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Background for my interest:

One lower secondary school in Vantaa started a lap top -project: one class got portables for three years. 18 students, about 12 teachers.

Within years, there was found a group of boys with more advanced ICT -skills, extraordinary interest and motivation in ICT and "strange" performance: ICT-tasks outside school etc.

The learning environment was designed to foster intensive use of pedagogically directed technology. Teachers announced voluntarily to teach the class and thus also to improve their own ICT skills. From the beginning the project was seen in school as a possibility to broaden the use of ICT in education. Pedagogical consulting supported teachers and they also had good opportunities to participate in in-service training. 

The learning environment consisted of three kinds of student activities: 

1) traditional school activities and tasks, and typically these where closely tied up to the curriculum and these were directed by one teacher, 

2) school related, authentic and process-oriented activities and tasks, less tied up to the curriculum and directed by two or more teachers, and 

3) real-life tasks, supported by the ICT teacher, not tied up to the curriculum. During the three years research  period the emphasis changed from the first ones to the second ones, and with few examples even  to the third ones. 

Within three years several teachers began emphasise process working, problem solving and inquiry learning methods, like in statistical mathematics were students constructed own mathematical problems and solved them by using statistical information or a research project about the local area. 

The learning processes supported self-monitoring and self-direction. Several tasks were collective processes, in which students got accustomed to explaining to each other as well as to teachers and share expertise in the working teams. They had also more publicity than “traditional students”: presentations to press and in conferences, they wrote evaluation papers, had visitors, and they were also interviewed for research. They were used to explain, monitor and evaluate their work and experiences. There was a natural way to apply the expert skills to broader social needs, which Bereiter & Scardamalia (1993) see as one path to an expert career. 

The learning environment consisted also of authentic ICT- tasks. They were demanding, special ICT-skills were needed and the tasks were linked to school via ICT teacher’s help and support. The real life activities developed understanding-in-practice which is, as Lave (1997) says, a powerful source of enculturation. 

ICT-related tasks during the three years were:

1. Year: Text processing used for writing in several topics, especially for learning Finnish language. First ToolBook application for learning religion. Small spreadsheet applications. Telematic information searching for several learning projects.

2. Year: In addition to previous several ToolBook applications, e.g. for learning biology and history. Computer graphics for learning screen design and layout. First large ICT-related real-life tasks. 6 weeks independent, cross-curriculum virtual study.

3. Year: In addition to previous large ICT-related real-life tasks. Virtual tasks using ICT in several cross-curriculum topics. Computer-supported collaborative study for learning statistical mathematics.

Students had during all the three years also courses of computer science. The theoretical foundations of computer science were often a basis for the activities carried on during other learning subjects and independent ICT-tasks. These lessons seemed to construct an important link between theory and practice. Several ICT applications were used widely: word processing, spreadsheet, CD-ROMs, digital image and voice processing, hypermedia tools, Internet and subject-oriented applications.
Results of the learning environment

- a skillful student group: all had good ICT-skills, they did things with computers, they had a ICT-culture in the class, they needed and appreciated more advanced students

expertise is a result of need and appreciation

- the expert group had a (vague) connection with "culture of practice" via ICT-teacher and some other professionals

(- learning results, like motivation and metacognitive skills)

What is expertise, how to support it?

Expert performance is traditionally defined as a consistently superior performance on a specified set of representative tasks for a domain (Ericsson & Lehman, 1996). Expertise is a result of long time intensive practice, a conscious commitment and participation in the domain-specific expert culture (Bruer, 1993, Ericsson & Lehman, 1996, Chi et al., 1988). Formal knowledge is a part of expert's  knowledge base, but formal training and specialization don't define characteristics of expertise. Formal knowledge is a base converted for skills to solve problems of procedures and understanding. (Bereiter & Scaramalia, 1993.) However, to achieve a high level expert performance, the time of experience is only weakly related to the level of performance (Ericsson, 1996). To support an expert level performance, the individuals have more use of several years' deliberate practice, training activities especially designed to improve specific aspects of performance which includes also concentrated monitoring the performance and the refinement required. (Ericsson and Lehman, 1996, Ericsson, 1996.) Experts acquire knowledge by working on real problems that force them to extend their knowledge and competence, and by doing this they also remain experts (Scardamalia and Bereiter, 1991, 1993). They have good metacognitive skills; they are more aware of when they make errors, why they fail to comprehend, and when they need to check their solutions (Bruer, 1993, Chi et al., 1988). Motivation to work hard and a long time to achieve a high level competence is one important factor behind expertise. Ericsson (1996) combines motivation and concentration to reach high-level results. 

Hatano and Inagaki (1992) make a distinction between adaptive expertise, which produce meaningful activities and challenging problem solving in new situations, and routine expertise, which is efficiency in applying acquired procedures. Adaptive experts have conceptual knowledge of the major objects and procedures for solving problems. Mental models help to predict in never before experienced situation. The knowledge of adaptive experts is still situated in the sense that it reflects its history but desituated in the sense of being useful even in new situations. (Hatano & Inagaki, 1992.) Bereiter (1999) have a similar distinction between experts and specialists. Experts have knowledge gained through experience and readiness to tackle problems. By solving complex problems they generate more knowledge. Earlier complex problems become routine problems and they can use capacity to solve even more complex problems. Progressive problem solving means continually enlargening problem space and thus working at the edge of one's competence. Experts reinvest in learning about their own area of expertise. Specialists have also a large amount of knowledge but this knowledge is used to solve already known problems, not new and challenging ones. The knowledge has ceased to grow. (Bereiter & Scardamalia, 1993, Bereiter, 1999.) 

Several researchers have described characteristics of learning environments that support the development of expertise. Deliberate practice (Ericsson, 1996) is mainly used in supporting high-level individual expertise outside school, and it includes well-defined tasks with appropriate difficulty for the particular individual, informative feedback and opportunities for repetition and corrections of errors. This kind of environment is highly personal and intensive for the learner. Bruer (1993) argues that to support expertise in school environment students should use their knowledge flexibly to solve ill-structured, novel, complex problems, for which there often are neither standard solution procedures nor single correct answers. Bereiter & Scardamalia (1993) emphasise progressive problem solving aiming to deeper understanding, continuously more challenging tasks and more complicated representations of knowledge, and working at the limits of one's capacity. Gruber (1999) presents experience as a link between expertise and complex learning environments. Experience means participation in episodes that possess high subjective relevance and contribute to active processes of knowledge construction. Experience for gaining complex competence is related to expert performance in real domains and domain-specific knowledge base, episodic knowledge is acquired and constructed individually according to interpretations, and the learning episodes are self-relevant to the learners. Hatano & Iganaki (1992) give four conditions: The motivation to understand, dialogical interaction, free from urgent external need and appreciation; understanding is valued by reference group. 

Study questions

how an intensive use of technology affects students’ expertise in the information and communication technology (ICT) and 

what are the characteristics of students evolving competence in ICT. 

Data collection

was not conscious process: merely an ethnographic data with multimetodological approach 

Table 1. Data collection during the study project

	
	First year
	Second year

	Third year

	Autumn term
	Interviews 

Test about ICT-skills

I Questionnaire
	
	

	Spring term
	
	III Questionnaire
	II and III Questionnaires

Essay about experiences

	Both terms
	Classroom observations and field notes


Problems to use the data, to handle it

like: I knew it was relevant but I couldn't prove it

Quantitative data

· Basic ICT skills, consists of basic skills of word processing, operating system, spreadsheet, card file and telematics. Basic skills were determined by the computer science teacher. All basic skills were such that were used often in learning projects.

· Advanced ICT skills, consists of skills that were only seldom needed in school or skills that needed independent and outside-of-school learning. These skills were also determined by the computer science teacher. The content was some special file management commands, special features of word processing, image processing and Internet and hardware implementation.

· Assessment of one's own expertise consists of four variables, which describe the student's assessment of his/her own special areas and competence in ICT compared with other students. 

· ICT-tasks, consists of four variables which describe ICT-related tasks for private companies, organisations etc. outside of school, the quality of the tasks and the ways of getting the task.

Table 6.  Characteristics of the different groups

	
	Not interested users
	Advanced users
	Experts

	ICT-skills

A typical description
	Basic ICT skills

"I know the basic skills and I don't think I need more."
	Good ICT skills

"We have learned to use computer in doing our work and use it in many ways"
	Good ICT skills, and even some special technical skills

"I have several times been surprised as I have noticed that I can do better than our own ICT-teacher."

	Metacognitive consciousness about own ICT skills
	Conscious about not having any special ICT knowledge, if mentions some competence it was one or more basic applications 
	Not detailed lists of own competence, e.g. knows "ToolBook" or "multimedia"
	Consciousness about own expertise, often detailed list of technical competence and weaknesses

	Work experience in ICT

A typical description


	Not work experience in ICT outside of school
	Work experience in ICT also outside of school, tasks mainly from family members or relatives 
	Work experience in ICT also outside of school, tasks from family members and relatives but also private companies, organisations.

"Because of my skills I grabed a summer job as a ICT support person in a big company."

	Participation in large ICT projects

The projects


	No participation in large ICT projects
	Some participated in large ICT projects

Layout of a school journal, Homepages for the local church
	Participation / responsibility of a large ICT project (one or more)

Building up Linux-server (for the school), Programming a problem-based learning environment in the local network (for the school), Editing a video, Homepages for the local church, Homepages for the school

	Areas of interest in ICT
	No technical interest in ICT but capable to use it when needed.

List some (few) areas of interest
	No special interest in technical features but interest in using ICT as a tool.

List some (few) areas of interest in ICT

"Although I have accepted the computer as a good tool within time, I will emphasise, that it is enough. I have not become a computer slave and I manage well without it."
	List several areas of interest in ICT,

Technical interest in telematics and technical interest as a whole



	Future education plans in ICT

A typical description


	ICT not at all in plans for further education
	ICT only seldom as argument for further education
	ICT important in further education

Everyone in the group had chosen the further education based on ICT.

“After lower secondary I apply for a higher secondary school where one course is training to become a ICT support person.”



	ICT-related work in the future

A typical description


	No-one intends to work in an ICT profession in the future
	3 out of 8 intend to work in an ICT profession in the future
	ICT strongly in future plans: all intend to work in an ICT profession, the only girl conditionally ("teaching ICT)

"I believe that my future profession is in ICT."


Further questions

- why boys in this research?

- why boys take challenges in (technical) ICT? (Tilastokeskus)

- is it ICT or gender?

- virtual horse centers - small girls new application

