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1. Background

Higher education in Norway is undergoing radical change. A series of reforms – which are only the formal confirmation of already ongoing processes – have altered the relation between the institutions and the environment of which they form part. 

The "competence reform" (St.meld nr. 42 (1997-1998)) redefines the interface between higher education and working life, stressing the role and relevance of the former with respect to the needs for competence development in both the private and the public sectors. Among other issues the reform emphasizes distributed and situated models of learning. Taking the "competence reform" as one of several points of departure the "quality reform" (St.meld. nr. 27 (2000-2001)) to be implemented by fall 2003 goes on to reconfigure the entire framework for higher education in terms of legal status, course structure, financing models and pedagogy. Key components in this initiative are student-oriented learning (versus teacher-oriented “delivery”), new evaluation formats (student portifolios, etc. versus final exams) both formative and summative, closer monitoring and in general more feedback on each student’s work, as well as a one-semester stay at a foreign institution of higher education as part of the studies for a bachelor degree. Together with a more result-oriented approach to financing (allocation of means according to credits actually awarded as opposed to the current practice of per student enrolled) these measures are aimed at creating more relevant candidates for working life and society at large, and to do so in a more effective manner than previously achieved while securing income streams for the institutions based on their own effort, results, and general capacity to navigate in an international educational market.

The various processes of institutional change in Norway reflect international trends in higher education addressing phenomena such as life-long learning, new "user" and target groups, increasing competition in the educational marketplace, decreasing public financial support, new uses of digital media, and new foci and developments in educational theory and practice stressing the social and situated character of learning.

One major element in the institutional responses to these pressures consists in developing the quality and relevance of educational offerings by pedagogically motivated integration of ICT in teaching, learning and student collaboration. Furthermore, in order to fully support, exploit and realise the pedagogical potentials of digital media (“communityware”, groupware, etc.) these processes must rely on ICT-based and ICT-supported administrative procedures and logistics. In the present context of this text the enterprise-wide ICT architecture and functionality supporting teaching, learning and associated logistical processes are referred to as an "infrastructure for learning", which, by its very nature, is an information infrastructure.

The thinking and rationale for establishing an infrastructure for learning is clustered with a number of pedagogical objectives, to be supported by ICT:

· Development of student centered learning forms

· Student metacognition and construction of knowledge

· Development of group oriented learning processes

· Evaluation forms which reflect new collaborative arrangements and learning practices

...as replacement for or supplement to current practice.

Now, the institutional picture is actually far more turbulent than suggested above. In fact, the degree to which infrastructures for learning are considered strategically crucial or just a nice thing to have (or even awful, or undesirable) somehow depends on (the role of) the person being asked. The current debate over ICT-supported learning at the University of Oslo (UiO), involving the Senate (elected faculty), senior management, faculties, staff and faculty, is a case in point. The discussion – conducted in 2002, in this moment of writing – includes all the basic questions such as to which level of ambition the university should aim at with regard to offering ICT-supported course programs; to what degree and in which sense ICT may in fact support teaching and learning; to what degree such support does actually address the same challenges as the aforementioned reforms; the benefits or even the desirability of having the students acquire general fluency in use of ICT and ICT-supported learning methods; not to mention that parameters such as the dimension, timescale, pedagogy and organisational structure of a continued effort towards more educational ICT are heavily debated. The wait-and-see point of view is strongly represented in these discussions, while others suggest that the early adaptation phase is over and advocate an immediate and comprehensive upscaling of tools to think, communicate and collaborate with at all levels and kinds of study. The opinions vary along all of these lines, as do the analyses of the external pressures as well as the attitudes toward the present reform processes. 

As this discussion suggests the institutions in higher education struggle to get a grip on the matter of why, who, and how to build infrastructures for learning. Technologically, most universities and colleges have turned from low-scale in-house-built bulletin boards and various kinds of homemade learning and communication systems to the integration of comprehensive commercial software systems. This situation introduces questions of standards, interoperability and information interchange between systems, and a series of other issues to be solved. Various ASP arrangements are also offered on the market. Organisationwise, there are interesting power struggles being fought. As there are weak traditions of cooperation, coordination, and synergy-seeking, at least in a university context, there is always the issue of who is to be in charge: the technologists (who know what is institutionally feasible on a large-scale basis), the pedagogues (who know what is pedagogically desirable), the faculty teachers (who gain no credits whatsoever for being good teachers, and who fight for more time to conduct research), the Senate (who are just more faculty), or the senior management (who know little of use for translating strategy into operational tactics). As for pedagogy, the interest for and motivation to approach teaching as something that has to be designed as opposed to an unmediated spin-off of research, is, to put it mildly, varying. As mentioned, good teaching is no road to promotion, and it should come as no surprise that faculty in many cases direct their efforts elsewhere.

The cases assessed in the present paper are, to very varying degrees, situated and embedded in contexts of this nature. Both institutions have established ICT ramifications to support their teaching and learning processes, as well as a foundation of middleware and logistics solutions. Both institutions have seen discussion as to the aims, functionality and uses of such an infrastructure. However, due to very different institutional contexts the conditions for action and the approaches to development are correspondingly different. The causes and effects of these differences are the substance of the text to follow.

2. Research questions

2.1 Key concepts

Our theoretical point of departure is the perspective of information infrastructures. Within this perspective it is assumed that the growth of large, open, horizontal and heterogeneous systems is inherently different than traditional systems development, and should be described and interpreted with different terms (Hanseth 2002).

The key concept is the installed base. Unlike traditional systems, information infrastructures are never developed from scratch based on a "user requirement", but are extended from existing structures. The most important "requirement" is not what the users "need", but the installed base of technology, organisation, culture and work practices. Both opportunities and constraints are heavily influenced by the attributes of this base. Most important is the obvious challenge of user adoption of a new infrastructure: If nobody is using it, is of no use. It has only value as an installed base, and its value increases with the size.

A related aspect is that the role of plans and specifications are tuned down. It is empirically documented that many IT projects are not developing as planned, and often out of control. This "technological drift" is explained on a macro level (globalisation) and micro level (emerging actor-networks in organisations), and it is argued that it cannot be solved by more managerial control, since that is part of the problem (Ciborra 2000). Instead it is suggested that "why not play with the idea of a different partition between the limited scope for our management of the infrastructure and the scope for the infrastructure itself to manage us" (p.40)?

In a design perspective the focus has thus shifted from system design to cultivation. As there are always several actors, no single actor can fully control this process, which will be emerging through negotiations and conflict. The cultivation concept implicates that the network, especially after reaching a certain size, is conceived as an organic structure.

Strategies for cultivation include:

· Bootstrapping a self-reinforcing installed base

· Managing lock-ins 

· Using existing infrastructures as transport infrastructures and building application infrastructures independent of the transport infrastructure

2.2 Research questions

Studying the growth of infrastructures for learning, our research questions are:

How does context influence development strategy? 

Our two institutions chose quite different strategies for their learning infrastructures. We will document and analyse the institutional and technical context, and analyse how it influenced the choice of development strategy.

How do institutional context and development strategy influence information infrastructure? 

The institutional context represents an installed base of organisation, people and technology. The possible success of a new initiative is dependant on the opportunities and constraints inherent in this context. 

We will describe the implementation process of learning information infrastructures in UiO and NITH, and document how it evolved as an installed base. We will analyse how the institutional context - influenced the process.

Using the cultivation framework, we will focus on how the initial bootstrapping was carried out, and how lock-ins were managed. Further, we will analyse how transport and application infrastructures evolved, and how service infrastructures were built.

Analysing further, we will discuss and evaluate the success of the two infrastructures, in terms of user satisfaction, as far as our data supports us.

How does information infrastructure influence institutional context?

Evaluating the degree of success means evaluating to which degree the information infrastructure has become part of the institutional context. 

We will analyse the present information infrastructures in terms of:

· How, and to what extent, is it integrated technically into the institutions' networks?

· Is it open and flexible, enabling further growth and adaptation?

· How do they relate to standards?

· How is it integrated into the institutions' organisational framework?

· How is it integrated into work practices?

In short: Have they, themselves, become (part of) an installed base?

3. Research approach

The two cases were analysed longitudinally, over a period of 5 years (NITH case) and 2 years (UiO case). Data was collected using mainly project documents and interviews. The NITH case builds on 3 user satisfaction surveys, while the UiO case is told by a participating project manager as well as by a final project report and an external evaluation.

4. Case description

4.1 Context

4.1.1 Institutions

NITH is a private college, with 2,000 students, and 35 academic staff. The college teaches only IT courses, mainly at Bachelor level. 

A large public university for the masses, UiO is Norway’s largest and oldest institution of higher education, founded in 1811. Currently UiO has approximately 32,000 students, about 10,000 students of continuing education, and 4,600 employees. It spans 8 faculties, 52 departments, and 22 centres. With regard to education, the university offers hundreds of subjects, from Arabic to astrophysics, at all levels of study.

The University center for information technology services (USIT) is the central ICT department. A part of the institution's central administration, USIT counts 128 full-time employees, about 150 man-years, and a budget of NOK 140 million. USIT is responsible for most of the ICT value chain at the university, from physical infrastructure and network, via servers and databases, development and maintenance of systems and services, to the integration of ICT media with work processes at UiO, as well as competency development and training, counselling and consulting, strategy and policy development.

4.1.2 Key actors

<…>

4.1.3 Technology

<…>

4.1.4 Culture

"Å endre et universitet er som å endevende en kirkegård. Du kan ikke regne med hjelp fra dem som ligger der". Fritt etter forhenværende UiO-rektor Lucy Smith i UiOs internavis Uniforum 21. september 2000
”Å lede et universitet er noe helt annet enn å kommandere en militær enhet. Det er mer som å lede en flokk katter - stolte og uavhengige individer som har andre interessante gjøremål langs veien”. Professor i statsvitenskap og rektor ved UiO Arild Underdal, i Uniforum.nett.no 17. oktober 2001
”Ved UiO fattes mange beslutninger på instituttnivå eller sågar av den enkelte lærer. Det finnes ikke mulighet til å ta overordnede grep, og det er nærmest en prinsipiell skepsis i store deler av UiO til å ta slike grep”. Førsteamanuensis i arkeologi og prodekan ved HF-fakultetet, UiO Christopher Prescott i Uniforum.nett.no 17. oktober 2001
The up-scaling of educational ICT at UiO is, at least in principle, just one of several necessary processes of change aimed at developing the quality of studies and, hopefully, the university's end product, the students. In order to succeed this process has to play in concert with others addressing new pedagogical methods, reorganisation of production chains, new systems of incentive, etc. In fact, change means doing something either different or differently compared to the present. Now, public institutions of higher education, and in particular large ones such as UiO, are extremely resistant to change, and very good at doing business as usual. This ability to resist is a function of both academic culture, organisation, and distribution of power. Public universities are strange creatures, which live in a permanent tension between two opposite ideal models for behaviour and self-understanding (Underdal 1997). UiO is no exception in this respect.

On the one hand one may identify an ideal assuming independent researchers who by free will and for the sake of knowledge join an organisational unit in order to share a common accounting system, telephone, secretaries and other support services, but who do not need any further bureaucratically sanctioned functional couplings to the rest of the institution. We here find remnants of the Romantic notion of the researcher as truth-seeking genius on an individual quest. It is taken for granted that research should be as free as possible, without relations to actual needs or directions from the outer world. Truth seeking thrives when the degree of bureaucracy and societal control is at a minimum. Administrative action should be kept at a minimum too, and administration should mind its own business. Initiatives by the administration are answered with suspicion. Resources should be allocated directly to faculty, who then buy the services they need, rather than via the university bureaucracy. The institutional management and the decision hierarchy have a low degree of legitimacy, or rather of relevance, and strategic considerations are irrelevant newspeak. Accordingly, official strategies and institutional plans are of little value, deserving no commitment. The pursuit of synergy is not worth much effort, as there is little community of interest with other departments and units. The "university" is more of an abstraction – a way of life – that of an actual and material institution. As for the university's mission, research has center stage, and teaching is a direct derivative of good research, a necessary evil without any academic glamour. Teaching is considered an activity aimed at developing the individual student. The teacher's task is to transfer true knowledge from his/her own head into that of the student. Requirements for a minimum of familiarity with pedagogical thinking are either uninteresting or, worse, a utilitarian and bureaucratic assault defocussing the prime task of research. Consequently faculty frequently shirk compulsory seminars in university pedagogy for teaching personell. It goes without saying that continuous education and life-long learning is not of any concern to the university, and that a dialogue with actors in working life not only in order to support them with academic wisdom but also learn from them, is an idea not worth much contemplating. Finally, the introduction of ICT in the educational processes is just another instance of what may be expected from the Department of Education and from university management, and might eventually go away or remain a niche phenomenon while we turn our attention elsewhere. 

This admittedly slightly biased depiction of such a cultural ideal is in fact a reality. At our last rectoral election the candidate who got the majority of faculty votes represents a variant of this position, but lost due to technical-administrative staff and student votes.

At the opposite end of the spectrum we find the notion of the knowledge organisation with concern-like characteristics. Commitment to common aims and strategies, loyality to the institution as a whole, a clear and shared understanding of who is the customer and why, and decision mechanisms with legitimacy, are all components of this ideal. According to this world-view it is crucial to establish decision mechanisms, which work, and which make it possible for the institution to move fast and play a pro-active role in public life. As of now, the majority of participants in the university's highest body of decision, the Senate, are university-intern representatives to a large degree elected among faculty, a fact which is very problematic with respect to change. This circumstance is addressed in the legal work underpinning the quality reform, and will indeed change. Further, according to this position it is desirable to introduce a system of professional management locally, in particular heads of department, as opposed to elected faculty. In addition to its capacity as knowledge generator and cultivator of truth-seeking and critical thinking, the university is understood as a service institution for the society that is in fact its owner. Society's requirements and expectations to the university are considered legitimate by all involved parties either these are put forth by the Department of education, by the political apparatus, or by means of the university's own analyses. The university as an institution of education is heavily emphasised (versus a priority for research). Derived from a view on what a university basically is and its rationale for being, life-long learning, continuous education, and an active interface with public and private working life are considered core activities. New requirements for income generation do indeed support this attitude. That the traditional full time student does no longer rule the scene alone in many disciplines is internalised as a fact of life, and one present and future challenge is the ability for reaching out with high-end educational offerings to as many as possible on this basis. That knowledge and education are commercial commodities are equally internalised, including the view that also public institutions have a role on the market. The institutions are subject to competition internationally and from new kinds of actors. Educational ICT are regarded as a key factor in this context as a means to create the learning conditions needed to foster relevant candidates fully fit to face future challenges in society, to compete for students, and to establish a relevant work environment for all involved parties. Humbolt is dead in the sense that learning is understood as a more collective, team based, problem oriented process in which metacognition (learning how) is as important as the primary object of learning (learning what).

As for possible consequences of the two approaches for ICT in education, see the discussion of the two scenarios “Socrates.campus.edu” versus “Nasjonalt kontrapunkt” in Scenarier for IKT i høyere utdanning mot 2010 (KUF 2000).

4.1.5 Context: Overview

	
	NITH
	UiO

	Size
	2000 students
	32.000 students

	Academic profile
	Teaching at BSc level
	Research. 

Teaching at all levels, from freshman to Ph.D.

	Competence
	IT specialised

Project oriented

Teaching and supervising
	

	Geography
	
	

	Key actors

 
	Owner: NKI

Board (owner dominated)

Dean

Academic staff (35)

Adm.staff (20)

IT staff (2)

Students (2000)
	Senate (elected faculty)

Management (dean and director)

Seksjon for studieadministrasjon, the central administration system owner of Felles studentsystem

USIT in its capacity as developer and national secratariat for Felles studentsystem (Gruppe for Felles studentsystem)

USIT in its capacity as systems integrator (Gruppe for drift av grunntjenester)

USIT in its capacity of coordinator for ICT in learning initiatives (Gruppe for digitale medier i læring)

Student-administrative personell at department level

Faculty (potentially 2500)

Administrative staff (potentially 2000)

	Technology
	Administrative systems: 

Oracle

Microsoft etc.

Intranet: 

PHP

OpenSource
	

	Culture
	Business driven

Short decision paths

Focus on teaching
	Academic, but tension between academic and business

Long decision paths 

Low decision legitimacy

Focus on research

See APPENDIX 1


4.2 Case attributes

<…>

4.2.1 Object of study: Infrastructures for learning

In the context of this study we need to delimit an object of study in each institution with comparable qualities. Both institutions have created integrated software systems to support the teaching and learning activities.
NITH has built an intranet which includes a server with application functionality for a range of educational services, integrated with a student administrative system (STAS) and Novell WAN user authentisation. 
As for UiO, USIT has been in charge of a 8,5 million, 2-year project, Digitale læringsomgivelser (Digital learning environments, “DLO-prosjektet”) aimed at establishing a centralised set of basic, free, and shared enterprise-range services for teaching and learning (Lanestedt & Benan 2002). The delivered services include 

1. a learning management system (LMS) integrated with the back-office administrative systems, that is the student administrative system (Felles studentsystem) and the user administrative system (UREG), in such a way that data from these systems are used to automatically build virtual course rooms and populate them with students, teachers, and roles (sets of user rights), 

2. knowledge development (massive course, workshop, counselling, and user support activities) for faculty and their local assistants in netbased pedagogy, LMS use and ICT literacy,

3. support for development and dissemination of content, 

4. a set of maintenance services; the running of servers, upgrading of software, data base isssues, and continuous ajustment of integration routines.

The NITH case focusses on the educational applications of the institution’s overall intranet infrastructure, which serves other purposes as well. The UiO case in turn focusses on the LMS and its integration (list item 1), which is equally only one part of a much larger infrastructure and of a larger set of services. Hence, while both cases also draw on aspects of the total process of establishing these education infrastructures, the features named here are at the core of the analysis. In this way the object of study is integrated software systems (information infrastructures) to support the teaching and learning activities at both institutions.
These ensembles of systems and applications constitute infrastructures because of their properties of being shared, evolving, open, standardized, and heterogeneous, as well as they are both limited by, dependent on, and now part of an installed base (more about these properties below). 

4.2.2 Chronology

<…>

4.2.3 Technology

<…>

4.2.4 Development strategy

<…>

4.2.5 IT organisation and culture

<…>

4.2.6 Bootstrapping

<…>

4.2.7 Enrolment of users

<…>

4.2.8 Managing lock-ins

<…>

4.2.9 Case attributes: Overview

	
	NITH
	UiO

	Object of study
	NITH Intranet
	LMS integrated with back-office systems, see APPENDIX 2

	Chronology


	1997: Start in one campus

          Bulletin board

          Adm. static info

1998: Teaching materials

          Class list

1999: Marks, employees

2000: Help desk

2001: Publish app.
	

	Technology
	Started as a Netscape/Sun environment, later changed to OpenSource, PhP
	Administrative systems:

Felles studentsystem, Oracle

BAS (brukeradministrativt system), Oracle

Learning Management System, PHP

Integration, IMS Enterprise / XML

	Development strategy
	At the start, a top-down initiative. Later bottom-up and incremental
	

	Transport infrastructure
	WAN, Novell LANs, PCs, servers
	

	Application infrastructure


	Web page per module

- Teaching materials

- Students, tutorials

- FAQ, discussion group

- Campus specific info

Bulletin boards

Regulations

Marks
	

	Service infrastructure
	- Intranet apps uses student data from STAS (Student Administrative System)

- User information is integrated with Novell user admin 
	

	IT organisation and culture
	2 developers with strong links to OpenSource network. Dilbert.
	

	Strong actors
	Developers and admin. Students (paying) have strong influence
	

	Bootstrapping


	Only one campus (Bærum) at the start.

Very simple applications (bulletin board, administrative information)
	

	Enrolment of users
	At the start: A small number at one campus

Later: Paper-based solutions abandoned altogether
	

	Managing lock-ins
	Different views: NITH managers worried about PhP lock-in. Developers argue that OpenSource is flexible and adaptable to gateways.
	

	Supporting infrastructure
	Independent of transport infrastructure

Weak integration with STAS (file transfer)
	

	
	
	


5. Discussion

<…>

6. Conclusions

<…>
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- STRUCTURE (fjernes) -

1. Background (J)

Challenges in university education. Infrastructures for learning: Experiments of emerging infrastructures

2. Research questions (B)

Research background: Information infrastructures and ANT

· a) How do the context influence the development strategy for learning?

· b) How do the context influence the information infrastructure?

· c) How do the development strategy influence the information infrastructure?

· d) How do the information infrastructure influence the institutional context?

3. Methodology

Case studies of UiO and NITH. Documents, participative observation, interviews

4. Case studies

· Two institutions (J+B)

· Context table (J+B)

· Development of information infrastructure table (J+B)

· Description of technology (J+B)

· Object of study (J)

5. Discussion




4. How do the II affect the learning context


	Context
	
	

	
	
	

	 
	
	






       2. How do the context





           influence the II?

1. How do the context influence

      the development strategy?
        3.How do the development





           strategy influence the II?

	II development
	
	

	
	
	

	
	
	

	
	
	


Areas of dsicussion:

- Conflict and tensions between IT dept - Adm staff - Academic staff

Information Infrastructure for learning
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