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1. Introduction

The issue addressed in the present chapter is how to support learning and evaluation by use of portfolios as an integrated functionality in course management systems (CMS). The chapter outlines a theoretical rationale for a portfolio approach in support of deep learning, an approach much to the fore in current Scandinavian and international educational debate. CMS functionality supporting this approach is described and illustrations of how such functionality may be instantiated in a particular CMS, the Norwegian system Classfronter, is provided. Current challenges associated with its introduction into educational practices are suggested.

The discussion draws on work carried out by the University of Oslo (UO) Educational Technology Group and experiences made at UO with CMS portfolios for learning and evaluation. Our context is the national so-called Quality reform (Nyborg 2002) of Norwegian higher education introduced by fall 2003, influenced by a constructivist perspective on learning
. The present challenge facing UO (32.000 students, 5.000 faculty and staff) is to create a supportive, constructivist-oriented learning environment which facilitates students developing knowledge in dialogue within the collective of co-students and tutors, and to integrate in such an environment a well-designed digital infrastructure for learning with groupware and digital learning resources. The Classfronter CMS is one part of this scheme.

All too often CMS are used in a limited way as a channel for dissemination of information, distribution of assignments, testing, and broadcasting of messages from teacher to students. We suggest that this fact has less to do with shortages in the functionality embedded in the technological artifacts and more with institutional issues of digital literacy and pedagogical competence among their users, structural organization of course offerings, and academic culture at large. Even so it is worthwhile to strive for CMS technology that better supports constructivist-oriented learning activities, as an environment where these activities actually take place. The integration of portfolio functionality with existing CMS is a step in such a direction.

The chapter is divided in four main sections: Following the introduction Section 2 provides a brief sketch of constructivist theory of learning and its process-oriented focus on formative evaluation (e.g. peer review and systematic feed-back) in a group context to support learning, as opposed to the traditional emphasis on evaluation in terms of final exams, or summative evaluation. The use of portfolios as a method to realize such a focus is explained. Section 3 presents, as an example, a particular instantiation of functionality to support portfolio learning and evaluation methodology, whereas Section 4 proceeds to briefly address some remaining challenges associated with the introduction of CMS portfolios in educational practices. A summary and conclusion follow in Section 5.

2. Theory: Portfolios for learning and evaluation

The aforementioned reform emphasizes the use of alternative evaluation methods in addition to traditional final exams. The reason is threefold: Firstly, by reducing the focus on final exams and increasing frequent and continuing evaluation the student receives more relevant input to her learning loop; the student becomes aware of her own implicit learning strategies and is enabled to refine them into explicit strategies (meta-learning). Secondly, it contributes to a more evenly distributed work-load throughout the semester. And thirdly, it expresses a constructivist approach towards learning on which the reform is founded. 

2.1 Constructivist approaches to learning and evaluation

In this section we establish a framework for the rest of the chapter by summarizing some of the theoretical work on constructivist approaches to learning and the role of evaluation in that context. We want to focus on the building (i.e., constructing) that occurs in people's minds when they learn, and the function of informed response such as peer-review, teacher comments, etc. have with regard to learning and meta-learning.

2.1.1 Research traditions

Historically, two paradigms have dominated research in learning, based on behaviorist and cognitivist assumptions and theory, respectively (Säljö 1999). 

According to the former tradition learning equals submitting to sense impressions from the surrounding environment, with observable changes in behavior as the result. Knowledge is regarded as objectively given, independent of and external to individual humans. When structured in appropriately formatted chunks, knowledge may be transmitted from one human subject to the other. The implication these assumptions have for teaching and the use of technology is a strongly directed, sequential training of skills within a predefined body of educational materials. Hence, teaching is conceptualized as instruction (Ludvigsen 1999).

Cognitivist research, on the other hand, emphasizes mental representations, strategies for problem solving and the process of building and organizing knowledge structures. As opposed to the behaviorist approach, cognitivism regards knowledge as a highly relative and personal entity which is created and manifested in the learner through her encounter with relevant materials and active engagement in problem solving. The implication for teaching and use of technology is to provide an explorative environment in which themes and concepts may be investigated by the individual learner. 

With respect to cognitivism, current constructivist theory proceeds by emphasizing that learning is no context-free, mechanical process, but rather a situated process colored by people and tools involved in the learning situation. Hence knowledge does not belong to the individual alone, but also, or mainly, to the social group in which practices it is embedded (Wenger 1998). Learning is a social process which takes place first of all through collaborative participation in a community of practice. The implication for teaching and use of technology within the constructivist tradition is to facilitate comprehensive information access and availability, facilitate the exploration of open problems, and to facilitate both the individual and collective construction of knowledge. According to this position teaching should support the students’ selecting, processing, and assessing both of subject-relevant materials and of their own work in a collaborative atmosphere and environment. The approach advocated by the computer supported cooperative learning (CSCL) community is rooted in a pedagogy in which guidance and informed response from peer students, in addition to that from teachers and other mentors, is considered crucial and instrumental to learning (see Koschmann 1996). The student’s potential for learning is furthered when working in concert with more mature and competent colleagues (Vygotskij 1978). Evaluation and learning become tightly connected in two ways. Firstly, the requirement for various forms of documentation forces students to express their thinking explicitly and visually through textual and other semiotic codes, acts which foster critical reflection and learning in students as the process of production necessarily includes the evaluation of their own thinking (meta-learning). Secondly, by making students collaborate with their co-learners and to systematically exchange analytical commentary and constructive suggestions on each others’ work, learning and evaluation become integrated activities. In this context the role of the teacher is more that of a mentor and facilitator, even that of a co-learner, than that of an instructor. 

Traditional education 

· Teacher-controlled instruction

· Correct answer oriented

· Individual work

· Evaluation as testing and reproduction of knowledge

· Technology for drilling and skill practicing
Learning communities 

· Problem- and activity-oriented teaching

· Reasoning with concepts and knowledge

· Systematic work in groups

· Evaluation as peer-review of and reflection on portfolio contents, as well as presentation of projects and portfolio contents

· Technology for access to and processing of information transformed into knowledge by reflection in learning activities

Figure 1. Alternative assumptions of teaching and learning, and by implication, of the role of technology. Based on Ludvigsen 1999: 68

All education rests on a foundation of basic assumptions about the nature of knowledge and about how to organize teaching and learning in order for these activities to be productive (Säljö 1999) (figure 1). The Quality reform is just one example of how such a set of assumptions gives rise to priorities, expresses values, and places particular practices and tools on the agenda.

2.1.2 Surface learning and deep learning

Relevant to the strong relation between the student’s own experience of the teaching situation and the nature of the learning that is taking place are the concepts of surface learning and deep learning (Ramsden 1988).

Surface learning has little to do with true learning, and is to a large degree plain imitation. The student learns to master techniques related to the discipline and memorize information about its subject matter. However, her understanding does not undergo any substantial change. Furthermore, the knowledge acquired has limited personal relevance to her as learning materials and themes seem to have no connection with the actual world outside the specific learning situation. 

Strategy for surface learning 

· Focuses on the signs, e.g. words and sentences without reasoning about possible applications 

· Focuses on parts of the task as isolated phenomena

· Memorizes information for later testing, with limited ability to discover their connections

· Connects facts and concepts without any reflection as to why and how

· Does not separate rules from examples

· Treats the task as something imposed from the outside world

· Outer focus: oriented towards exams and tests with no regard to real world relevance
Strategy for deep learning

· Focuses on author’s reasoning, argumentation and the relevant concepts 

· Relates previous knowledge to new knowledge 

· Relates knowledge from various knowledge domains to each other

· Relates theoretic conceptions to everyday experiences

· Relates material and arguments and are able to differ among them

· Organizes and structures content in coherent wholes

· Inner focus: discovers and tries to understand the real world

Figure 2. Reasoning with concepts and knowledge; deep learning and surface learning. Adapted from Ramsden 1988: 19

As opposed to surface learning the concept of deep learning refers to learning in which the commitment is strong and in which the student is actively engaged in the learning materials through the pursuit of resolving research questions. The student presents a desire to understand the object of her efforts, and relates the issues to her personal experiences and problem situations important to her. She tries to identify overall messages, principles and conclusions rather than memorizing details and fragments. 

The quality of the student’s learning is influenced by the orientation toward surface learning or deep learning (figure 2). Deep learning is associated with higher rewards in the shape of better results and grades but most importantly, with engagement, challenge, progress and enjoyment (Ramsden 1988).

There is a relationship between the methods of teaching and evaluation and the learning strategies that are promoted. Particular teaching and evaluation forms foster surface learning whereas others promote deep learning. The next sub-section attempts to clarify this distinction.

2.1.3 Formative and summative evaluation

Evaluation may serve two complementary functions. In one context, the aim is prospective, or formative – to improve, to understand strengths and positive tendencies in order to amplify them or to identify weaknesses to remedy. The other context is retrospective, or summative – to assess concrete achievement, often as part of a process of formal acknowledgement or certification. 

Empirically, traditional final exams (summative evaluation) which are not preceded by continuous follow-up and collaboration earlier in the semester (formative evaluation) foster surface learning rather than deep learning (Ramsden 1988). The learning outcome of this form of final evaluation is limited. Such a model makes the students reproduce curriculum materials at the exam and the focus is on memory and retrieval whereas evaluation of the reflective use of subject knowledge is less emphasized. Historically, focus has implicitly or explicitly been on summative evaluation and less effort has been invested in addressing the learning process and its formative aspect. The rationale behind introducing portfolio evaluation is to encourage deep learning at the expense of surface learning (ibid.).

As stated above, the use of portfolios is regarded not solely in terms of control and formal certification, but also of individual and collective cognitive development and learning. It is however important to stress that the use of portfolios as part of an evaluation methodology may, and should be, used both formatively and summatively, the difference being the actual use of the information under consideration and in which phase of the learning process the evaluation takes place. Portfolios may be used both as part of the formative feedback throughout the learning process, and as a support for the summative control and certification procedure at its final stage. Portfolio tools should be designed as to make as intuitive as possible which is the current stage and which is the precise role of the evaluation at that stage.

2.2 About portfolios in learning and evaluation

2.2.1 Categories of portfolios

According to Dysthe & Engelsen (2003) there are basically three types of portfolios. Each refers to a distinct target group. In a constructivist perspective the addressee of portfolio contents is not only the teacher, but also the co-students. This presupposes a high degree of openness with respect to both technical functionality and group climate, an issue to which we will return. 

Learning portfolios. Learning portfolios are students' work tools throughout the study period and not subject to final evaluation. The student herself and her peers (including, of course, the teacher) are the target group. The use of the learning portfolios is informal and free, and students use them to organize, document and disseminate work of their own choosing as well as a basis for reflection and discussion of this work. The aim of learning portfolios is to be a support for formative evaluation.

Assessment portfolios. Assessment portfolios are used in a final, summative evaluation by the teacher or committee. Their contents are a selection of student work documentation, typically copied out of the learning portfolio. The selection is made by the student, or by a mutual agreement between student and teacher.

Showcase portfolios. Such portfolios, in turn, may contain a selection of documentation from the assessment portfolio. The aim is to demonstrate competence for future employers, to support grant applications, and the like. Competency portfolios are not a part of the learning and evaluation scheme.

In the present context our attention is directed at the two first categories of portfolios as we are addressing tools and environments relevant to formative and summative evaluation. 

In the Norwegian educational tradition the main focus of many course programs has been on the individual student’s work with texts, and on few but large assignments in the course of the program. In order to foster continuous learning throughout the entire study period stringent requirements to production and documentation are being introduced (Otnes 2003). The portfolio is a tool for formative evaluation, in which the process of learning and work in progress are at the centre of attention. It is important to point out that both types of portfolio – at least in their digital implementation – may include documentation of all media types and genres, such as recordings, drawings, visual media, software, as well as texts such as discussion threads, essays, etc.

2.2.2 Evaluation method and work practice combined

Commonly referred to as a process encompassing the three phases of collection, selection, and reflection, sometimes with patterns of iteration, the introduction of portfolio evaluation implies both a certain type of work practice as well as a method for evaluation (Wittek 2003). The latter allocates an active role to the student by requiring that she produces and collects documentation on her efforts, progress, and results. The student selects which works are to be presented for final evaluation, accompanied by reflection notes commenting on the learning process and explaining the argument for selection made. As a work practice portfolio evaluation strongly governs the way teaching is carried out. The student’s role is extended by the more active role she is forced to take, with a substantial degree of initiative, questioning, commenting, and dialogue participation.

According to Wittek (2002) an ideal version of portfolio evaluation includes the following elements:

· Students have an active role in collecting the evidence documenting their own efforts, progress and results throughout the entire period of learning.

· Students play an active role in the evaluation of their own work. 

· Mutual student guidance and peer evaluation play important roles in the learning process.

· Emphasis is on student reflection on subject matter and learning process.

· Teacher and co-student response enters a learning loop, wherein students draw on this response in the ongoing learning process.

· A selection of the collected evidence is presented for evaluation, along with documentation of and reflection on both the learning and the selection processes.

In order to support learning and, or indeed as, evaluation, as we have previously pointed out there is a need for a high degree of openness. The least open approach is one in which only the student herself and the teacher have access to the learning portfolio. Alternatively, selected co-students have mutual access to each others’ learning portfolios in particular periods and cases. Finally, on the opposite end of the spectrum all students may have free access to all learning portfolios within the course. By granting access to co-students learning is facilitated because it is by means of collaboration, collective peer-review and documentation – provided a clear dramaturgy on the part of the tutor – that much of the formative evaluation happens, and learning takes place.
2.2.3 The learning environment

As mentioned above, all educational arrangements will be based on assumptions concerning learning and knowledge. The wish to use portfolios in the formative phase and in final assessment is founded on assumptions about how learning takes place and how teaching may be organized in order to support learning. Use of portfolios for formative evaluation rests on the idea that multiple people’s perspectives are needed and desired in the development of knowledge, understanding and insight. By inviting others to present criticism of one’s work one develops a voice of one’s own as well as ownership to works, positions and statements. It also promotes meta-learning, that is the student’s knowledge about her own production of knowledge. The students are expected to discuss what they do, how they do it, and how their understanding and reflection has developed, as well as documenting it all in the assessment portfolio. 

The visual appearance of the portfolio icon in digital environments may seem to indicate a storage structure (Otnes 2003). Portfolios are more than that. They are tools for learning as well as loci where learning is to be documented and stored. To make portfolios more than a storage facility for student works, it is necessary to communicate the philosophy, attitudes, roles, assumptions and practices which constitute portfolios as learning tools, and make sure that these fundamental premises are internalized by the group and regarded as essential for collaboration in a fellowship of learners. In order to build a common understanding of portfolios as more than storage boxes and to success in their use students and teachers alike must develop a common view according to which the contribution and receiving of comments and criticism on drafts and other work is a wished endeavor which makes part of an active, reflective approach to the learning process. It is necessary to develop the learning culture along with the introduction of technology. A mutual confidence and trust must be established for students to share work with others and the atmosphere must be supportive and open for honest and straightforward comments and criticism to work within the group. Students and teachers must become familiar with the modern learning community, and with the values and norms which govern the interplay between the actors involved. Learning can no longer be considered the individual’s private and isolated concern, but a social practice where the students share a commitment for their common growth. 

3. Technology: CMS portfolios for learning and evaluation

3.1 Workflow overview of Classfronter portfolio implementation

Currently used at UO almost exclusively in a blended learning mode in which face-to-face and virtual activities mutually support each others, the Classfronter CMS groupware includes virtual rooms where the actual teaching and learning activities take place. Portfolio tools make part of each room’s toolset, and are thus a property of the room. The general structure of the work-flow when using Classfronter portfolios for learning and evaluation is as follows (figure 3). 
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Figure 3. General structure of work-flow when using Classfronter portfolios for evaluation and learning.

The procedure mirrors the collection, selection, reflection scheme of portfolio learning and evaluation methodology, as mentioned above. In the phase of learning portfolio use there is an iterative cycle of collection (versions) and reflection on the basis of peer-review or other forms of criticism.

Documents are produced, discussed and collected in the learning portfolios. In order to select works for final assessment the work view tool is used by the student herself and / or the tutor to get an overview of the student’s entire production. Contents in the learning portfolio are identified and listed along with their associated attributes and so are documents produced by the student and identified in other locations in the room, such as contributions in portfolio-external discussions, links to materials, etc. Documents are transferred from the work view to the final assessment portfolio along with a reflection note discussing the learning process and the criteria for selection of documents for final assessment. The whole of the assessment portfolio is evaluated by the committee. Contents from the assessment portfolio may be copied into a personal course-independent archive portfolio, which is not discussed in this chapter.

3.2 Learning portfolios to support formative evaluation

A student produces a document or other form of documentation in her learning portfolio. The portfolio is allocated the necessary read / write privileges so that a selection or all of the room’s members (co-students and tutor) have one or both privileges. The learning portfolios may be of several kinds (only two kinds are hinted at in figure 5 but there are more) and support both a many-to-many approach and a one-on-one approach, with or without functionality to handle deadlines, after which the portfolio is temporarily locked for further changes.

The fellow students and / or tutor then produce criticism of the student’s work according to some predefined commonly agreed-on standards, scheme and timeline, and following a (semi)formal invitation (several peer-review techniques are discussed in Mason 2003). Documents located in learning portfolios have various functionality depending on the types of document. Classfronter-“foreign” documents (Microsoft Office, etc.) imported into Classfronter learning portfolios may be opened, comments written into the running text or by using the Word comment function, and the documents may be saved while maintaining the original ownership of the file
. Classfronter-“domestic” documents produced by Classfronter’s own editor for collaborative writing may be edited by several people, a functionality which also permits commenting within the document proper. Criticism may also be supplied by means of the asynchronous discussion forum which may be initiated and maintained inside the portfolio. The process may be iterative as the student responds to input from her peers and several revised version of the document are produced and commented on. If a discussion forum is used discussion threads develop. The process may take time as the document is refined, or it may be quick as drafts are short-lived in a process-oriented approach to writing. 

In figure 4 we see our example learning community consisting of seven students, all of whose learning portfolios are located at the left of the room. One student, Rino, has produced a draft document on the “cultivation” of information infrastructures
. At the back (under “Title”) is the list of current contents in Rino’s learning portfolio. Now Rino has opened the discussion tool (at the front), started a discussion, and invited his peers to comment on his document. In particular he needs their views on the theoretical perspective he has applied. Teacher Mona has opened Rino’s draft (behind the discussion tool) and is writing her comments inside the document using the Microsoft Word comment function while concurrently performing a dialog with Rino. Rino may eventually react on Mona’s comments on form and content and revise his draft, or he may argue against her. The present example is just one of several examples on the form which the peer process may take. Combinations or alternatives of directly commenting in documents and using discussion tools may be used. The process Rino is involved in here may go on in several iterations, depending on the predefined procedure agreed-on by all members of the learning community. With other rules it may be the tutor who invites students to take turns in the role as opponents according to a fixed term schedule, and according to predefined properties to critique; rhetoric, argument, use of sources, and so forth. 
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Figure 4. The evaluation process by use of discussion threads and direct comments in the document, carried out by the tutor and a co-student on Rino’s draft document.

3.3 Assessment portfolio to support summative evaluation

When the end of the semester is approaching Rino either on his own or advised by his tutor is to select the works he wants to present for final evaluation. Some of the rationale for this procedure is to make Rino reflect on why certain works are more worthy of credit than others and the role they played in the group discussions, and hence to review his own learning process. Figure 5 shows both the work view tool and the final assessment tool. On the back of the screen the work view tool displays the part of Rino’s production (these are links to the actual documents) which has not (yet) been transferred to the final assessment portfolio, including both documents and discussion messages. The works transferred to the final assessment tool are visible in its list of documents. Rino is now in the process of developing a text on the selection criteria and his reflections on the learning experience. More often this will be a lengthier document written outside or somewhere else in Classfronter and imported or copied into the assessment portfolio. 

The assessment committee can now assess Rino’s work throughout the semester in terms of Rino’s own reflections on his own learning, on the process, and on the collaborative experience, and evaluate his learning in light of the results which he has himself selected to exemplify his resulting abilities and competence.
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Figure 5. By use of the work view an overview of Rino’s total production is displayed, and works are selected and transferred to the final assessment portfolio.
4. Future work

4.1 On the emergent character of solutions and practices 

When technology is created and introduced with the aim to support particular practices one enters a non-deterministic realm indeed. At its introduction the technological artifact and its associated potential use are envisioned to join with, add to, and partly reconfigure a heterogeneous, infrastructural installed base of preexisting technology, culture, communities of practice, traditions, and organization. However, there is no guarantee that the new artifact will become included in established structures and practices. A successful innovation – and the introduction in a traditional university of portfolio methodology supported by CMS groupware technology is indeed an innovation – depends on the successful enrolment over time of human and non-human actors (people, rules, money, organization, objects, etc.) and the eventual alignment of a comprehensive network of such actors (Latour 1987). 

On the one hand technological artifacts are constructed to align with their environment by means of, as it were, creating their own users and associated behavior patterns. According to Akrich (1994): 

“[…] when technologists define the characteristics of their objects, they necessarily make hypotheses about the entities that make up the world into which the object is to be inserted. Designers thus define actors with specific tastes, competences, motives, aspirations, political prejudices, and the rest, and they assume that morality, technology, science, and economy will evolve in particular ways. A large part of the work of innovators is that of “inscribing” this vision of (or prediction about) the world in the technical content of the new object. I will call the end product of this work a ‘script’ […]” (Akrish 1994: 208).

On the other hand a number of factors make empirical users counter, modify or bypass those scripts, or ignore them altogether. The actual use of the technology in question frequently comes to represent a “drift” (Ciborra & Hanseth 2000) and deviate with respect to the practices that the technology was introduced to promote in the first place: 

“[…] alignment is a long, tortuous, and fragile process whereby multiple actors and resources try to influence each other to constitute a new socio-technical order. A number of forces, feedbacks, and self-reinforcing actions are at play. It is hard to predict an outcome: an aligned infrastructure is a rare event […]” (Ciborra & Hanseth 2000: 5).

From the point of view of a technological artifact as medium – of which CMS portfolios is an example – the success of its use depends on both the characteristics of the medium itself, as well as the competence in the community of users. As Eco explains every communicative medium is dependent on semiotic codes shared with the user, or what he refers to as the “Model Reader” (Eco 1979) that every media artifact postulates as part of its communicative strategy. There is a wide range of issues involved, such as shared communicative competence, shared understanding of conventions of genre, and shared cultural and ethical values, all of which may need time to develop along with new tools.

These points are made in order to stress the emergent character of the solutions and practices at hand. Much work remains to be done, and most of this work has to align cultural, organizational and human issues and actors, rather than solely technical ones.

4.2 Issues to address further

It follows from the above that much effort in institutions of higher education has to be invested in building user competence, pedagogy, culture, and promoting institutional change. Among the issues that we at UO currently address are the following. 

Firstly, the current understanding of technology and its potentials has to be developed among faculty. This relates both to general ICT fluency and to the application of digital media to support teaching and learning more specifically. Secondly, the perspectives on teaching, learning, and knowledge have to be developed. Traditional educational routines have to be redefined according to more relevant pedagogical thinking. This constitutes a most challenging effort as the transition from linear lecture-oriented teaching to more open models such as case based learning, problem based learning (PBL) etc. radically increases student involvement and allocates new roles to faculty. As part of this scheme it is crucial to develop the understanding of the important role of continuous evaluation, based on a focus on the learning process as much as on the final assessment. Thirdly, the students too need to develop their views on and their expectations in relation to teaching and learning as well as their own roles in the learning endeavor. They need to change from a relatively passive role as addressees of lectures to an active, responsible role as producers of knowledge engaged in inquiry, deep learning, and meta-learning, involved in continuous evaluation of the work of their peers and that of their own. Furthermore students and teachers alike must develop a positive attitude to the idea that sharing and collaboration are fruitful and constructive activities. They must challenge their current views about what learning is and can be, and internalize the fact that collaboration is built on openness and confidence. The students have to regard themselves as responsible participants in a learning community. Finally, all these issues have to be formalized in the institution’s mission statements, policy documents and curricula. Pedagogical goals have to enter planning documents and so have the use of educational technology, including portfolio learning and evaluation. 

In sum the tools for portfolio learning and evaluation are already integrated as parts of our CMS. They may probably be refined, but more important is institutional change. Faculty and students currently exploit ICT in limited ways. Web-based ICT, CMS included, is widely seen as channels for dissemination of information, for testing, and for one-to-many-communication from teacher to students, and many users have not yet become sufficiently fluent as to extend its use in more advanced and pedagogically sophisticated manners. Thus in a UO context the Educational Technology Group has a mission and an important role to play along with other relevant actors at the institution.

UO has developed a five-year strategic plan geared at providing the reform with appropriate ICT support. A component in this strategy is the yearly allocation of project funding to department level activities with the aim to develop constructivist, ICT-supported course offerings and practices in order to implement the reform’s explicit aims of an increased level of student-active learning, evaluation forms which support learning, and a closer follow-up of students. “Money talks” and our current experience tells us that the equivalent of $US 750.000 in the year 2004 are resources well spent.
5. Summary and conclusion

In this chapter we have addressed the use of portfolio learning and assessment to promote a pedagogy derived from constructivist assumptions about learning and knowledge, and the teaching which furthers both. A discussion of the theoretical underpinnings is briefly presented. In that context the historical background in research traditions is outlined, and relevant concepts such as deep and surface learning, as well as formative and summative evaluation, are explained. Categories of portfolios are addressed, and the way they are made to be both a work tool and part of an evaluation method provided a proper understanding of collaborative interchange in the learning community and surrounding environment. The Classfronter CMS implementation of supportive functionality is explained and exemplified step by step. Both an overview and a discussion of learning portfolios and final assessment portfolios are outlined and visualized. Finally, some tasks still to pursue and challenges to address are listed, on the assumption that at this stage equally critical as those of the technology are the institutional and pedagogical issues related to the relevant exploitation of that technology. It is suggested that financial support guided by a clear and explicitly expressed strategy and other formal documents is an effective means to bring about change in which CMS and other ICT supports pedagogical innovation.
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� The Quality reform is a national instance of the current Bologna process aimed at restructuring and revitalizing European public higher education (European Union 2000). In addition to reconfigurations of degree structures and other issues the reform includes a strong pedagogical component, which involves proactive use of educational ICT and digital media.


� An open-edit-save functionality is developed for the purpose of editing Microsoft Office documents inside Classfronter instead of having to edit them outside Classfronter and reimport them.


� The issue of “cultivation” of information infrastructures is most relevant for the present chapter, see Hanseth (2002).
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