional practice,
· students using computers as supportive learning aids (e.g. searching, analysing, and presenting information).
Related to communication and collaboration:
· 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,
· 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.
Teacher students use the ICT in school for PowerPoint presentations, as a source of subject or administrative information. Computers in school are often seen when using PowerPoint as a presentation, or they are used as a database for articles, or for information about your schedule or normal web search for information. So when we use them in school they are related to school. They help making the lessons better and provide the information in an easier way, the student said. Outside the school the students use computers in a different way. When I use it outside school I primarily use it to communicate, the student claimed. Most common outside school activities cover email, Messenger, Skype, internet search, and webpages such as Facebook, he declared. However, he also mentioned writing assignments.
The head of the ICT team and the two members are experienced in using and teaching ICT. They have taught courses how to use Office, Java, Dartfish and other multimedia software to teachers and students of Zahle Seminarium and other institutions. The teachers in the institution are skilled in ICT, more than 60 % of our colleagues have the PDL (Pedagogical Driver License.), the ICT staff confirmed. However there is a need for developing various skills as a lifelong process. Though they have been trained to use various Office programs (PowerPoint, Excel, Word) and Operating System (for example Opera), they still have to develop certain new skills. We are using mobile phones for making photos, videos, etc. It is still necessary to organize courses for using mobile phones. Being aware that the Macintosh platform offers a lot possibility as to the graphical area, we organize the related training, the ICT staff explained. The student’s opinion does not confirm the high level of teacher trainer’s ICT skills. The teachers often have problems using ICT, if they are not special ICT teachers, he said. The teachers’ ICT knowledge, skills and attitude to technology are equally essential. The teachers must also have better knowledge about ICT, and through their teaching they must show a greater enthusiasm about using ICT, the student said. He also mentioned the need for life long learning on the teachers’ side, that may relate to his teacher trainers and to himself as a teacher. I think its very important that a teacher updates with ICT and the society in general, he stated. 
Teacher instructional practice 

The vision of the use of ICT is that it support educational processes everywhere this is possible and reasonable, the head described. A new teacher training curriculum was adopted in 2007, the place of technology in education has changed. ICT is now no longer only a pre-face but is integrated into various subjects, the teachers explained. However there is a gap in the mandatory and local curriculum. In the local curriculum ICT is rather weak, the teachers said.

Students are encouraged to use ICT in a creative way. They produce music, video, photos, presentation, own web sites, blogs, the teachers said. 

The use of ICT, namely the Dartfish software, in PE is the most innovative and characteristic for the institution. This helps students to learn more effectively. By using video they find it easier to undertand the interaction between the body and head. They make their own video films and then they make critical assessments of such a film, the teachers explained. 
The second best example of good practice is a project with creating media with the use of mobile phones. It is innovative, up to date, interesting for the teacher and for students, The most interesting thing we have done is the project with mobiles, the student said.
It can be observed that a small group of teachers (aprox. 10%) has completely changed their teaching practice with the use of ICT. A large group of teachers uses ICT to support teaching sharing information, sending e-mail, preparing presentations, using internet, etc., the ICT staff explained.

The use of ICT depends on the teacher’s age. The older the teachers are the more illiterate they are, the ICT staff observed. It is also subject related. ICT is mostly used in the following subjects: history, art, religion, PE, music, math, science, they noticed. According to the staff there are gender differences in the effectiveness of the use of ICT. Boys attain higher ICT level than girls as they are of a more investigating character than girls by nature, the staff observed.

There are few signs of cooperative work in the institution on the use of ICT. The ICT staff takes full responsibility for its implementation. We do not have any formal debate among colleagues and on how to make the best use of ICT in education. We are here also to promote the use of ICT among our colleagues and to organize new training courses for them when needed, the ICT staff declared.
The greatest advantage of the ICT usage is that it is used with students a tool for collaborative work, accessing and sharing information. Students work in groups a lot. However, they perceive the various levels of the use of ICT in different subjects. I have not met intensive use of ICT in the normal lessons only in special ‘media’ teaching/projects. And the good thing about that was, that it was built up on pupils knowledge. For instance, kids use mobiles a lot, and therefore we tried to make a film using mobiles, the student said.
Pre-service teacher education

The teachers who belong to the technical staff are aware of the challenges ICT brings. We find it important to motivate teachers to use ICT. Students themselves expect teachers to use it, they said. There is noticeable change in students’ attitude to ICT. A couple of years ago, we can say that students did not like to use ICT. Today it is quite the opposite, the teachers observed.
The students need more pedagogical training on how to use ICT in teaching, Teachers do not prepare the students well enough for making their personal choice on how to make meaningful use of ICT in their future teaching. I don’t think they have the knowledge or experience to do so, the student claimed. The preparation on how to make the best use of ICT in education is more theoretical than practical. We have discussed it in class. But not more than that, the student said. 
The teacher students perceive the need for being professionally prepared to use ICT in teaching. The pupils today, have a great knowledge in ICT, often more than the teachers. We need teachers that understand ICT and want to integrate it as a part of their teaching. It’s not enough just to let the pupils go to the internet, the student said. 

Teacher students also need pedagogical background to support the practice of the use of ICT in education. I like learning about the use of ICT combined with didactic/pedagogical theories. I don’t like it, if it is only used as a helping equipment. If there are no reflections behind the use. I definitely need more ICT pedagogical training, the student said. 

The pedagogical use of ICT requires not only theory and skills abut also changes in the teacher’s attitude towards technology. The teachers must also have better knowledge about ICT, and through their teaching they must show a greater enthusiasm for using ICT, the student expressed. 
Specific ethical values for implementation of ICT 

Although both female and male students as well as female and male teachers use ICT, the technical staff observed that there are no female ICT leaders among the teachers in this institution and male students are perceived to attain better results when ICT is used. The use of ICT enhances cooperation among teachers It brings a lot of possibility of sharing and accessing information, collaboration among people the teachers said. While using ICT the moral issues of respecting property rights appear to require special emphasis. 
Difference the use of ICT make in school where ICT is intensively used for instructional/pedagogical purposes

Changes introduced by the national teacher training curriculum have been put into practice in this institution. In 2007 we adopted a new teacher training curriculum foreseeing a new teacher role. This means that ICT is no longer only a pre-face but it is integrated into various subjects (only a few of them), the teachers said. However, the changes are still in progress. We have two types of the curriculum: mandatory and local. In the local curriculum ICT is rather weak, the teachers explained. Understanding the challenges the institution takes its own innovative initiatives to promote the use of ICT in teaching and learning. We are making an effort to have ICT integrated into various subjects. This is neither local nor national policy, the teachers said.
The practical use of ICT strongly depends on the subject. Our teachers responded the students and gave them the needed information:

· Teaches of the Danish language focused on communication and analyzed communication, 

· Teachers of foreign languages focused on languages, 
· Art teachers focused on esthetic, etc.
· PE teachers used Dartfish, the teachers said.
The changes are clearly noticeable and teachers are aware of them. I use ICT in PE in the way I was not able to do three years ago. By using the Dartfish programme, my pedagogical practices have changed. This helps students to learn more effectively. By using video they find it easier to undertand the interaction between the body and head. They make their own video films and then they make critical assessments of such film. In the last couple of years, this software has completely changed the way of my teaching, the PE teacher explained.
An innovative approach to learning environment has been introduced. In an activity lasting four weeks, all our students participated on the web (publish yourself) and used blogs (discussion about different processes), made videos, collaborated with others, etc., the teachers said. 
Teacher practices have changed through the use of ICT. However, there is still a lot to do. Our colleagues can be divided into two groups according to their general approach to teaching and learning:

· Small group (10%) which has completely changed the role of teaching by using ICT, 

· Large group which uses ICT as a supporting tool for teaching (sharing information, sending e-mail, preparing presentations, using internet, etc.), the teachers said.
The need for further development is also perceived by the student, who does not feel that teachers prepare the students wells enough for making up their personal choice on how to make meaningful use of ICT in their future teaching. I don’t think they have the knowledge or experience to do so, the student said. 
Advantages and disadvantages of the use of ICT in teaching and learning
The main advantage of the use of ICT is that it makes learning easier and more independent and creative. They are more creative and self-directed, the teachers said.
The main problem teachers face is that students’ computer literacy differs a lot – from illiteracy to high level of skills. When ICT is used computer skills of the students influence the total outcome of the instruction. The more literate students benefit more from the use of ICT, the teachers said.
Although the use of ICT depends on the subjects, some of the facilities are of generic character. The advantages of the use of ICT are:

· Web-based environment: E-content, sharing information, schedule, 

· Internet communication tools: we use Blogs as presentation tools, e-mail and messages services for communications,
· Adaptive programmes – we have Dartfish program which is intended for training and surveying planning purposes, the teachers claimed.
To sum up, taking all advantages and drawbacks into consideration the teachers opt for blended learning. Some of us have a lot of pedagogical practices on the use of ICT, but we think that blended learning which involves classical education combined with e-learning is and up-to date trend in acquiring and transferring knowledge the teacher-student interaction. Therefore we use traditional teaching and also have a Learning Management System (LMS), the teachers claimed. ICT-based instruction has a positive impact on our teaching, they conclude.
The disadvantages of the use of ICT mainly come from the temptation of cheating that students cannot resist. There are some students who ignore learning during classes. They rely on their schoolmates who lend them the necessary teaching material and allow them to copy assignments from them, the teachers observed.
Conclusions
The teacher training institution is an example of very innovative way of the use of ICT in various subjects. The infrastructure is diversified enough to cover all curriculum requirements and provide opportunities for subject-dependent specific use of ICT. There is coherence between the national curriculum for teacher training and the perception of the role of ICT in education presented by teachers and students. 

Both teacher trainers and teacher students are aware of the potential of ICT in education and the need for pedagogical use of ICT. To some extent the instructional practice fulfill the needs. However, at this stage of implementation technology in education there is a gap between the highest achievements of the leaders and the everyday practice of the mainstream in the institution. Further progress is expected particularly in the greater involvement of female teachers and students in the use of ICT. A lot is being done both at the practical and motivational levels. 
It seems that gender issues play an important role in the use of ICT in this institution. It is surprising that in the Zahle Seminarium where the number of the female teaching staff nearly doubles the number of male teacher trainers and the number of female students exceeds twice the number of male students, there are no female leaders of ICT. What is more, boys are perceived (by the male teachers) to attain better results when ICT is used. This can be an example of a popular effect observed in education that preconceived ideas of the teachers or authorities influence real facts, that is, the ideas come true. 
Constant progress in technology and easy access to it by school children forces both teacher trainers and teacher students to develop methods and techniques of ICT-based instruction. Technical skills must be upgraded very often following the changes on the ICT market. Teacher pedagogical skills related to ICT-enhanced educational practice are based on strategies built during pre-service teacher education. Thus, it has to lay the foundation for further life-long professional development. Reflection on the work done, enthusiasm towards pupils, subject and the profession as well as belief in the effectiveness of teaching activities are so general in nature that they do not depend on technology at all. 
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