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(4)1.0 Introduction 


Recently there has been a great increase in the call for the use of information and 
 communication technology (ICT) in education, in fact ICT has become the buzz-word 
 when it comes to designing new learning environments. The focus is typically on the 
 technology in itself and perhaps also the pedagogical aspects of the environment. The 
 aspect of understanding the technology in use by actors is often ignored. 


In this study it is argued that learning environments where ICT mediates the 
 interaction must be treated as a complex phenomenon, and there is no easy way of 
 understanding the effect of the introduction of ICT in learning environments (see e.g., 
 Säljo, 2000). The technological aspects of a learning environment are not considered 
 unimportant in this study, but rather as embedded in the social context and a 
 constituent part of the cultural phenomenon of computer mediated learning. When 
 performing studies where this is investigated, there is a array of other issues to 
 consider that may influence the learning environment, inter alia the communication of 
 the actors involved, and the development of new practices in lieu of traditional roles 
 and emergent cultural and social rules that exist in the learning environment.    


In this study the focus is on the co-operation of actors in a learning environment 
 mediated by artefacts. The actors, more specifically, are the instructors in a distributed 
 collaborative learning environment, and the way they organise their work using 
 technology. The context of which they are part is held as important when attempting 
 to understand the activities in which they engage, and the way the technology alters 
 the relationship between the instructors themselves and the relationship between the 
 instructors and the students is of interest.  


The sociocultural perspective (see e.g., Wertsch et.al. 1995), and particularly the 
activity theoretical perspective (Engeström, 1987) are consisered helpful tools in 
reaching the goal for the study – gaining an understanding of the co-operation of the 
instructors using artefacts in the learning scenario. The theoretical perspective taken 
underscores the need for not conceiving technology as an isolated phenomenon, but 
rather as a developmental phenomenon that can be understood when evaluating it in 



(5)use by actors in real-life situations. The research tradition of Computer Supported Co-
 operative Work, is a tradition that normally focuses on development of computer 
 applications with variuos properties and characteristics (Bannon & Schmidt, 1991). It 
 is held that before designing technological solutions an understanding of the 
 phenomenon that is attempted to be supported must be obtained. In other words an 
 understanding of what both work and co-operation is, is appropriate before the 
 endaveaour of supporting it by using computer tools is made (ibid.).  


The structure of the thesis is as follows. Chapter 2 is dedicated to a discussion of the 
 theoretical issues important for the study. The chapter contains a discussion of the 
 background and growth of Activity Theory, and it’s current central tenets. Activity 
 Theory is placed within the frame of reference of Computer Supported Co-operative 
 Work (CSCW) and a discussion of the methodological implications of Activity 
 Theory. Chapter 3 contains a description of the initial context for the study. The 
 description contains three central elements. First, an account of project DoCTA, of 
 which this study is a part is given. Second, the collaborative telelearning scenario in 
 focus, VisArt, is briefly described. Conclusively in this chapter, a brief account of the 
 main computer tool used for mediating the communication in VisArt – TeamWave 
 Workplace – is given. Chapter 4 contains a discussion of the methodological 
 considerations that has been made. The research questions are defined and specified. 


A discussion of qualitative methodologies and a comparison of them in relation to 
 quantitative methodologies is undertaken. Further, the issue of performing ”digital” 


field work is discussed. Ultimately the methodology in practise, or the data gathering 
techniques specific to this study are accounted for. The analysis of the gathered data is 
performed in chapter 5. An initial discussion of data analysis in general is given in the 
opening of the chapter. The research questions are treated consecutively and the 
findings are discussed correspondingly. Chapter 6 contains a evaluation of the quality 
of the study as a whole, and the conclusive remarks.   



(6)2.0 Theoretical Foundations 


The theoretical foundations for DoCTA are CSCL, Sociocultural perspectives on 
 learning (Wertsch, del Rio & Alvarez, 1995), Salomon’s (1992) concept of Genuine 
 Interdependence, coordination theory (Malone & Crowston, 1994) and the emerging 
 notion of distributed learning communities (Wasson, Guribye & Mørch, 2000). The 
 theoretical approach taken to inform my study is a sociocultural perspective, more 
 specifically an Activity Theoretical perspective, within the frame of Computer 
 Supported Co-operative Work (CSCW). 


2.1 CSCW 


The acronym CSCW was coined at at a workshop at MIT in 1984 by Iren Greif and 
 Paul Cashman, and contains the terms Computer Supported Co-operative Work. The 
 workshop took place as a course of technical changes in the current computer 
 systems, but most importantly, as a course of an insufficient understanding of how 
 people work in organisations, and how the technology affects that, in relation to 
 understanding the requirements of the future computer systems (Grudin, 1994).  


”CSCW started as an effort  by technologists to learn from economists, social 
 psychologists, anthropologists, organisational theorists, educators and anyone 
 else who could shed light on group activity (Grudin, 1994, p. 19-20)”.  


Baecker claims that CSCW is taken to represent a wide variety of work, but that it at 
 least ”represents a paradigm shift in computer science that emphasises human-human 
 interaction, rather than human-machine coordination, communication and problem 
 solving (Baecker, 1993, p.2)”. He further defines CSCW as ”computer assisted 
 activity such as problem solving and communication carried out by a group of 
 collaborating individuals (Baecker, 1993, p.1)”. 


The “computer-supported” side of the acronym is the more explored aspect of CSCW. 


The applications that support co-operative work is generally labelled Groupware, but 



(7)the definitions of groupware are numerous and varied. Ellis, Gibbs and Rein (1991) 
 claim that the term frequently is used synonymously with CSCW technology. This 
 could be problematic, because many of the current computer applications are oriented 
 toward communication and co-operation, and Dyson (1992) notes that the term 
 groupware is about as useful as the term “singleware”, implying that demarcation 
 between groupware and “singleware” is difficult. 


2.1.1 Computer Supported 


The line dividing groupware and other computer applications can not be considered 
 rigid. Considering this, Ellis, Gibbs and Rein (1991) propose taxonomy where 
 computer systems can be classified as belonging to different areas of a spectrum. 


According to Baecker (1993), a common taxonomy of groupware is distinguishing 
 the system’s abilities to “bridge time and to bridge space (Baecker, 1993, p.3.)”, 
 illustrated in table 2.1. Along the time-dimension, the groupware systems can afford 
 communication and co-operation that is either synchronous or “real-time”, or 
 asynchronous or “non-real-time” communication or co-operation. Regarding space, 
 the groupware systems can either afford support of a group that is working face to 
 face, or a group that is distributed in space.  


Table 2.1 A taxonomy of groupware systems (Ellis, Gibbs and Rein, 1993) 


Same Time  Different Times 


Same Place  Face-to-face 
 Interaction 


Asynchronous      
 interaction 


Different Places  Synchronous 
 Distributed interaction 


Asynchronous 
distributed interaction 



(8)Baecker (1993) claims that this taxonomy has met certain criticisms. One of them is 
 that future groupware systems need to bridge the gaps between synchronous and 
 asynchronous work, as well as the gap between working in a group that is spatially 
 distributed, or in a group that works at the same location in space. One could also 
 argue that the lines discerning synchronous and asynchronous work are ambiguous, 
 and that it is a matter of how the tools are used by the persons using it, rather than a 
 characteristic of the groupware system. Bridging the gap in space is, according to 
 Baecker (1993), a matter of allowing for use of the same tools regardless of where 
 one is located in space, in relation to the co-operating peers. Grudin (1991) suggest a 
 taxonomy of groupware according to whether it manages the work process, or the 
 work content, and whether it centres control with the users, or with the work itself.  


2.1.2 Co-operative work 


Bannon and Schmidt (1991) point to the lack of focus on co-operative work in the 
 CSCW community and the pertaining strong technology orientation, and argue the 
 fallacy of this tendency.  


“[W]e reject the equation of Groupware with CSCW because of its 
 technological focus and its narrowness in the face of the multiplicity of social 
 forms of co-operative work manifest in the world (Bannon and Schmidt, 1991, 
 p. 52.).” 


The problem with focusing on the technology, in the development of software for co-
operative work, co-operative work is a phenomenon with many facets. Without 
having an understanding of the nature of co-operative work, one cannot easily know 
how to support it. Defining CSCW through the techniques being used “potentially 
draws on the whole field of computer science… (and) will inevitably dilute the field 
(Bannon and Schmidt, 1991, p, 51.)”. Thus, the focus should instead be on 
understanding co-operative work, possibly with the objective of designing adequate 
technology.  



(9)Bannon and Schmidt (1991) claim that the term “Co-operative Work” has been 
 criticised for being anything from an inadequate description of harsh worklife 
 realities, to being an positively laden description of a goal, and to that it ignores the 
 fact that all work, in essence, could be viewed as co-operative. Equating co-operative 
 work with group work is no better, especially if one defines the group as a fixed 
 ensemble of people sharing a goal (ibid.). Sharing a goal is not always a defining 
 characteristic of co-operative work. For example, through using the example of the 
 co-operative decision making in a hospital managerial group, Bardram (1998) shows 
 how the decision making involves trade-offs between “multiple goals, preferences, 
 values, incentives and inclinations (Bardram, 1998, p.90)”.  


Bannon and Schmidt (1991) suggest that co-operative work processes be viewed as 
 related regarding the work content,  instead describing it through the formal 
 organisation of a group. They further divide the concept of co-operation into indirect 
 and direct modes of interaction, and distributed and collective interaction. They define 
 direct co-operative work as being mediated by interpersonal communication. Indirect 
 co-operative work is mediated by the changing state of the transformation process. 


Collective co-operative work can be understood as direct interpersonal interaction, 
 while indirect co-operative work is defined as being performed by “an ensemble of 
 semi-autonomous workers changing their behaviour as circumstances change, and 
 planning their own strategies (Bannon and Schmidt, 1991, p.51)”. 


Thus the term co-operative work can thus be described as the “general and neutral 
 designation of multiple persons working together to produce a product or a service 
 (Bannon and Schmidt, 1991, p. 51.)”.  


Bardram (1998) argues the need to focus on co-operative breakdowns as a mean to 
understand the dynamics of co-operative work, and as a mean to provide appropriate 
computer support. He claims that much of the work on co-operation in CSCW has an 
implicit focus on breakdowns, and seeks to address the phenomenon directly. He 
holds Activity Theory (AT) as an adequate theoretical framework for understanding 
breakdowns on co-operative work. Additionally Nardi (1996) has argued that the 
possibilities of using AT as a theoretical framework for understanding work in general 



(10)2.1.3 Activity theory in CSCW research 


Within the field of computer science, the ”information-processing” paradigm, or the 


”cognitive approach” has been subject to a substantial amount of criticism (cf. Nardi, 
 1996, Wertsch 1995, Bannon 1991, Suchman, 1987), that the individual is modelled 
 in the eye of the computer (Kaptelinin, 1996). The alternatives offered are views and 
 theories that more extensively take into account the social context that people exist in. 


On the subject of context in the study of learning and work, Nardi (1996) states that.  


“A broad range of work in psychology (Leontiev 1978, Vygotsky 1978, Luria 
 1979. Scribner 1984, Newman, Griffin & Cole 1989, Norman 1991, Salomon 
 1993), anthropology (Lave 1998, Suchman 1987, Flor & Hutchins 1991, 
 Hutchins 1991, Nardi & Miller 1990, 1991, Gantt & Nardi 1992, Chaiklin and 
 Lave 1993), and computer science (Clement 1990, Mackay 1990, MacLean et. 


al. 1990) has shown that it is not possible to fully understand how people learn 
 or work if the unit of study is the unaided individual with no access to other 
 people or to artefacts for accomplishing the task at hand. Thus we are 
 motivated to study context to understand relations among individuals, artefacts 
 and social groups (Nardi 1996, p. 69)”. 


Further, Bannon (1991) has identified possible remedies of improving research on 
human computer interaction (HCI). Kuutti (1996) sums these up as providing all 
aiming for “better contextuality (Kuutti, 1996, p. 22)”, as they all imply focusing on 
situations of actual use. Kuutti suggests three possible contributions from AT in 
design of computer systems; multilevelness, interaction in social context, and finally 
history and development. Shortly, multilevelness is the possibility of seeing a 
phenomenon as having facets on different levels, for example both the social and the 
individual level. Social context is seen as giving meaning to actors in a context, and 
the focus on history and development can inform the changing use of artefacts, for 
example the movement between operations and actions. The attention is hence turned 
to Activity Theory. 



(11)2.2 Activity Theory 


Activity Theory (AT) has three main historical sources. One of them is the classical 
 German philosophy of Kant and Hegel, who introduced the concept of activity and 
 emphasised its role in constituting the relationship between the subject and the object, 
 although in a subjective-idealistic way (Kuutti, 1994). Another is the historical-
 dialectical materialism of Marx and Engels, who further elaborated the concept of 
 activity. The third influence is the Cultural Historical Psychology, founded mainly by 
 Vygotsky, whose work was elaborated on and expanded by his students and 
 colleagues Leontiev and Luria. Kari Kuutti defines Activity Theory as “a 
 philosophical framework for studying different forms of human praxis as 
 developmental processes, both individual and social levels interlinked at the same 
 time” (Kuutti, 1994, p.52). 


Activity Theory is discussed in the following sections, from the work laid down by 
 Vygotsky within the cultural-historical psychology, and continued by Leontiev and 
 Luria in their psychological theory of activity, and finally the reconceptualisation 
 presented by Engeström in his work on activity systems.    


2.2.1 Vygotsky and the Cultural Historical Psychology 


Russian Lev Vygotsky lived from November 5, 1896, to June 11, 1934. He graduated 
 from Moscow University in 1917, with specialisation in literature. He is most 
 commonly regarded a developmental psychologist, but during his academic career, he 
 also worked within the fields of literature and semiotics (Cole & Scribner, 1978). 


His historical and philosophical influences, besides giving an account of the most 
 important issues in his work, and its influences on Activity Theory.  


Until the latter half of the nineteenth century, the study of mind was the province of 
philosophy (Cole & Scribner, 1978.), with the goal of giving an explanation of the 
mind. Cole and Scribner write that Locke developed an empiricist view of mind, 



(12)claiming that ideas originated in environmentally produced senses. The problem was 
 to describe how simple stimuli could produce complex ideas. Kant on the other hand 
 argued that some ideas, such as ideas of time, space, quantity, quality and relation 
 originate in the human mind, and cannot be reduced into simpler elements. They were 
 both working under the assumption made by Descartes, that scientific study of man 
 could only apply to his physical body (Cole & Scribner, 1978.).  


In the 1860’s, the publication of three books flavoured the discourse in psychology, 
 although neither of the authors considered themselves psychologists (Cole & 


Scribner, 1978.). Darwin’s Origin of Species argued the essential continuation of man 
 and animals, regulated by natural laws. Gustav Fechner’s Die Psychophysik gave a 


“mathematically correct” account of the relation between physical change and 
 verbalised psychic response. The Russian physician Sechenov’s Reflexes of the Brain 
 made an account of the isolated sensor–motor reflexes in frogs’ nervous systems, the 
 nervous system being an extension of the brain, and claimed that the same principles 
 applied to man. These publications can be viewed the essential constituents of the 
 psychological thought at the end of the nineteenth century; the linking of animals and 
 humans in a single conceptual system regulated by natural laws, the description of a 
 law regulating the relation of physical events and mental functioning, and a 
 proposition of a physiological theory of mental processes (Cole & Scribner, 1978.), 
 weakening the position of the mind and the body as separate entities.  


The first psychological school, per se, was established by Wilhelm Wundt in 1880 
 (Cole & Engeström, 1993). Wundt wanted to describe the content of human 
 consciousness, and their relation to external stimulation. Through introspection, he 
 wanted to analyse the various states of consciousness into its basic elements. The 
 introspective study of mind later came under attack from two directions (Cole & 


Scribner, 1978). From the behaviourist position emerging at the beginning of the 20th
 century, Pavlov and Watson, amongst others, claimed that the scientific study of mind 
 had to focus on observable behaviour, how stimuli produced under controlled 
 conditions evoked change in behaviour. Their project was, through description of the 
 basic components of the human psyche, to understand the rules of complex behaviour. 


They also focused on processes shared by animals and humans (Cole & Scribner, 
1978). The Gestalt psychologists, such as Köhler, Koffka, and Wertberger, made the 



(13)position that many mental phenomena could not be studied by reducing it into basic 
 components, such as stimuli-response bonds (Cole & Scribner, 1978). This was, in 
 promiscuous brevity, the position in psychology before Vygotsky.  


2.2.2 Cultural-historical psychology 


After the Russian Revolution, psychology in Russia was torn between contending 
 schools (Cole & Scribner, 1978). The Institute of Psychology was headed by 
 Chelpanov, a follower of Wundt’s introspective study of consciousness, who was 
 challenged by Kornilov, who wanted to subsume all branches of psychology under a 
 Marxist framework. Kornilov replaced Chelpanov as head of the Institute of 
 Psychology in 1923. The year after, Vygotsky gave a talk entitled “Consciousness as 
 the Object of the Psychology of Behaviour”, thus challenging newly established 
 authority (ibid.).   


Vygotsky often referred to a “crisis in psychology” (Cole & Scribner, 1978). He 
 agreed with the Gestalt psychologists that analysis could not only be reducing 
 phenomena to its constituent parts, but in addition, he felt that they failed to move 
 from description to explanation of these phenomena. Explanation of psychological 
 phenomena was Vygotsky’s goal (ibid.).  


Vygotsky did not wish to make a “blueprint” transformation of Marxism to 
 psychology, but he clearly viewed historical-dialectic materialism as a fruitful 
 theoretical resource (Cole & Scribner, 1978). Marx’ notion of historical and material 
 change as a predecessor of change in individual consciousness and behaviour was 
 adopted by Vygotsky in his effort to see all psychological processes as having a 
 developmental history, or phylogenesis, undergoing both qualitative and quantitative 
 change. The preceding processes must be understood if one is to understand the 
 psychological process itself (ibid.).  


Vygotsky approach is based on a set of three basic principles, or general themes that 
run through his writings (Wertsch, 1991). The first is that human action is mediated 



(14)and the third is the need for a developmental analysis in understanding psychological 
 phenomena (Wertsch, 1991). It can be argued that these general themes are highly 
 interlinked, and giving an account of one, precluding the others, is futile. 


Vygotsky was influenced by Engel’s idea about human tool use (Cole & Scribner, 
 1978) as the way we change nature, and thereby change ourselves. Vygotsky 
 expanded Engel’s idea of the tool as a medium in human-environment interaction, to 
 include psychological aspects of the tool, more specifically sign systems, i.e. 


language, writing and number systems (Vygotsky, 1978). Internalisation of externally 
 available culturally and historically produced sign systems, brought about change in 
 the behaviour of the individual. The mechanism for individual development is thus 
 rooted in society and culture.  


The claim that higher mental functioning is rooted in social life is influenced by 
 Marxist theory. Vygotsky wanted to affix Marx’ assertion that humans psychological 
 nature represents the aggregate of internalised social relations that have become 
 functions and form the individual’s mental structure, to psychology. Cole & 


Engeström (1993) remark that for Vygotsky, other human beings, both those present 
 to the senses, and previous generations play a crucial role in the forming of human 
 cognitive capacities. This point is stated in Vygotsky’s general genetic law of cultural 
 development (Vygotsky, 1978)  


“The history of the development of signs brings us, however, to a far more 
 general law that directs the development of behaviour. (…) The essence of the 
 law is that the child in the process of development begins to apply himself the 
 very same forms of behaviour which others applied to him prior to that. The 
 child himself acquires social forms behaviour and transposes those on to 
 himself. (…) The sign is originally always a means of social contact a means 
 of influence upon others, and only subsequently does it find itself in the role of 
 a means for influencing oneself (Vygotsky, 1960, p. 192, cited in Cole & 


Engeström, 1993)”.  



(15)Vygotsky argues that any function in a child appears on two planes, first on the social, 
 then on the individual psychological plane, through the process of “internal 
 reconstruction of external operations”, the process being labelled internalisation 
 (Vygotsky, 1978, p. 56). He is not claiming that humans’ psychological functions are 
 blueprints of socially organised processes, although they are essentially social in 
 nature, but that there is a close connection between the inter-mental and intra-mental 
 functioning. The connection is grounded in genetic transition, which adduces that 
 different social practices give rise to different psychological functions (Glassman, 
 1996).        


In relation to the social origin of psychological functions, Vygotsky’s concept of 


“Zone of Proximal Development” (ZPD) is also important. It is defined as;  


"The distance between actual development level as determined by independent 
 problem solving and the level of potential development as determined through 
 problem solving under adult guidance or in collaboration with more capable 
 peers (Vygotsky, 1978, p. 86)". 


In other words, ZPD is the difference of the child’s individual problem solving 
 capability, and it’s capability under the guidance of a more experienced 
 teacher/learner. Vygotsky wanted, for example, that under assessment of intelligence, 
 to focus more on the potential level of development, thus underscoring the social 
 nature of learning. This can bee seen in opposition to the “western” idea of 
 intelligence in instructional and learning situations as a property or characteristic of 
 the individual, or simply a matter of “talent” located in the mind of the individual 
 student (Säljö, 2000).   


Another general theme in Vygotsky’s writings, is that higher mental functioning, for 
example voluntary attention, thinking and memory, and human action, is mediated by 
artefacts such as tools and signs. Vygotsky expanded, Engel’s writings about human 
labour and tool use as a way of shaping our environments, and thereby ourselves, to 
include psychological tools, or sign systems, as well as physical tools. His model of 
the mediated act (see figure 2.1), although bearing resemblance to the contemporary 



(16)“the s-r model supposes direct reaction to stimuli” (Vygotsky, 1978, p. 39) but the 
 concept of mediated action requires a “second order stimuli (sign) …that creates a 
 new relation between the s and the r” (Vygotsky, 1978, p. 39). The sign also indicates 
 reverse action, in that it works on the individual in addition to mediating the 
 individual’s relation to the environment.  


      S  R 


        X        


Figure 2.1 The Mediated Act, (Vygotsky, 1978) 


Vygotsky, in his scientific work, paid particular attention to mediating sign systems 
 such as language, semiotics and speech, or verbal behaviour.  


Two theories that are strongly related to Activity Theory are Mediated Action (cf. 


Wertsch, del Rio & Alvares 1995), and Situated Learning (cf. Lave & Wenger, 1991). 


Their departing point from the sociocultural theory of action is Vygotsky’s idea of 
 behaviour as mediated by signs and other cultural artefacts, further elaborated by 
 Bakhtin’s notions of social language, speech genre and voice (Wertsch, 1991; 


Engeström, Miettinen & Punamäki, 1999).  


Vygotsky viewed the mediational role of sign systems, such as language, or how they 
 mediated action, rather than their structure or representational form in mind. Rather 
 than viewing a sign to be the property of an individual, he focused on how the sign 
 mediated the behaviour of the individual. The sign not only mediates the activity, it 
 becomes an essential part of the activity, altering the courses of action altogether.  


Kuutti (1996) expands on mediating artefacts, arguing that they carry with them the 


“history of the relationship between the subject and the object of the activity (p. 27)”, 
shaping the action in both a limitative and facilitative way. The mediating tool 
catalyses the subjects’ transformation of the object “with the historically collected 



(17)experience and skill “crystallised” into it (p. 27)”, but it also restricts the 
 transformation process to the perspective of the particular tool only (ibid.)  


Cole and Engeström (1993), citing Vygotsky (1960), stress that “The process of 
 historical development of human behaviour and the process of biological evolution do 
 not coincide; one is not a continuation of the other. They are governed by their own 
 laws (p. 71) as a way of distinguishing between animal and human development. 


They claim that the bottom line of Vygotsky’s model of the mediated act, the relation 
 between the stimuli and the response, represents natural (or unmediated) behaviour, 
 while the functions between that rely on the “secondary stimuli”, mediated by 
 auxiliary means, are “cultural functions” (Cole & Engeström, 1993). The fact that 
 there exists two kinds of behaviour, lays, according to Cole and Engeström (1993) 
 focus on the fact that humans never cease being “phylogenetically evolved creatures 
 (p. 5)”, despite being capable of culturally mediated behaviour, leading to the 
 concepts of history and development.    


Taking a developmental, or genetic, approach to understanding mental processes was 
 fundamental to Vygotsky (Glassman, 1996). His approach to phylogenesis was 
 influenced by Darwin and Engels and he was occupied with understanding the 
 transition from apes to humans. He used Köhler’s work on comparison of tool-
 mediated practical action by chimpanzees to human action to elaborate the hypothesis 
 that while apes remained “slaves of the situation” (Glassman, 1996), humans had the 
 representational means to overcome the situation, representational means being a 
 particular set of mediational tools distinguishing higher mental functioning from 
 lower. Vygotsky viewed the distinction between higher and elementary mental 
 functioning as emerging after a phylogenetic transition.  He also distinguished 
 between rudimentary and advanced mental functioning, the latter being uniquely 
 human, and emerging in areas such as abstraction and decontextualization as means 
 that mediate language and communication (Glassman, 1996.).    


Ontogenesis, or development of the individual, however, is distinguished from 
phylogenesis and sociocultural history in that in ontogenesis several other forces play 
a part in the development. He viewed the development of the individual as a cultural, 



(18)mediational means provided by a culture, through social interaction, combined with 
 natural development and maturation. Vygotsky identified transition points in the 
 different genetic domains, which in themselves were development. The critical 
 development point in apes was the emergence of tool use (phylogenesis), in primitive 
 man it was complex labour and the use of signs, and in the child it is the division of 
 the lines of development into natural-psychological and cultural-psychological 
 development (Glassman, 1996). 


2.2.3 Leontiev; A Psychological Theory of Activity 


Leontiev, a major proponent of Activity Theory, was a student and colleague of 
 Vygotsky. (Zinchenko, 1985; Glassman, 1996; Vygotsky, 1978). They were both 
 influenced by the same theoretical background, namely Marx, Engels and Darwin. 


They both worked to develop a Marxist psychology, and shared many theoretical 
 viewpoints. They separated near the end of Vygotsky’s life, Leontiev and Luria to 
 form a group in Kharkov. Zinchenko (1985) claims that their research can be held as 
 different “strands of research” (Zinchenko, 1985, p. 40), and while Vygotsky is 
 considered the founder of “Cultural-Historical Psychology”, Leontiev (and Luria) are 
 regarded the founders of the “Psychological Theory of Activity” (ibid.). While 
 Vygotsky’s main focus was on semiotic mediated action, Leontiev focused more on 
 the social activity as a whole. The political environment, in which Vygotsky worked 
 in at toward the end of his life, was becoming increasingly hostile to his ideas. 


Leontiev continued the work, shifting the focus to socially embedded activity, 
 reconstructing the emergence of division of labour (Engeström, Miettinen & 


Punamäki, 1999).        


They both felt that higher psychological functions could only be explained in terms of 
 the internalisation of what had been an external, instrument based, collective activity. 


Vygotsky put the focus on instrumentation in terms of language and cultural symbols, 
 while Leontiev moved in the direction of understanding human development, 
 including semiotic mediation, as embedded in collective activity of social systems. 


(Glassman, 1996.) Through his classic example of medieval hunt, he elucidated the 


“insufficiency of tool mediated action as unit of analysis” (Engeström, 1987, p. 66). 



(19)Without taking the overall, collective activity into consideration, the individual 
 actions seem “senseless and unjustified” (Leontiev, 1981, p. 213, cited in Engeström 
 1987).    


Leontiev saw the relation between phylogenetic and ontogenetic development in the 
 individual as linear, objective and materially based. (Engeström, 1987; Glassman, 
 1986; Zinchenko, 1985) In the earliest form of activity in non-humans, activity 
 necessary for survival, there is a direct link between the biological need and the action 
 (Glassman, 1986). There is nothing voluntary in it. As an example, a spider is drawn 
 to the vibrations in its web made by a captured fly. It has to move toward the fly, 
 because of the organisation of its biological structures. A transitional stage is the stage 
 of the operation, where the animal is able to distinguish the basic need and the context 
 where the need is pursued, or, the direction of which the animal carries out the 
 activity is dependant on the contingencies in the environment (Glassman, 1986.). 


Leontiev labelled the highest stage of thinking in animals “manual thinking”, or 
 intellect. The need is approached in two phases, a planning phase considering the 
 need and the context, and an actual operation of the activity (ibid.). Kohler’s 
 experiment with apes, showed that the ape is able to combine two activities that are 
 not biologically connected to meet an end. For example, to pick up a stick and reach 
 for a fruit with it. This is seen as a precedent to human tool use. Leontiev suggested a 
 biological cause for the development of two-phase activity; the emergence of the 
 cerebral cortex. The presence of biological prerequisites for later, distinguishable 
 human mental functions in primeval man puts emphasis on the material driving force 
 in evolution (Glassman, 1986.), although the later functions of man are qualitatively 
 different (although not necessarily better).   


The increase in brain size allowing for instrumentality and reflection on two-phase 
activity, led to the development of complex collective labour, thus making human 
development driven by sociocultural forces rather than biological forces (Glassman, 
1996). The reflection on two-phase activity allowed for the development of social 
relationships, the sharing of motives, making the early phase of division of labour 
possible, for example that one group stayed at home watching the territory, while 
another group hunted. This is also connected to the shared planning of activities, and a 



(20)only see the tool as a physical object, while the human saw it as having a “socially 
 developed mode of action”  (Kaptelinin, 1996) tied to it.  


Leontiev sees language development as the most important development of socially 
 defined tools. Originally language was embedded in the activity. Through joint 
 planning activity language obtained it’s “theoretical” function, that is its capability to 
 facilitate conscious generalisations of reality. A further separation of language from 
 the activity of communicating with others, through transfer of language to the internal 
 plane (internalisation), allowed for abstract, or decontextualised conceptions of 
 reality, such as joint activity, and for the use of reflections in planning of activity. 


Language thus becomes the most important tool in planning of social activity as 
 humans share motives.  


The example of collective hunt for food where a group is allotted the task of chasing 
 the game towards other hunters responsible for dealing with the animals in a way 
 coherent with eating them at a later point. Both the acts, chasing animals away and 
 waiting in the bush seem contradictory to the goal of hunting in themselves, but 
 effective hunting is accomplished through the use of a collective rule system, based 
 on shared internal representations and an abstract communication system. The 
 collective rule system allows individual operations to be subordinate to the operations 
 of the group.  


Leontiev claimed that in primitive society thinking was largely undifferentiated, that 
 there is a close relationship between thinking and the external world, characterised by 
 a limited subordination of operations and a strong linearity of motive, goals and tools. 


Primitive is not meant as subordinate to complex because consciousness develops 
 from activity in the world, and complex thinking emerges out of need. This is 
 important to Leontiev, as he overcomes the Cartesian duality of mind and nature by 
 suggesting that mind is a result of activity in the world, an epiphenomenon to social 
 labour activity.  


Evolution of labour through more complex labour activity and complex language 
systems is seen by Leontiev to have three major effects (Glassman, 1996). The first is 
the subordination of operations to more general operations. The second is the 



(21)development of operations together with higher motives, and the third is the 
 movement of central human activity to the internal plane. The process of 
 subordination of operations to become more general operations is characterised by an 
 increasing reliance on historical precedence. This occurs as symbol systems in labour 
 activity becomes more complex. The planning of operations is seen as connected to 
 conscious motives, as there is a multitude of operations available. If one is planning 
 an operation, one needs to be aware of why. The emergence of secondary objectives, 
 or goals, is tied to this stage, and thus the development of higher motives. They might 
 motivate an operation serving a purpose at a later stage for a person. For example if a 
 person chooses to become a trumpet player he might read music history as a part end 
 to his goal. The development of higher motives and conscious control of operations 
 gives way for an expansion of consciousness. The central human activity is moved to 
 the internal plane.  


As Vygotsky, Leontiev suggests a strong relationship between phylogenetic and 
 ontogenetic development. A roughly analogous relationship exists between the 
 development from animal to higher order animal, or from primitive human to 
 technological man, and ontogenetic development from prespeech to instrumentality to 
 complex thinking to internalised conceptual thinking. The focus on the biological 
 driving force, as for example the increase in brain size responsible for the emergence 
 of complex thinking, puts emphasis on material causes in development, making close 
 ties to Marxist ideology. He wanted to show how progressive evolution of 
 consciousness could emerge naturally out of activity (Glassman, 1996). The 
 qualitative differences in thinking are a result of sociocultural history.  


Leontiev (1978) developed a three-level scheme for the analysis of activity, and 
 proposes that consciousness and social relations play a mediating role in this activity. 


Leontiev distinguishes between activity, actions, and operations, corresponding to 
motives, goals and environmental contingencies or instrumental contingencies, 
respectively (see figure 2.2). Through his account of medieval hunt, Leontiev 
exemplifies how Vygotsky’s notion of tool mediated activity is not in itself enough to 
explain collective human activity and “demonstrates the development from activity to 
action through the division of labour (Engeström, 1987)”.  



(22)“A beater taking part in primeval hunt does so stimulated by a need for food… 


His actions are directed at frightening the animals toward the hunters hiding in 
 ambush. His activity in the hunt ends with this. This (frightening) in itself does 
 not meet the beaters’ need for food… What the processes of his activity were 
 directed at did not coincide with what stimulated them… (Leontiev, 1981, 
 cited in Engeström, 1987)”  


“What unites the direct result of (his) activity with the final outcome? Nothing 
 other than his relation with the other members of the group …This relation is 
 realised through the activity of other people (…) the connection between the 
 motive and the object of an action reflects objective social relations, rather 
 than natural ones (Leontiev, 1981, cited in Engeström, 1987).” 


Activity has a social history, which through internalisation, obtains a subjective 
 characteristic, but is never individual in itself. Actions can be individual, but activity 
 is always collective. The three level scheme of activity can be seen in figure 2.2.  


    Activity   Motive 


Action    Goal 


Operation   Conditions 


Figure 2.2 Hierarchical Structure of Activity (Leontiev, 1978) 


These three levels facilitates analysis from both the internal to the external, and from 
the external to the internal (Glassman, 1996). The former suggests that human action 
is autochthonous to consciousness, the latter that in cases of learning, the 
internalisation process may be externalised, or made subject to consciousness, and 
reflected upon. The motive (or need) is, in all organisms, the impetus to take action in 
the world. But it is only in humans that a conscious understanding of the motive and 



(23)its relation to action, and an eventual coincidence between the motive and the goal1
 (Glassman 1996) is possible.  Not all motives are conscious. Engeström (1987) claims 
 that “under the conditions of division of labour, the individual operates mostly 
 without being fully conscious of their objects or motives (p. 66)”. Kuutti (1991) states 
 that any activity may be realised using different actions, while one and the same 
 action can belong to many different activities. In the latter case, an individual’s 
 actions may be distinguished by different “personal sense” for the individuals in the 
 context of activity, or different motives for the same action.  


Action is individual, has a clearly stated goal, i.e. a conscious representation of an 
 outcome to achieve (Decortis, Noirfalise Saudelli, 1996), and is a subcomponent of an 
 activity. They are realisations of activities, and chains of actions are tied to the 
 activity by the same motive, and cannot be understood without reference to the 
 corresponding activity (Kuutti, 1996). Before an action is carried out it is subjected to 
 orientation, the process of carrying out the activity on a mental level using a model. 


Orientation is not to be understood in the cognitive psychological sense, of a rigid 
 plan, but rather as an incomplete and tentative resource, the way Suchman (1987) uses 
 the term2.     


Actions consist of many operations which are “well-defined habitual routines used as 
 answers to conditions faced during the performance of the action (Kuutti, 1996)”. 


Initially the operations are conscious activities, but through the process of 
 internalisation and as a good model of the operation is achieved, they gradually 
 become less subject to consciousness. New action is created at the same time, and the 
 internalised operation becomes a subpart. If conditions of the internalised operation 
 change, they may return to the level of conscious action again and be “relearned” 


(Kuutti, 1991, 1996), separating it from the behaviourist notion of conditioned reflex.    


Leontiev introduced the notion of object-orientedness in activity, a concept that has 
 become a constituent of Activity Theory (Stetsentko, 1990). The principle “specifies 
 the activity theory approach to the environment with which human beings are 
        


1 I.e. that they are not necessarily materially or biologically connected, as the beaters’ motive and goal 
in the primeval hunt. 



(24)interacting” (Kaptelinin, 1996, p. 107). According to Nardi (1996), the object of an 
 activity is held by a subject and motivates the activity “giving it a specific direction 
 (p. 73)”. She further explicates that the object arises out of a need or motive to which 
 the activity answers to. Kuutti (1996) stresses that activities can be distinguished by 
 their objects. Kuutti also notes that objects may undergo change during the course of 
 the activity, that they are not to be perceived of as fixed entities, but they are still 
 relatively stable over time (Nardi 1996).  


Objects are not to be conceived of as physical entities alone, but more in the Marxist 
 meaning of the word, a more encompassing and inclusive concept. Marx postulated 
 that any “phenomenon, action, state, etc., is related to an object or becomes an object 
 by being recruited into the activity by a subject (Stetsenko, 1990, p. 55)”. Leontiev 
 (ibid.) included emotions as well as cognitive processes as corresponding to objects, 
 and claimed that only after the “meeting” of a need with the corresponding object, is 
 the mind capable of directing the activity. Leontiev labelled this phenomenon 


“directedness”; the orientation of activity realised by subjects to the objects of the 
 external world (Stetsenko, 1990.). 


Jonassen (1999) distinguishes between physical objects, “soft” objects and conceptual 
 objects, and Kaptelinin and Nardi (1997) open for both social and culturally 
 determined properties. The object of an activity can really be anything, as long as it 
 can be “shared for manipulation (p. 5)“ and transformed as a result of the activity, the 
 process of which moves the subject(s) toward the completion of their goals.   


2.2.4 The Activity System 


Yrjö Engeström points out the fact that despite the communicative and instrumental 
aspect being important in Leontiev’s work, it was never brought into a unified, 
complex model (Engeström 1987). The “essential elements and inner relations of 
activity” (Engeström, 1987, p. 70) were not comprehensively modelled and analysed 
by Leontiev. He also points out that Vygotsky’s instrumental act; the person’s relation 
to the object mediated by culturally acquired mediating tools, neither was brought into 
a unified and complex model. Zinchenko (1985) stresses that Leontiev was criticised 



(25)for over-simplifying the spiritual world of humans, treating it mechanistically by 
 reducing it to object-oriented activity. He further claims that in Leontiev’s three-level 
 scheme of activity there is no “direct indication of the place of meaning, sense 
 mediators, consciousness, personality and so forth (Zinchenko, 1985, p. 43.)”. These 
 entities lie outside of the psychological theory of activity, and the structure of this 
 approach may be seen solely as a way to understand the relation between goal-means-
 result. The requirement for Leontiev and his colleagues was to develop research 
 analogous to activity, with consciousness as a secondary property. Engeström (1987) 
 explicates that the activity is the minimal meaningful unit of analysis. He claims that 
 the lineage from “Vygotsky to Leontiev gives birth to the study of activity based on 
 material production, mediated by technical and psychological tools as well as other 
 human beings (ibid, p. 73)”. He wants to develop this line through deriving a model of 
 the structure of human activity, by genetic analysis. First, Vygotsky’s mediated act is 
 reformulated, as seen in figure 2.3. The stimulus is changed with subject, the response 
 is changed with object, and the second order stimuli is replaced with mediating 
 instruments. 


      Mediating instrument 


    Subject     Object 


Figure 2.3 Reformulation of the Mediated Act (Cole & Engeström, 
 1993) 


Engeström models the activity system of humans in a technological society, using a 
 triangular model of activity as illustrated in figure 2.4. He labels the central human 
 activity in an industrial, capitalist society consumption, which is subordinated to “the 
 three dominant aspects of human activity; production, distribution and exchange” 


(Engeström, 1987, p. 78). 



(26)The relations between the three central components of an activity, subject, object and 
 community are mediated in a reciprocal way (Kuutti, 1996).  


      Tools 


    Subject     Object   


       Rules         Community   Division of labour 


Figure 2.4 The Activity System (Engeström, 1987) 


The subject in the activity system is the person or persons performing the activity 
 (Nardi, 1996), depending on point of analysis, “seeking to fulfil goals or motives 
 through action (if individual) or activity (if collective) (Holt & Morris, 1993, p. 93)”. 


For instance, in Leontiev’s hunting example, the subject would be the hunter. The 
 object of the activity is the object to be transformed as a result of the activity, or at 
 what the activity is directed, either physical or mental, resulting in an outcome. The 
 object contains both the object in itself and, the motive or need (see chapter on object 
 orientation). In the hunting example, the object would be to catch animals to be used 
 for food. The community, according to Holt & Morris (1993), is “the interdependent 
 aggregate of individuals who share a set of social meanings (p. 93)”. In the example 
 used here, it might be the group of hunters, or the larger social collective, such as 
 those tending the camp, and so forth.  


The relationships between these three nodes in the triangle are by definition mediated. 


The relationship between the subject and the object are mediated by tools, 



(27)psychological or technical (i.e., concepts, language, reasoning and physical 
 instruments), or anything used in the transformation process (Kuutti, 1996). The 
 relationship between the subject and the community is mediated by sociocultural 
 rules, which are explicit and tacit norms, practices and social relations (Kuutti, 1996), 
 or “incomplete guides for action shared by the community (Holt & Morris, 1993, p. 


93)”.  The relationship between the object of the activity and the community is 
 mediated by the division of labour, which is the organisation of a community around 
 the transformation of an object into an outcome (Kuutti 1996). Or more specifically 


“task specialisation by individual members or groups contained in the community” 


(Kuutti, 1996, p. 93). Mediating tools in Leontiev’s example of medieval hunt, might 
 be the sticks and knives, and knowledge about animals, in addition to language and 
 communication skills. Sociocultural rules could be the rules and “algorithms” for 
 sharing the game and so forth, and the division of labour could be the division of tasks 
 between hunters and runners. 


Engeström (1987) claims that an analysis of any of the subtriangles is possible in 
 itself, in that each triangle is potentially an activity in its own, but the essential task is 
 always to grasp the “systemic whole” (p.78). Engeström labels the top of the triangle, 
 the instrumentally mediated relationship between the subject and the object, 
 production, and claims that production is an essential part of every activity system. 


Without the production, there will be no activity. Production, however, can also be 
 sociality and communication, as well as production of tools/instruments created for 
 and within the process of production. Engeström (1987) claims that the activity 
 system is the smallest possible unit of analysis and that the model opens for analysis 
 of inner dynamics and historical change, driven by changes in the activity, which 
 leads to the concept of contradictions.  


2.2.5 Contradictions 


According to Kuutti (1994) the activity system in itself has a “rich and detailed 
internal structure (p. 57)”. But it leaves a lot to de desired in terms of describing the 
workflow of an activity or the dynamics of a culturally embedded work situation. A 



(28)contradictions. Although this has an intuitively negative sound, this is not the 
 intention of the concept, quite the contrary. 


Motivated by Ilynkovs (1979) claim that contradictions are “the principle of self-
 movement (in activity) and (…) the form in which development is cast (Ilynkov 
 (1970) cited in Engeström, 1987, p. 91)”, Engeström sees contradictions as “the 
 means that new qualitative stages and forms of activity emerge as solutions to the 
 contradictions of the preceding stage of form (Engeström, 1987, p. 91)”. Thus, 
 contradictions are the driving force in the development of an activity (Kuutti, 1994) 
 responsible for creating qualitative changes and new forms of activity. They are 
 manifested in “problems, ruptures, clashes, breakdowns, etc. (Kuutti, 1994, p. 56)”. 


Development in activity occurs when contradictions are overcome (Kuutti, 1994). 


Contradictions in activity originates from the paradox that every activity of 
 production simultaneously is an activity of consumption (Engeström, 1987). In a 
 capitalist society, the main source of contradictions is the division of labour because it 
 causes the product of labour to take the form of a commodity (Kuutti, 1994). A 
 commodity has an exchange value in addition to its use value. The exchange value 


“depends more on social relationships and mediational factors (Kuutti, 1994, p. 134.)”  


The double nature of the commodity “penetrates every thing, action and relationship 
 (ibid. p. 134)”. The exchange value is the source of internal contradictions in activity, 
 which in turn manifest themselves in external contradictions.  


Engeström (1987) distinguishes four levels of contradictions: 


1  Primary contradictions of activities are the conflicts between the use value 
and the exchange value within each of the corners of the activity system 
(i.e. subject, object, mediating instruments, etc.). They can also be “within 
each member in the relations of an activity (Kuutti 1994, p. 134)”. He 
gives an example of course grading in Finland. Getting a grade on a course 
has a use value for a student, meaning he has passed the course, and learnt 
the material. However, the teacher also uses his grade for deciding to 
which degree he will receive student financing for the coming semester.  



(29)The exchange value of the grade is not dependant on the use value of what 
 the student has learnt.  


2  Secondary contradictions appear between the corners of the activity system 
 (I.e. between object and division). Engeström exemplifies this pointing to 
 how the stiff division of labour in capitalist society limits the possibilities 
 afforded by new and advanced instruments.   


3  Tertiary contradictions appears when “ representatives of culture introduce 
 the object and motive of a culturally more advanced activity to the form of 
 the central activity (Engeström, 1987, p. 87)” for a person, the “central 
 activity” being the object of study. This contradiction is always located in 
 the motive or objective of an activity. For example, the discrepancy that 
 occurs when a child’s motivation for going to school is playing with 
 friends, and the teachers make him study hard at algebra in order to learn 
 mathematics. Engeström adds that the culturally more advanced motive 
 may also be sought by the subjects of the central activity themselves. 


4  Quaternary contradictions emerge between the central activity and 


“neighbouring activities”. Kuutti (1994) gives an example where “a 
 situation which the conceptual instruments producing academic research, 
 are unable to deliver instruments which can help an information systems 
 design project that is in trouble (p. 135.)”. Engeström (1987) gives an 
 example where a medical practitioner is concerned with the health of a 
 patient, asking him to change his “way of life” to be more consistent with 
 the objective of health, while the patient may be concerned with other 
 aspects. 


The concept of contradictions is not easily understood, but much of what can be 
gained from them as a conceptual tool for understanding change in organisations will 
depend on the unit of analysis, or what Engeström calls the “central activity”. The 
concept is clearly related to the idea and importance of development in activity 
theory, also paying attention to dynamics in activity. It implies that although the 
activity system can give a somewhat different impression, one should perceive of 
activities as constantly evolving, and contradictions as omnipresent. The four types of 
contradictions are illustrated by Engeström (1987) in figure 2.5 below.     



(30)Figure 2.5 Four levels of contradictions in the human activity system (Engeström, 
 1987), figure copied at: http://www.edu.helsinki.fi/activity/6b.htm, (22.11.2001). 


2.3 Methodological implications 
   


As a conceptual framework, that can guide and mediate research, Activity theory 
 leaves certain methodological implications. Kuutti (1996) states that “broadening the 
 scope” of design and research (in computer science) is important, and that there is a 
 lack of theoretical frameworks that deal with developmental and dynamic features of 
 human practices. According to him, Activity theory has a lot to offer in this respect, in 
 that these are fundamental issues. He further states that activities are “long term 
 formations” where the objects are not transformed at once, but in several steps or 
 phases (ibid.), discluding laboratory-experiment type research. Activity theory studies 
 typically are occupied with studying activity in the environment where it naturally 
 occurs, or in situ. Nardi (1996) sums up the theoretical implications of Activity theory 
 as follows: 


-  Objects of the subjects in an activity change over time, and a research time 
frame long enough to understand these objects are necessary. 



(31)-  A need for studying broad patterns of activity rather than “narrow 
 episodical fragments” (Nardi, 1996, p. 95) is present, because the focus is 
 on understanding the overall direction and import of the activity. One can 
 certainly focus on fragments of the activity, but only after understanding 
 the broad patterns. 


-  As one should focus on broad patterns of the activity, one should also use a 
 varied set of data collection techniques, such as e.g. interviews, 
 observation, video and historical material.  


-  One should commit to understanding the activity from the subject’s point 
 of view.  


These methodological implications of Activity Theory guide the data gathering in my 
study, leading to the use of largely qualitative methods. The methods employed by in 
this study, are interviews, document analysis and also the analysis of computer logs of 
the instructors activities in the online learning environment (confer own chapter on 
methodological discussion). Activity Theory is also a useful tool in obtaining an 
understanding of the entire activity at hand, by using it as a “lens” for gaining insight, 
using Engeström triangle to model the activity. Identifying possible contradictions can 
also give an understanding of the development and dynamic change in the activity 
(confer chapter on data analysis for further discussion). 



(32)3.0 The context of VisArt 


This chapter is dedicated to the description of the initial context for the study. The 
 description contains a presentation of project DoCTA, an initial delineation of VisArt, 
 and a short presentation of the Internet tool, TeamWave Workplace, used as a central 
 mediator of communication in VisArt. 


3.1 Project DoCTA


DoCTA (Design and Use of Collaborative Telelearning Artefacts) is a research 
 project funded by the Norwegian Ministry of Education and Church Affairs (KUF), 
 through their ITU (Information Technology and Education) programme. The project 
 partners include the Department of Information Science (IFI), University of Bergen 
 (UiB), Stord/Haugesund College (Høyskolen i Stord/Haugesund, HSH) Nord-
 Trøndelag College (Høyskolen i Nord- Trøndelag, HiNT) and Telenor Research and 
 Development (Telenor FOU). Nine researchers and ten graduate students have been 
 involved.  


Project DoCTA (Wasson & Mørch 1999, Wasson, 1999, Wasson, Guribye & Mørch, 
 2000, see also; http://www.ifi.uib.no/docta) focuses on design and use of collaborative 
 telelearning artefacts aimed at teacher training. The social, pedagogical, psychological 
 and cultural aspects of where the learning takes place are considered important. Four 
 different scenarios employing Internet technology were utilised, to engage students in 
 collaborative telelearning activities. It is an explicit aim in DoCTA that students both 
 gain practical experience in collaborative telelearning activities, and that theoretical 
 reflection is done on the learning activity, ensuing active engagement. 


From a research perspective, the studies associated with DoCTA seek an 
understanding of how students, instructors and facilitators organise their work, and to 
gain an insight into emerging patterns of collaboration. The community of study 
includes teachers, learners and facilitators participating in the various collaborative 
telelearning scenarios (Wasson & Mørch, 1999). 



(33)The aim of Project DoCTA is thus twofold; research and education. It is both a 
 research project that is to generate data to be analysed and hopefully inform the 
 researchers and the research community in the field of study. It is also a project that 
 has outspoken pedagogical aims for the students taking part, in that they are to gain 
 experience in collaborative learning mediated by Internet tools. The roles of the 
 people involved in DoCTA during VisArt (cf. section 3.2) were then to act as 
 instructors and facilitators, as well as researchers. My focus is on the former, 
 explicitly how the instructors and the facilitators organise their work, although it may 
 in some cases turn out to be problematic to assign some of the activity as belonging 
 explicitly to one of the roles.  


The four learning scenarios associated with DoCTA are IDEELS, Demeter, PedInfo 
 and VisArt. IDEELS (http://www.ideels.uni-bremen.de/) is an EU Socrates 
 curriculum development project, and it’s goals include adding impetus to the 
 curriculum development trend towards content and process-based learning and to 
 enhance European competitiveness by providing students with opportunities to learn 
 essential cross-cultural, linguistic and negotiating skills, through the use of a 
 simulating game (cf. Guribye, 1999). Like project IDEELS, Demeter also is a 
 European inter-cultural simulation, involving role-playing. It provides for cross-
 cultural education and communication in Europe and includes inter-cultural networks 
 for democracy education, and education in European citizenship within the 
 framework of teacher education (cf. Junge, 1999). IDEELS and Demeter scenarios 
 were concerned with creating a textual artefact. PedInfo, which can be regarded a test 
 scenario to VisArt, in addition to an evaluation of how TeamWave Workplace (TW) 
 (http://www.teamwave.com/workplace/index.html) supports collaborative activity, 
 took place between students who took a course in ”Research issues in pedagogical 
 information science”, and the aim was to support the students in their creation of a 
 distributed collaborative learning community (Wasson & Mørch 1999).  


The four collaborative telelearning scenarios vary with respect to actor 
characteristics, aspects of the learning activity, the kinds of artefacts they have access 
to, and the kinds of artefacts they are to design (Wasson & Mørch 1999). 



(34)Figure 3.1, Learning Scenarios and Supporting Tools, (Wasson & Mørch, 1999) 


3.2 The VisArt Scenario


VisArt was a collaborative telelearning effort between three Norwegian teaching 
 institutions3, and was deployed from March 25th to April the 26th, 1999. The three 
 institutions were the Department of Information Science (IFI), at University of Bergen 
 (UiB), Stord/ Haugesund District College (HSH), and Nordtrøndelag District College 
 (HiNT). 


The aim for the students taking part in the VisArt scenario was to create a visual 
 artefact, a room in TeamWave Workplace, for teaching a subject of their choice. The 
 students collaborated mainly via TW supplemented by e-mail. Separate e-mail 
 addresses for each group was made available. The scenario can be seen as a 
 continuation of the collaborative telelearning efforts IDEELS, Demeter and PedInfo4. 


The students were asked to bear in mind Salomon’s (1992) concept of genuine 
 interdependence while collaborating in VisArt. In his motivational paper on 
 successful design and effects of CSCL (Computer Supported Collaborative Learning), 
 Salomon points out the importance of not considering the computer as the sole tool in 
 collaborative learning environments, and distinguishes two types of effects as a result 
 of altering the environment, either by a computer or peers.   


       


3 For a map of the institutions’ physical location in Norway, cf. Appendix F. 


4 As mentioned already (cf. section 3.1 on DoCTA above), the goals of VisArt were twofold; a 
pedagogical goal for the students, and a research objective for the researches.   



(35)Effects with a tool or a collaborative peer are the changes that occur as a result of 
 being engaged in an intellectual partnership with the computer tool or the peers, that 
 changes the nature of the activity, i.e. for example problem solving in teams vs. 


individual problem solving, and leaves a “long term cognitive residue” (Salomon, 
 1992, p. 1) that transcends the computer tool in use. Effects of are the lasting changes 
 that take place as a result of interacting with a computer, and where the learner is able 
 to gain knowledge to be used outside of the “computer” context. Effects of are more 
 embedded in the technology, and Salomon claims that while focusing on the effects 
 with one puts emphasis on the “lasting, generalisable abilities” (ibid. p. 1), 
 downplaying the role of knowledge as highly situated and distributed. Salomon 
 further goes on to stress the importance of mindful engagement as a factor of success 
 in learning environments, to facilitate active construction of knowledge. To avoid 
 indicated unwanted effects of collaborative learning environments Salomon 
 underscores the need for genuine opportunities for interdependence. 


Interdependencies in learning situations are characterised by; 1. The need to share 
 information, 2. A division of labour with complementing roles between the members, 
 and 3. The “pooling of minds” or a joint activity thinking in terms that facilitates 
 participation by all members of the group.   


The VisArt activity was divided into five phases, regarding the activities of the 
 students. Each phase is characterised by the dominating activity, or the aim of the 
 period, expressed by the instructor (see table 3.1). The first assignment belongs to the 
 preparation phase. The second and the third assignment sort under the training on 
 tools and collaboration phase. In the design activity period, the students were to 
 construct the visual artefact5.   


       



(36)Table 3.1, Activities in VisArt, (Wasson, Guribye & Mørch, 2000) 


VisArt Activity  Date(s) 


Preparation  Week 8 (from February 25) 


Training on Tools & Collaboration  Week 9 (March 1-5) 


Pre-questionnaire  March 7 


Design Activity  Week 10-12 (March 8-26) 
 Post-questionnaire  by March 26 


The learning activities consisted of four assignments6, one individual and three 
 requiring discussions with the other members of the group. (See appendix G) The first 
 assignment, which had the aim of introducing the group members to each other and 
 getting them acquainted, easing further collaborative work, and also to introduce the 
 most basic functionality of TW. The group members were to make an interview of 
 one other person in the group, and present the information to the third student, in a 
 room created by the student. The second assignment was a role-playing game, where 
 the students were presented a fictous ”survival” situation. They were to first 
 individually make a numbered list of preferred alternatives to solve the situation, and 
 then collaboratively negotiate a team strategy, and arrive at a shared list of alternative 
 courses of action ranged by priority. Finally, they were to perform statistical 
 operations, calculating the group effectiveness according to a given answer. In 
 assignment number three, solved individually, they were to familiarise themselves 
 with the tools found in TW, presenting the results in their own room. For example, 
 they were to create a database containing 5 to 6 of their favourite CD’s.  


Finally, in the design activity, the students were to construct the visual artefact, which 
 was aimed at teaching a subject of choice. They were to agree on a subject to be 
 presented, find information on the World Wide Web, and create a document 
 presenting the information. They were encouraged to bear in mind Salomon’s concept 
 of genuine interdependence when working collaboratively on the internet; shared 
 information, division of labour, and joint activity of thinking (Salomon, 1992). 


       


6 In addition to the learning assignments for the students, they were also engaged in activities aimed at 
research, as informants, and were to fill out questionnaires on tool use and collaboration in TeamWave, 
and most of the groups were interviewed after the completion of the scenario.  
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