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Abstract

Portfolio started out as a tool for improving the assessment of students, but has evolved to be a pedagogical tool with many employments. 

This paper discusses digital portfolio as a tool for supporting learning in a digital environment for both students and teachers. The original idea of portfolio is expanded, and digital portfolio is discussed as a tool for enhancing communication and collaboration, and for sharing experiences and resources. 

It is suggested that a "shared portfolio" can support the construction of a "community of practice". Experiences with implementing a shared teacher portfolio for sharing educational material and experiences is discussed. 

Portfolio - Introduction

As learning gradually is moving to the digital world, I will argue the need for rethinking theories of learning and for changing of educational practice. A digital environment has different characteristics than a physical environment and provides a different set of educational possibilities. 

Further there is a need for new educational concepts that support the learning demands of a late modern society. There is a need for means that supports learning as an experiential, self-guided, and lifelong process that is situated in social contexts. 

It is in this light that I will discuss the concept of digital portfolio as an innovative educational tool. I will discuss digital portfolio as a means to create learning environments and educational communities that are open, collaborative and support continuous learning. 

Portfolios are well known from artistic-like professions such as designers, architectures, and painters. It is a folder containing previous works, a showcase demonstrating a person's skills and professional development, used when applying for jobs, financial support etc. It is lately that several educational institutions have adopted the concept of portfolio, using it as a tool for collecting and documenting the work of students. It has been motivated by the search for new and improved methods for assessment that goes beyond testing (Niguidula 1993, Leeman 1998). 

In this paper I will expand the original idea of portfolio as an educational tool and rethink the concept into a digital environment. I will do that within a broad perspective. I will discuss how digital portfolios can be used for self-development of both students and teachers. I will argue that digital portfolios enhance and facilitate the processes of communication and collaboration in a digital environment. 

Finally I will introduce the concept of a "shared portfolio", which is a portfolio built and shared by a group of people in order to support the development of a "community of practice" (Wenger 1998). I will discuss how a shared teacher portfolio is tried implemented among university teachers where the goal is to share learning material and educational experiences. 

Portfolio assessment

Portfolios first became popular in pre- and basic schools in the US. A student portfolio is a collection of samples documenting the work of the student over time, but it also includes self-reflection and feedback from teachers. Preferable the samples are collected by the student alone or in collaboration with a teacher. By combining the samples, it is possible to "document a wider range of student abilities and also to show progression over time through comparison of samples from different time-periods" (Leeman 1997). This is found to give a more meaningful assessment than traditional one-time, objective-based test assessment, and I will illuminate three aspects that empower portfolio as an assessment tool. 

First portfolio-assessment is based on samples demonstrating authentic work focusing on the student as a problem solver. The portfolio provides a way for the students to demonstrate physically and visually that they have fulfilled the expected learning goals (Niguidula 1993, Leeman 1997/98). 

Second is the possibility to focus on process in addition to or instead of product. By selecting samples during a time period it is possible to view the progression of the student (Barchfeld 1997). One can use this information for making evaluations of the student while he/she is in a learning situation, giving the student feedback that can stimulate further development. In contrast a final exam is of little support for correcting and stimulating the learner. Additionally it provides useful information to the teacher who can correct his/her instructional means in order to better support the student. 

Third is the involvement of the students in the assessment process. An important contribution to the portfolio is the student's own reflection of his/her work. By letting students assess their own progress, students become shareholders in their own destiny (Barchfeld 1997). Depending on purpose and context this can be done by the student alone as an exercise in self-reflection or in consultation with a teacher. Even parents may participate in the assessment process. In either case the student needs to be taught how to reflect, and the criteria and utilization of the assessment need to be very clear. 
Portfolio pedagogy

It is impossible to separate portfolio assessment from the acts of instruction and learning. They are intimately related aspects that influence each other, and implementing student portfolios have shown that it can have several pedagogical advantages in addition to being an assessment tool. It can be a student-centered approach. It can promote learning through problem solving, and it can help develop student self-reflection, critical thinking, responsibility for learning, and content area skills and knowledge (Arter 1995) 

Doing portfolios do not automatically guaranty these benefits. They need to be planned and designed for. They must be built into the portfolio system. Teachers have to reflect on what a graduate student should know, what activities that can support the student in reaching the goals and how students can demonstrate the skills and knowledge in a portfolio (Niguidula 1993). In addition teachers have to define explicitly the criteria they expect the students to use for revising their work and reflecting on their progress. How can students become skilled self-assessors if they don't know the target to which they are aiming? (Arter 1995) 

Further the portfolio concept can be used to provide a scaffolding system or structure that guides the learners in their learning exploration (Leonard, 1999). The later is particularly interesting and useful when designing courses using Internet. One of the great challenges of developing courses for the Internet is to create sufficient structure and pace. In a digital environment this has to be explicitly designed for and with more care than in a physical, institutional environment. Very often this is accomplished by using a traditional, instructional pedagogy where students read lectures published on the Web and send in assignments at given dates. Though this is a fairly criticised educational model in the physical world, it is even less suited for a digital environment where technology conserves the sequential structure of lectures and assignments. The result can be argued to be a mechanical educational paradigm (Tolsby 1998). 

However the ideas of participatory assessment, self-reflection, self-directed learning and learning by doing, are not topics concerning only basic schools. They are universal challenges in a society where knowledge is the important resource and where personal freedom and responsibility for self-development are appreciated values in working life. Learning has (for good and bad) become a life long process, and portfolio might be a constructive and supportive tool for articulating learning not only horizontally but also vertically during life (Kankaanranta 1998). In this perspective it is interesting to observe that the portfolio concept has spread to higher education, is adopted as a method in Internet based education (Sorensen 1999), and is used as a tool for professional development by teachers. 

Teacher portfolios

Why shall teachers do portfolios? 

The reason is similar to why students shall do portfolios. Teachers need to develop themselves as professionals and that involves developing, experimenting and reflecting on practice. 

My experience from teaching at colleges and universities is that teaching is mostly considered a private matter. As long as you are doing your job and no one is complaining, you are left alone with your teaching. To the extent that teaching is addressed, it is either a discussion of content and subject matter or at most a debate on teaching tactics and heuristics. The focus is seldom on the actual educational practice that we prepare for the students and the aim of the education. 

Teacher portfolios have a different and more radical approach. They are used for concentrating the attention on practice and reflection on practice as a better starting point for pedagogical development. There are various successful examples of educational institutions using teacher portfolios as a strategy for personal development. 

At the University of Oulu in Finland teacher portfolios are being used systematically in order to develop teacher's own professional expertise and for meriting (Tenhula, 1996). Teachers are encouraged to collect all teaching documents that have accumulated during the years. The material is kept in a private teacher portfolio, and based on this the teacher constructs an official portfolio, which contains central pieces and reflections upon his/her work as a teacher. 

The main goal is that the teacher shall use the portfolio as a tool for self-reflection upon one's own teaching. More than a hundred teachers at the university have been trained in building portfolios, and it is reported as being a most innovative and promising technique for improving the pedagogical training. It is also suggested that the portfolios being used for professional advancement, as documentation of the person's teaching skills and experience. 

In the US several universities are using teacher portfolios in their pre service teacher education programs (Doolitel, 1994). As Tenhula, Doolitel describes teacher portfolio as a tool for self-reflection and meriting. They are using portfolio as a mean to "increase reflection and provide an ongoing record of a teacher's growth. The portfolio provides a vehicle for assessing the relationship between teacher's choices and or actions and their outcomes". 

Additionally I will argue that teachers who keep their own portfolios are better prepared to involve their students in keeping student portfolios. It is problematic if the teacher's working conditions differ essentially from the student's. Doing a teacher portfolio will bring the teacher closer to the student. 

This is especially important when students and teachers are acting in a digital environment. In this situation having a digital teacher portfolio published on the Web can be an important meeting point between student and teacher. 

Digital portfolios

Portfolios do not have to be digital. There have been demonstrated several inventive methods for collecting material using pizza boxes, photo albums, artist's portfolio cases and so on. But manual portfolios have shown very often to be a logistical nightmare with stacks of papers and folders (Niguidula, 1997). Using computers at least provides a practical advantage. It simplifies the process of producing and maintaining material for the portfolio. But most important a digital portfolio easily can be published on the World Wide Web. This adds some new important dimensions to the portfolio that I will try to illuminate. 

Publishing portfolios on the Web is to some extent parallel to making homepages. In his paper "Writing oneself in cyberspace" Daniel Chandler describes the homepage as a dynamic representation of a virtual identity (Chandler 1998). Equivalently, portfolios are living documents that change and grow with the owner. It can be continually revised to always reflect the owner's current effort. Constructing a portfolio on the Web is not only shaping the material it is also shaping the self. 

On the Web the portfolio is not longer only a private matter, but also a resource that can be shared. What is personal is simultaneously public, because what is written on the Web is automatically published. Students and teachers can share their experience and knowledge with each other. Teachers have access to the work of their students, and may be more important students can have instant and continuous access to their teacher's knowledge zone through his/her portfolio. 

With a portfolio on the Web you can put yourself up for interaction indirectly without taking part consciously. If you are a teacher, students will always find you present through your teacher portfolio. The students can always consult your repertoire of knowledge although you are not available, and they can do it without "disturbing" and without obligation. And vice versa teachers have online, updated access to the progress of their students. 

In many communities, educational or not, what should form a collective experience is bounded or hidden. The "common ground" (Clark, 1996) that makes communication possible, can be inadequate for supporting people in collaboration. Virtual communities may provide an even more critical context for collaboration because technology removes most carriers of experience known from the physical world. The rich reference field in which we are used to communicate in, and which easily is taken for granted, is not mapped to the digital environment (Pea, 1996). I believe doing portfolios on the Web, can be a means for establishing and visualizing a ground for communication and collaboration. It is a meeting point for sharing experiences and knowledge. 

From this point of view doing digital portfolios on the Web is more than an educational tool or method. It is a tool for facilitating communication and collaboration. I will argue that one is poor if acting in a virtual environment without the aid of a portfolio containing experiences and recourses that can be shared with others. 

That is often the problem for teachers meeting with students, for students meeting with other students, and for others that wishes to collaborate or communicate in a virtual environment. 

Therefore if implementing a digital portfolio as an educational tool, it ought to be a joint strategy for both teachers and students. A teacher without a digital portfolio is left with fewer means to guide his/her students. 

Sharing portfolios and shared portfolio

Publishing portfolios on the Web does not necessarily provide collaboration, because collaboration demands some kind of interdependency (Salomon 95) that the portfolio does not guaranty. Salomon describes the interdependency in collaboration as: a need to share, a joint endeavor, and a pooling together of minds. 

For example students may be sufficiently engaged in a subject to search their teachers portfolios for knowledge, and teachers are obliged to revise and guide their students in portfolio making, but students in-between will not collaborate about their portfolios unless they believe they can benefit from it or they are forced to do it. 

Of course students will visit each other's portfolio. They will compare their own portfolio with others, they will borrow ideas from each other, but they will only browse around. Only rarely will they get engaged in each other's work, and there will be little direct communication between portfolio holders (Kankaanranta 1998. There is no activity in the portfolio itself that pools together minds, no joint activity, nothing that creates a joint endeavor, and therefore no real motivation for sharing with others apart from the teacher. 

If we want portfolios to be more than an accidental sharing of experiences, if we want the portfolio owners to get involved in each other work we have to design for that. Peer assessment is one approach that can motivate the interdependency aspect, and peer assessments can well be deliveries to a portfolio. 

Another approach is to expand the portfolio concept and include the idea of a "shared portfolio" 

In contrast to an individual portfolio, a "shared portfolio" is a collection of material from a "community of practice". The collected material can be examples of practice, templates, visions and goals, evaluations and so on. It shall consist of material that can support the construction a shared experience for the community. A shared experience consists of both individual and collective contributions, and by collecting them and making them, visible and accessible for the community, a "common ground" for collaboration may be established. But collecting material alone does not give a shared experience. The material that is collected in a shared portfolio must be constructed with the thought of reusability in the community. The hypothesis is that by reusing each other's resources, experiences will also be transferred between colleagues. 

The idea is to bring up, visualize and, shape practice, culture, and history of the community. It can be a community of professionals as discussed below, but it can also be a community of students working together in a project group. I will argue that a shared portfolio has the potential of expanding the bandwidth of computer-mediated communication and thereby stimulate the dialectic in project work. Though it will demand a careful discussion of which experiences in project work that a shared portfolio should comprise. 

A shared portfolio does not guarantee collaboration. It is the activities of interdependency, sharing, reusing and collective reflection that create collaboration. As with individual portfolios, these activities have to be designed for and they must be built into the portfolio. 

A shared portfolio is not a contradiction to or instead of individual portfolios. On the contrary, a shared portfolio is dependent on the personal engagement that the individual portfolio provides. You cannot share and you cannot collaborate without having something to contribute. And in a digital environment you are not equipped for collaboration without a set of digital resources that can present your knowledge and experience. However individual portfolios have limited value to a learning community if they are not shared and used for collective reflection and development. 

Shared teacher portfolio

As an example of a shared portfolio I will discuss the implementation of a shared teacher portfolio. Though individual teacher portfolios can be shared, it is mostly refereed to as a personal tool. It is a collection of a single person's work and knowledge. The process of self-reflection is also mainly individual. It is a constructivist approach, focusing on the individual as constructor of knowledge. 

Regarding teacher portfolio solely as an individual tool with an individual focus on self-development is in contrast to the fact that learning or self-development also is a social negotiated process. Of course one might argue that the teacher in contact with students gets feedback to the self-development process in the form of critic or recognition. However this feedback is different from feedback provided by colleagues. In terms of Vygotsky we might say that the teacher's zone of proximal development is severely confined (Vygotsky 1930/1978). 

Moreover the class is not an isolated community, but it is a part of a greater educational community that is shaped by the educational institution. Therefore by regarding the educational community to which the teacher belongs, as a community of practice (Wenger 1998), self-reflection and pedagogical development is not solely an individual matter but a matter of the educational institution. 

The problem is that teacher's work is not visible outside of the class. Apart from evaluations and students' final notes, activities of teaching and learning, such as experience, success and, failure, practice: Mutual engagement and joint enterprise. They are dependent dimensions that do not exist as isolated dimensions. 

Implementing a shared teacher portfolio

At Østfold University College, Department of Computer Science, we have started the implementation of what can evolve into a shared teacher portfolio. The motivation is a strategy for educational collaboration and development. The implementation is driven by the search for new tools and methods for designing educational environments supporting open and flexible learning over Internet. 

Even though we are not doing individual teacher portfolios at the institution, teachers are producing lots of digital resources for educational purpose, which easily can be shared with others in a shared portfolio. 

The motivation behind implementing a shared teacher portfolio is twofold. 

1. Sharing of educational material. Each year amounts of teaching and learning resources are being produced: Lecture notes, compendiums, task collections, examples etc. Most of it in a digital format and most of it published on the Web. Still very little is made available and structured with the thought of sharing it with colleagues for reuse an development of new learning situations in mind. 

2. Sharing of educational experience. The pedagogical awareness of the department lacks a foothold in reality or in the "community of practice". This is partly because teaching is kept as a "private" matter. Although courses are evaluated and reported on each semester, the available information is general, and does seldom address fundamental problems or strategies of teaching and learning. We lack a tool of sharing educational experience and a "common ground" for discussing pedagogic. 

The contributions to the shared teacher portfolio are called learning modules. As the motivation is twofold we operate with two types of learning modules: Learning-resources and didactical1 experiences. Not surprisingly it has proved easier to motivate the contribution of learning resources than the sharing of didactical experiences. It may be because we are not doing individual teacher portfolios, which I believe we should, and according to Tenhula, even teachers need to be trained carefully in the skill of documenting their teaching experience in order to be motivated (Tenhula, 1996). 
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Didactical experiences are descriptions of practical educational experiences: How courses are being organized, how learning is being motivated and how Internet is being used as a tool. It can be descriptions of individual learning spaces or how project work and collaborative learning is motivated and organized. 

Learning-resources are mostly Web pages comprising lecturing notes, instructions, tasks, resumes of subject matter and links to other resources. In addition there are also video clips, simulations and 3D models. In order to make the learning resources reusable for new courses and learning situation, their shape and structure cannot be causal. A learning resource must be kept small, thematically concentrated, modular and autonomous. Each module also contains a header where learning goals, content and author is explicitly described. The author is responsible for quality and maintenance of the module. 

The shared teacher portfolio represents a great advantage in developing courseware. With a lot of available modules, didactical experiences and learning-resources, it is easy to elaborate new courses and to customize courses for private or public sector. 

By breaking the material down into well-arranged modules we can treat them as closed and independent units. They can be reused in different course contexts and in different learning situations. 

From a designers point of view small autonomous modules liberate from a sequential course-design, which is dominating the Internet. It liberates to implement courses in alternative ways because the modules are not constrained by a sequential progression in the material. This does not exclude the existence of a rational order of learning. It means that sequence is not a constraining pedagogic structure. 

I expect that this gained "freedom" will be used to design student-centered and problem-oriented learning environments. I am referring to open learning architectures where the focus is on problems and activities and where the resources provided by the teacher are means to support and not to control the learner. Doing student portfolios can be one implementation of this approach. 

We have also experienced that the module concept facilitates course development as a collaborative process. In addition to be a practical solution, a shared portfolio give us more insight in each others experiences making it easier to discuss educational design. Most courses and learning situations that we consider are to a certain extent interdisciplinary. Therefore the participation of several teachers is profitable both in the design process and in the accomplishment of a course. By using a modular design philosophy, different teachers are given responsibility for different learning resources and activities, and instead of designing teaching they are facilitating learning resources. 

The learning resources in our shared teacher portfolio are used in net based learning situations both in on- and off campus education. There will be less face-to-face lecturing because digital resources to a certain extent might replace the teacher's role as mediator of information, and mediation is not a central educational activity in a student-centered approach. This does not imply that teachers are not going to have contact with their students, but it is not going to take place in traditional lectures. We will meet with our students on their premises, in activities and in reflection, physically and virtual. In that sense the organization of a shared teacher portfolio indirectly contributes to a shift from a lecturing tradition to a student centered approach. 

The challenge is to get teachers to contribute to the shared portfolio. It is not an obligation and therefore teachers will only participate if they get something in return. I believe as more of our education move onto the Web and get digital, more educational resources need to be produced, and it will be easier to motivate the idea of a shared portfolio. It is a matter of critical mass. 

Portfolios for controlling or supporting

In this paper I have discussed portfolio as a user-centered approach controlled by the owner, whether the owner is a student or a teacher. That is the way I believe portfolios shall be understood, but portfolios also have the potential of being a control and surveillance tool. Unfortunately several teachers, headmasters and parents would welcome that perspective, because they believe that control is a prerequisite for learning and development. 

First, a portfolio can be used for controlling what the student shall learn and how. It can be designed an instrumental approach where the activities in the portfolio are shaped as tasks with predefined answers, instead of problems to be solved. Seen from such a perspective the portfolio degenerates into a structure for reproduction of knowledge, and is not a tool for experiential learning. 

Second, a portfolio can be used for watching and controlling the progress and quality of work presented by the owner. It can be used for "punishing" students that do not fill the goals of the education and for discriminating and even discharging teachers that don't behave expectedly. 

From a learning perspective these aspects signify a step back towards a learning style, which is far from the ideals of lifelong learning, student centered learning and self guided development. It is also a violation against fundamental democratic ideas which should dominate school, work life and everyday practice, and to which our students ought to be educated. 

Believing that learning is a process that builds upon experience and reflection (Dewey, Piaget, Kolb), it is important to engage the student in meaningful activities where the problem belongs to the student and is considered to be a personal goal (Dewey, 1916). This is a prerequisite in order for learning to be accommodative within the problem area (Illeris, 1981). 

Further, it is well documented that students are more engaged working with computer tools (for example doing digital portfolios) when the work is under students' rather than teachers' control (Salmon 95) 

Conclusion

Learning in a virtual or digital context demands new tools and new methods. I have in this article discussed the potentials of using digital portfolios. I have argued that digital portfolios have several employments: It is a tool for assessing a students work and progression. It is a tool for structuring learning and teaching. It is a tool for enhancing communication and collaboration. It is a tool for sharing experiences and resources, and finally a shared portfolio is discussed as a tool for supporting the construction of a "community of practice". 

From this point of view a digital portfolio is more than an educational tool or method. I will argue that a digital portfolio is an important means for everyone who wants to collaborate in a virtual environment. In a virtual environment one is poor if lacking a portfolio containing experiences and resources that can be shared with others. Therefore if implementing a digital portfolio as an educational tool, it ought to be a joint strategy for both teachers and students. 

Ironically portfolio does not provide anything in itself. Portfolio is not the goal, but I find it a fruitful concept or metaphor for planning and organizing learning. Portfolios are a means to an end and not an end to themselves (Arter 1995). 

1 Didactic is defined as the theory and the reflection of practice related to teaching and organization of learning. 
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