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Abstract: This chapter aims to introduce User-Centred Design and its basic concepts associated with online learning communities. Another aim is to search for guidelines to ensure Quality in online learning. Human Computer Interaction for Education provides the missing holistic approach for online learning. Functioning in a socio-technical framework, online learning communities combine information and knowledge stores situated in shared social spaces using social learning software. In recent years, educational technologists linked the theory and systems design in education. However, several disciplines combine in online learning. User-Centred Design provides the cross-disciplinary approach that appears to be essential for Quality in online learning. Thus, seven guidelines for experts’ evaluation are proposed as signposts: intention, information, interactivity, real time evaluation, visibility, control and support. 
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Introduction

As computers invaded our lives, education adapted a protean nature moving into time and space. Technology and culture have co-evolved and computer professionals catalyzed this process (Bruckman, 2004). Technology in the workplace and at home needed to be different from the provision of a raw technology that could be used only by computer experts. The shift from machine-centred automation to user-centred services and tools is enabling users to be more creative and achieve more. In other words, this shift to human factors is redirecting the focus from what machines can do to what users can do (Shneiderman, 2002). The Human Computer Interaction (HCI) community searched for common places between behaviourally and technically oriented research that might lead to more productive end results for every user (Karat & Karat, 2003). The concept ‘education with computers for all’ drives some major research centres nowadays (e.g. $100 dollar laptop, MIT). 
In 1963, in the Lincoln Labs MIT, Sutherland (1980) designed the Sketchpad, a revolutionary computer program written by in the course of his PhD thesis, changing the way people interacted with computers. One of his colleagues, Baecker, paved the way of modern HCI involving trained animators in the development and testing process, in 1969. Xerox PARC furthered the work in Lincoln Labs considering socio-technical implications for design and utilities to date (Buxton, 2005). HCI considers the interaction between the human and the computer within a complex multidisciplinary framework. HCI is ‘…concerned with the design, evaluation and implementation of interactive computing systems for human use and with the study of major phenomena surrounding them’ (ACM SIGCHI, 1992:6). While engaging with computers, users, especially the younger ones, juggle more than one task simultaneously to achieve their goals, for example doing homework, listening to Mp3s and chatting with friends (Dede, 2005). Technology provided the users with flexible ways to learn (flexible learning) by managing their tasks and freeing them in terms of time and space. Flexibility and learners’ control were related to critical thinking, enhanced by comparison of multiple sources of information, individually incomplete and collectively inconsistent. Dede (2005) defined the new ways of learning as the Neomillennial Learning (NL). NL is found in multi-user learning environments and augmented realities that are supported by the physical plant, technology infrastructure and research, inducing learning. Personalisation of educational products and services tailored to individual needs insists on equal responsibility between all involved stakeholders. NL styles promoted cross-age social learning styles in: 

· Fluency in multiple media and simulation-based virtual settings;

· Communal learning involving diverse, tacit, situated experience, with knowledge distributed across a community and a context, and the learner;

· A balance among experiential learning, guided mentoring, and collective reflection;

· Expression through nonlinear, associational webs of representations; and

· Co-design of learning experiences personalized to individual needs and preferences (Learner-Centred Design, (LCD), Soloway et. al, 1994).

In the case of Online Learning Communities (OLC), NL is involving all stakeholders in the design experiences, seeing the learner as a learner and a user, as well as a consumer. Thus, one aim of this chapter is to seek the cross-discipline view in User-Centred Design (UCD). A second aim is to search for best practices and solutions suggesting them as guidelines for experts’ evaluation as one of the ways to ensure stakeholders’ return of investment. The criteria for categorization of OLC provide the map for their evaluation (e.g. Rigou et. al., this volume), however, without being designed for OLC evaluation as such. Alem and Kravis (2005) used Preece’s (2000) sociability and usability framework for iterative community-centred development process successfully. This was to design and evaluate OLC success related to the number of participants and the volume of emails, the frequency of each other reference, the focus on discussions, the value the participants saw in the discussion, and overall satisfaction. Silius and his colleagues (2003) developed a multidisciplinary online tool for easy of use (usability) and functionality (utility), the later defining the pedagogical value. Usability evaluation that focuses on usability for effectiveness, efficiency, satisfaction and enjoyability provides feedback for learning and design by employing several evaluation methods (Zaharias, 2004): 

· Formative and Summative Evaluation, with a criterion on the time of evaluation related to the completeness of the online learning system design. Formative evaluation is conducted before and during the design and development and summative after. 

· Objective and Subjective Evaluation, based on performance measures. Objective evaluation reflects on users’ capabilities whereas subjective refers to users’ enjoyability.
· Analytic and Empiric Evaluation, with the criterion of who is doing the evaluation and how. Analytic refers to the design presentation before use whereas empirical to design in use (by the learners). For analytic evaluation expert reviews provide the reports based on the following methods (Shneiderman, 1987): heuristic evaluation, guidelines review, consistency inspection, cognitive walkthrough and formal usability inspection. 
Comparative analysis on studies revealed that both experts’ and users’ reviews are of equal importance (e.g. Jeffries et al., 1991; Karat, et al., 1992). This chapter proposes a set of guidelines for system design characteristics based on socio-technical design for experts’ inspection, anchored in the dual identity of the student as a user and a learner in OLC. This expert’s review aims to identify design elements for intention, information, interactivity, real time evaluation, visibility, control and support. In the next section, affective learning is proposed to be the missing link for systems and individual learnability in OLC connecting the individual with the social unit. In Section 2, collaborative learning provides the conceptual foundation for the guidelines. Sections 3 and 4 introduce UCD and Pedagogical Usability (PU). 
Collaborative and Affective Learning in Online Learning Communities: The Road to Social Capital
Effective OLC has the properties of a social organisation, e.g. networks, norms and trust that facilitate coordination and collaboration for mutual benefit (Putnam, 1993). OLC functioning as Communities of Practice (CoP, Lave and Wenger, 1991) bonds members with the links of collaborative and affective learning, enabling social capital (Coleman, 1998) to be formed. Here, the concept of social capital is the manifestation of the potential of OLC when identity reconstruction via active engagement develops a degree of cohesion and immersion within OLC. This is visible on the alignment of individual assets with the OLC targets. However, the ability of Open and Distance Learning and OLC to contribute to social capital is extremely limited (St. Clair & Fite, 2005). Still, if socio-emotional elements provide the bonds then manifestation of the OLC potential in the form of Social Capital is possible. This is the reason why socio-technical design is important to facilitate the process of engagement. The aim of socio-technical design is to fit the process of design into the framework of the needs of the organisation, designing for the user and the task a stage further. It endeavours to design within the structure of the organisation and the way in which operates (Faulkner, 1998, p. 134). In this context, socio-technical design is related to CoP and Social Capital for members’ bond building with the aid of the catalysts of intention, information, interactivity, real time evaluation, visibility, control and support. 
After the latest Piagetian psychology of the individual, the educators turned to a sociological model, as the human was considered to exist within a situated social unit (Garfinkel, 1967). However, the individual disappeared within this unit, which took responsibility for her activities, actions, resources, amusement and learning. This stripped the individual of her responsibility for her own learning, as the learning environments were usually built so when individualistic learning is present the social is lacking and vice versa. In online environments, the analytic reconstruction of work activities into ever more finely grained components removes the essential ‘real world’ affective features, which make them practices within a socially organised setting. In other words, breaking down tasks into smaller tasks removes the overall picture and therefore the problems associated with the job in its entirety. This complaint attacks the individualistic slant of the cognitivism which underlies analytic approaches (Bentley et al., 1992). According to Bentley and his colleagues, the activities are performed within an organised environment composed of other individuals and it is this which gives shape to the activities, as ‘real world’ situated activities. Thus, the focus is on the social practises and the relationships between the individuals and their tasks. The properties of affective learning link the individual with the community as emotions, attitudes, interest, attention, awareness, trust, motivation or empathy enable communication, consultation and participation. 
After the introduction of computer networks new tenents appeared related to the social property of the networks such as the division of labour and conflict resolution that were hitherto the subjects of sociology (Durkheim, 1893; Arensberg & Kimball, 1968). One of the first attempts to humanise collaborative work, combined Systems Design and ethnography and coupled ergonomics and human factors engineering (Hughes et al., 1997). In the field of Education, two approaches considered a cross-disciplinary framework, Computer Supported Collaborative Learning (CSCL, McConnell, 2000) and Network Supported Collaborative Learning (NSCL) (Steeples & Jones, 2002). More and more information was available and a separation from information and practice thought to be critical. Sfard (1998) separated learning from information and practice and distinguished between two metaphors of learning: (a) the knowledge acquisition metaphor based on information acquisition and internalisation of information and (b) the participation metaphor that needs resources background as the message for interactivity. Koschmann’s research questions for CSCL were: (a) CSCL tends to focus on process rather than outcome; (b) there is a central concern on grounding theories in observational data, CSCL studies tend to be descriptive rather than experimental and (c) there is an expressed interest in understanding the process from a participant’s viewpoint’ (1996:15). Consequently, CSCL provided a more inclusive approach and forwarded crucial issues regarding the role of the individual within a social unit and the social unit itself. OLC were an essential part of CSCL in online courses.
In OLC the knowledge acquired by the individual is based on the alignment of asymmetrical interactions between learners and more capable peers (Vygotsky, 1978). Knowledge is shaped through the active engagement of diverse perspectives within a community as men live in a community in virtue of the things which they have in common (Dewey, 1916). The distance between them, for example between novices and other learners, signifies their potential development or learning distance. Knowledge alignments to shorten the distance are built by the negotiation of meaning and the resolution of conflicts as disagreements in discussions (Crook, 1994). Thus, collaborative learning occurs when these conflicts are resolved, tagging members and communities’ growth points. This disturbed equilibrium, which occurs when knowledge held by diverse individuals and comes into contact - and conflicts -, is the necessary grounding for true learning and change in a democratic society (Glassman, 2001). However, in recent research, students have been observed to be reluctant to take part in this kind of collaborative learning experience (Lambropoulos, 2002; Rozaitis, 2005). 
OLC are hosted in Learning Management Systems (LMS) either Open Source or purchased products. Despite the socio-cultural shift in Education, LMS Design for wider use is still techno-centric. Technologists tend to build systems for academics, thus integrating several levels of functionality which is geared towards the teachers rather than the learner. In addition, they are not familiar with HCI heuristics and usability measurements. Intuition and experience have proved poor guides for design (Landauer, 1993). In the Networked Supported Collaborative Learning (NSCL) conference held in Salford, UK. (2004), the problem of definition of this area of specialisation was addressed with wry humour in the session ‘Learning Technologists: Split Personality or Community of Practice?’. Thus, a narrowed instructional teaching style and design is not efficient anymore for Neomillennial Learning as the following tenents appear to be essential for systems design:

· co-design by involvement of all stakeholders in the process of design (cross-disciplinarity);
· User-Centred Design (the learner as a user)
· Learner-Centred Design (the user as a learner)
· the learner as a consumer

· a socio-technical design and
· freedom and flexibility for creativity and imagination.

Based on the previous section, the following guidelines try to fill the existing gaps by proving a map to facilitate the interactions between the individual, the social and the medium of computer. Intention, information, interactivity, real time evaluation, visibility, control and support are found essential indicators for the road of OLC to Social Capital: 

(i) Intention: Intention proposes the importance of the shared purpose in OLC for planning and maintaining the mental effort that keeps the commitment (Dennett, 1983). Setting intention is a cognitive process that strengthens the focus on the initial learning purposes and provides continuum despite the fact that the members and the community are in a state of constant change and development. 
(ii) Information: Access to information as a web of integrated and external resources includes organisations’ purposes as well as resources and information derived from social interactivity in the form of text messages. Community inquiry theory (Peirce, 1868; Dewey (1916), considers inquiry or investigation as the result of the natural desire to learn. Peirce (1868, cited in Shields, 1999) suggested that human inquiry requires a cooperative community of minds and has a public character. Idea gathering and information flow as well as presentation of the content needs to be relevant and suitable for a given learning context (Liu, 2001).
(iii) Interactivity: Interactivity involves two ways of activity, action is prerequisite to interaction; however, public participation is not prerequisite although necessary. This is the social contribution paradox. If interactivity and participation increases, the learner’s knowledge deepens, allowing a grasp of more difficult and complex ideas. Interactivity is central in situated learning and engagement stages via Legitimate Peripheral Participation (Lave and Wenger, 1991). Norman (1988) proposed seven stages in his Action Cycle model, three internal to the individual, one external and another three internal: forming the goal; forming the intention; specifying the action; executing the action; perceiving the state of the world; interpreting the stage of the world; and evaluating the outcome. For Shneiderman (2002) the activity stages are (p. 113):

Collect: Gather Information and acquired resources

Relate: Work in collaborative teams

Create: Develop ambitious projects

Donate: produce results that re meaningful to others

Norman’s first 3 stages and Shneiderman’s first two stages suggest that a lot of work has to be done before an action is initiated. However, Norman does not believe that the stages are discrete nor that they necessarily are done in order. Some stages may be missed out completely. For Lambropoulos (2005), the decision of taking an action is the crossroads between meaning internalisation and own understanding externalisation.
(iv) Real-time Evaluation: Real-time evaluation is seeing as the window for immediate space of use related to situated learning. In addition, it is explicitly connected to quality measurements in online learning. The situated present requires a spotlight to be seen since online learning is a time-based process and every moment is anchored in the situated learning activity. Depending on the targets, this point in time provides the signposts for benchmarking. Real-time evaluation offers stakeholders adequate information, real-time data gathering, data analysis and design interventions that can be implemented in a situated framework. As a result, decision making is on time and appropriate to the given situation.
(v) Visibility: OLC’s activities, interactivities and cognitive, social presence and co-presence can be visible to “present” the community. Social presence and co-presence enhance the sense of community and belonging to a community (Beer et al., 2003). Garrison (2003) suggests that cognitive presence concerns the process of both reflection and discourse in the initiation, construction and confirmation of meaningful learning outcomes. In OLC there are two properties– reflection and collaboration – that shape cognitive presence in ways unique to this medium. According to Law and Hvannberg (this volume), visibility is an important feature for all conceptual frameworks underlying the design of OLC.
(vi) Control: Control facilitates self-directed learning (Garrison, 2003) or self-organised learning for self-development. For Garrison, self-directed learning assumes greater control of monitoring and managing the cognitive and contextual aspects of learning. Educators share the responsibility to provide structure and guidance that will encourage and support students assuming increased control of their own learning. The conduit to link internalisation and externalisation processes is the affective learning attributes. Being in control of own personal learning brings a sense of confidence, keeps the initial intention and purpose of coming to the learning community and facilitates externalisation of learning experiences as active and public participation.

(vii) Support: Peer-to-peer support, task support and learner support are considering being the essential triangle for students’ interpersonal growth, and promote the intellectual development for authentic online learning. A study at the Hellenic Open University searched for the support students require from their tutors as well as the tutors’ views on the support they believe that is required from them (Papageorgiou-Vasilou & Vasala, 2005). This survey showed that the students require their tutors to possess communication skills and particularly, friendliness, availability and understanding for students’ problems, knowledge of the subject and provision of quality feedback. The tutors on the other hand believed that their students’ priority is to have very good scientific knowledge of their field. It appears students think that support is more important than mere acquisition of knowledge as support will enhance the later. 
Garrison and Baynton (1987, p. 7) considered that learners’ support has a broader definition, for example having access to services in order to carry out the learning processes. Furthermore, Garrison (1989: 29) suggests that support is concerned with a range of human and non-human resources to guide and facilitate the educational transaction and they could be library facilities, various media and software programs, community leaders. In addition, they could be various socio-economic variables such as student's financial self-sufficiency and capacity to cope with their roles and responsibilities in the family and community. However, he stresses the importance of the teacher as the most important form of support in an educational transaction, who through guidance and direction can assist the students to achieve their goals and develop control of the educational process. Thorpe (2003) proposed the idea of the ‘third generation student support’; online learning blurs the conceptual distinction between course development and learner support by using the learners themselves as a resource, to build on their experience, reading and perspectives. But having a good knowledge of the subject increases the ability to learn. The problem is to teach anyone how to learn, as it is pre-supposed that students already posses the skills to learn. This is not always the case.
In identifying socio-technical deign elements for OLC, the previous OLC guidelines were seen in the conceptual framework. Now, the aim is to translate them in design elements to ensure Quality in OLC. According to the Council for Higher Education Accreditation in its glossary for International Quality Review, Quality refers to "fitness of purpose—meeting or conforming to generally accepted standards…" (CHEA, 2001). From a UCD for Education point of view, the learner needs to use the system without physical and cognitive effort to learn. In other words, all of their learning energies should be directed towards the chosen area of study not towards the learning environment (i.e. the tool). The next section discusses the development of UCD in Education and the previous OLC guidelines as quality measure elements. 
The development of UCD and Usability for Educational Purposes
Over the last 10 years, ubiquitous technology brought a dramatically growing number of users. The technologists faced a reality they did not expect; a large number of users were unable to use their systems because they were unfamiliar with computer systems. In order to improve this state of affairs, the end product evaluation based on users’ needs and suggestions seemed to be crucial. Approaches such as Participatory Design and Interaction Design aimed to solve the problem of failing prototypes for wide use by engaging the users in the early stages of product design and evaluation. Therefore, the context of use was defining the system’s use as designers observed that the development of interactive technologies increasingly relies upon an appreciation of the social circumstances in which systems are deployed and used. The International Organisation for Standardisation (ISO) defined usability as a measure of quality of user’s experience when interacting with a system, in terms of effectiveness, efficiency, and satisfaction (ISO FDIS 9241-11, 1997). Shackel’s (1991) definition suggests that the designers need to enable human’s capabilities: “…capability in human functional terms to be used easily and effectively by the specified range of users, given specified training and user support, to fulfil the specified range of tasks, with the specified range of environmental scenarios”.
User-Centred Design focus is in the process of change and development by being context sensitive. Gould and Lewis (1985) suggested four principles for useful and easy ways to use computer systems. These were: (a) early focus on the users and tasks, (b) empirical measurement for evaluation, (c) iterative design and (d) integrated design. The latter suggests that when problems are found in user testing then interactions are needed and observations need to be carried out to see the effects of the fixes. Referring to everyday product design, Norman and Draper suggested that UCD points at an interactions triad between the designer, the user and the product (1986:31-61). The needs of the users and help to achieve more, should dominate the design of the interface, and the needs of the interface should dominate the design of the rest of the system. For people to use a product successfully, they must have the same mental model (the user's model) as the system’s image as that of the designer (the designer's model). If there is no explicit communication and interaction between the user and designer, the user talks to the designer about the product via the product i.e. if the users buy the product and design is deemed. This is an expensive process in terms of time and money, and not exact. Several end products are needed to achieve the desired one with the necessary levels of usability. The easiest way to jump to the desirable stage is to involve the users in the early stages of design. To Karat & Bennett (1991) User-Centred means that ‘the total system function is crafted to meet requirements for effective user learning and efficient user access to that function. That is, the eventual users must see the system as useful and usable in their ongoing environment’ (Karat & Bennett, 1991: 270). Landauer defines UCD as ‘design driven, informed, and shaped by empirical evaluation of usefulness and usability’ (1995, p. 221). However, Bannon proposed that although these abstract definitions suggest systems to be useful and usable to their users, ‘exactly what the term user-centred system design means, and how it can be achieved, is far from clear’ (Bannon, 1991: 38). Karat, after years of research, ended that ‘UCD is an iterative process whose goal is the development of usable systems ... achieved through involvement of potential users of a system in system design.. it captures a commitment the usability community supports—that you must involve users in system design (1997, p. 38). Yet, methods to achieve this are not defined. Among several attempts to contextualise UCD, Preece, Rogers and Sharp (2002) aimed to apply ethnography in design. They extended Gould and Lewis’ principles of the early focus on the user and insisted on the importance of sociability. The Interaction Design (ID) approach is used when a system fits within a use context, combining the understanding of the users and their environment with effective social interaction online (sociability) as well as the system’s easy of use (usability). Sociability includes all stakeholders, their purposes and practices. Usability seeks the minimum cognitive and physical effort required to use a system. ID for designing interactive products, supports people in their everyday and working lives, by creating user experiences that enhance and extend the way people learn, work, communicate, and interact (2002, p. v). 

One of the aims of UCD for OLC is socio-technical design. Mumford and Sutton proposed eight principles for socio-technical design on (1991, cited in Faulkner, 1998, pp. 134-136): compatibility, minimum critical specifications, socio-technical criterion, multifunction, boundary location, information flow, support congruence, design and human values and design incompletion. They recommended that socio-technical systems should:
· support users in their tasks by being easy to learn, easy to use and easy to understand. 
· provide all information a user needs without expecting the user to change their work practices to fit the system.

· support scheduling and multitasking to facilitate Neomillennial Learning.

· support group work within the users’ context, their work, and their environment.
In the search for personalised socio-technical designs the organisation sets the initial intentions and purposes. Despite the fact that several attempts were made to include all stakeholders in systems design, the widely used Learning Management Systems (LMS) still exist as artefacts rather than environments for collaborative activities. This is due to the fact that the engagement of the stakeholders and especially the learners in the early stages of design is still neglected. These tools are the product medium that allow or restrict the learners to a degree in their activities. However, most work on development and evaluation of online tools for online learning has been done in experimental projects, vulnerable to Hawthorne effect, so that there is little evidence of how to use the technology effectively in real life settings. In addition, these tools do not provide adequate help in rethinking the design and quality in online learning and are not widely incorporated in LMS. Management, learning and system evaluation have several levels of disfunctionality and success and more important, the identification of the problems and the provision of solutions are not feasible. Also, the dual identity of the learner as a user is neglected. As a result, Quality and benchmarking for online learning cannot be defined in clear stages. Some solutions for the aforementioned problems appeared in the design of online courses, usability (Bell et al, this volume) and the introduction of pedagogical usability.
From Usability to Pedagogical Usability

When designing socio-technical systems for online learning environments, forming the goal, the intention and specifying the tasks are essential to collect and relate relevant information. This is because the learners as users are free to justify the reasons they use the application and these reasons need to match come of the organisation’s intentions. This will provide the starting point of ensuring Quality. On a second level, several usability evaluation frameworks can be used known as heuristics. On a third level there are pedagogy-oriented heuristics. Heuristics provided a map to work on, as inspection methods, without the need for extensive users’ evaluations, in other words, without end-users. Norman (1998), Shneiderman (1987) and Nielsen (cited on his website, last access 2005), tried to help designers and evaluators to design systems for the users by providing general guidelines. Even though Norman did not use the term heuristics (1988), he proposed ‘seven principles for transforming difficult tasks into simple ones’. These are mostly used as system evaluation tools and are the following: 
i. Use both knowledge in the world and knowledge in the head.
ii. Simplify the structure of tasks.
iii. Make things visible: bridge the gulfs of Execution and Evaluation.
iv. Get mappings right.
v. Exploit the power of constraints, both natural and artificial.
vi. Design for error.
vii. When all else fails, standardise. 

A second set of heuristics comes from Shneiderman’s ‘8 Golden Rules’. These can be applied during or after the system is designed and can be used as an evaluation tool and as usability heuristics: 
i. Strive for consistency.

ii. Enable frequent users to use shortcuts.

iii. Offer informative feedback.

iv. Design dialogues to yield closure.

v. Offer simple error handling.

vi. Permit easy reversal of actions.

vii. Support internal locus of control.

viii. Reduce short-term memory load.

The most widely usability heuristics for user interface design come from Nielsen. He is considering them as usability guidelines but they are more general rules: 

i. visibility of system status;
ii. match between system and the real world;
iii. user control and freedom;
iv. consistency and standards;
v. error prevention;
vi. recognition rather than recall;
vii. flexibility and efficiency of use;
viii. aesthetic and minimalist design;
ix. help users recognize, diagnose, and recover from errors and 

x. help and documentation. 

After the migration of the socio-technical environments on the Net, new heuristics to support the social nature of the systems were needed. For example, usability for online communities is translated into navigation, access, information design and dialogue support (Preece, 2000). For Computer Mediated Communication (CMC), Suleiman (1998) suggested to check user control, user communication and technological boundary. When online learning environments appeared in middle nineties, new usability heuristics were needed with a social and pedagogical orientation. Laurillard identified the needs for pedagogical perspectives at the CHI '98 Conference to articulate a true Learner-Centred philosophy of online learning. She suggested a technology driven attitude in online learning, focusing on user interface, learning activities design, performance assessment and evaluation in the form of checking whether the learning objectives have been met (Neal, 2003). The existing heuristics failed to address issues on usability and learning. Squires and Preece (1999) provide the first set of learning with software heuristics from a socio-constructivist perspective:

· Match between designer and learner models;

· Navigational fidelity;

· Appropriate levels of learner control;

· Prevention of peripheral cognitive errors;

· Understandable and meaningful symbolic representations;

· Support personally significant approaches to learning;

· Strategies for cognitive error recognition, diagnosis and recovery;

· Match with the curriculum
‘Learning with software’ heuristics opened the way to Pedagogical Usability (PU). PU evaluation denotes whether the tools, content, interface and tasks supports learners to learn (Silius et al., 2003). Silius and his colleagues constructed an on-line usability and pedagogical usability evaluation tool based on questionnaires, involving all stakeholders and providing easy ways for evaluation. PU is based on Muir’s et al.’s concept on the PU Pyramid (PUP, Muir et al. 2003) integrating focuses as added values borrowed from Silius. Muir takes on the human networks that the technology rests on and provides a map to separate different types of users’ needs. Also, the Pyramid of PU identifies the people who make and use the technology (Muir, personal communication, 03/12/2005). Seeds of the concept of PUP exist in Muir’s MSc Thesis for Online Music Education Software (OMES, 2001). Later, Muir and his colleagues involved all stakeholders in the evaluation process as the problem is still about the difficulty for all stakeholders to get involved in the process of producing and approving learning and learning resources as well as ensuring pedagogical design adjusted to the level of study. The authors specified PUP for online learning as the educational effectiveness, practical efficiency and general enjoyability of a course related website (Figure 1). 
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Figure 1. The Pyramid of Pedagogical Usability (Adapted from Muir et al, 2004)
PUP consists of two parts with several levels resting on the previous. The part of the Pyramid above the ground consists of 4 levels of usability, technical, general, academic and context –specific. The base, which is the foundation of the Pyramid, suggests the involvement of the users of the course websites i.e. the website development team and the technical and maintenance team, the local support, the institutional support and the external support. Thus, PUP suggested the involvement of all stakeholders, the people for organisation, management, technical development and learning, the purposes and the practices. Muir’s co-authors, Kukulska-Hulme and Shield (2004) forwarded the research and proposed four learning principles, flexibility, control, creativity and imagination. 
In conclusion, PU can be specified for a broader context with focus on one added value. For example, Zaharias used PU in online learning courses with a focus in learners’ motivation as the added value (2004). The next section finds the previous guidelines within UCD, in an effort to find middle ground between Education and HCI, HCI for Education for OLC. 
Seven Guidelines for User-Centred Design of Online Learning Communities

This section aims to provide PU experts with guidelines part of OLC’s quality check. If accurate description of people, tasks and their relationships can provide signs for benchmarking depending on stakeholders’ objectives, then these guidelines are useful for both design and evaluation. Therefore, intention, information, interactivity, real time evaluation, visibility, control and support can be part of ways for ensuring quality in OLC. Then benchmarking can be built on the information they provide.
(i) Intention: Building intentional online learning courses is a process that requires initial setting of intentions, planning, designing, developing and sustaining OLC as well as the systems used. Students are motivated to adopt technology in online learning when they perceive reasonable effort for inclusion in the design process and rely on potential benefits. The community needs are assessed prior to making decisions about the technology and usability is designed, sociability is planned for and the needs of the community are reassessed. In an Advanced Interactive Discovery Environment (AIDE) developed using IBM Lotus QuickPlace (Odom-Reed & Gay, 2005), researchers found that the early immersion is crucial in hybrid space bulletin boards, threaded discussions and shared file structures, and facilitates audio-video conferences using desktop computing. This is the only significant predictor of the learning experience, in terms of both satisfaction and performance. This finding represents a fundamental issue for designers and instructors to consider when developing learning spaces in order to retain the intention to learn and to motivate students into immersing themselves early on.
(ii) Information: Setting intentions is grounded in the purposes, goals and targets of the community and requires transparent information and meta-information to enable interactivity. Information and meta-information refers to access to resources and information about the online learning environment: the who, what, how, when and why (Bharadwaj & Reddy, 2003). In addition, informational content and learning resources need to meet the criteria of accuracy, authority, objectivity, currency and coverage (Silius, et al., 2003). The organisation purposes define the intentions, goals and strategies for all stakeholders. This information needs to be transparent for all the members of the community so that people can decide to join some communities and not others since decision rests with the will of the individual (Tönnies, 1955; Lave and Wenger, 1991). Transparency in purposes and practices provide clear understanding, enhances productivity and minimises the ‘Cost-of-not-Knowing’. Early analyses of social computing often focused on how information can support individuals’ knowledge and power (Kling, 1980). In online discussions, the learners actively “foreground” and “background” information according to their own purposes and measures and the system could provide them with tools to facilitate their strategies. In other words, they decide for themselves the relative importance and urgency of the information they access.
(iii) Interactivity: In OLC, interactivity is defined to the degree a medium facilitates potential levels of activity between the learners and levels of activity between the learners to control information, flexibility, range of choices and feedback, having reactive, proactive and interactive characteristics (Thomson & Jorgensen, 1989). The degree of interactivity has three dimensions (Kettanurak, et al., 2001, pp. 548-549): (a) frequency of user inputs/responses made using interactive features during the dialogue, (b) range of choices in interactive features available to users at a given time during the interaction and (c) modality of transformation/presentation of information. Observation is an active and strong mode of learning in online environments, however, having a passive interactive property. Rewards and consequences from social interaction increase, decrease or suppress active participation and learning. 
(iv) Real-time Evaluation: To date, product evaluation is conducted within laboratories, thus vulnerable to the Hawthorn effect. Evolving design methods and conceptual developments for evaluation and feedback are imported and adapted from other fields such as ethnography, information design, cultural probes, and scenario-based design (Rogers, 2004). For example, Social Network Analysis has been proved successful for viewing social networks and relationships between members (Laghos & Zaphiris, this volume; Koku & Wellman, 2004). Herring (2004) uses Computer-Mediated Discourse Analysis for researching online learning behaviour in online discussions. Different lenses can be used as the purposes are different. The time-based life of the online learning community makes evaluation and assessment a difficult and expensive process in terms of time, effort and money. Not only this; the results acquired with common methodological instruments suggest solutions to past problems. Traditional ethnographers immerse themselves in cultures for weeks or months, user interface designers need to limit this process to a period of days or even hours, and still to obtain the relevant data needed to influence a redesign (Shneiderman, 1987). Thus, multidisciplinary research tools for the two levels of usability and pedagogical usability evaluation can provide more reliable reports (Silius et al., 2003).
Thus, the key concept is evaluation and assessment in real-time, supporting the constant change of computing and the life-cycle of the community. Ethnography used in HCI to capture events as they occur. Ethnography is a time-based methodology, aiming to provide a description of a process in order to understand the situation. It captures data about an environment over a period of time providing descriptions of the individuals and their tasks. It is not simply a snapshot on one given day and this is the reason it was used to understand a developing context, however, “quick and dirty” ethnography has been used for snapshots. Time-series data gathering and analysis offer accurate representations of reality for the designer's model, the system image, and the user's model. In OLC for example, visualisation of OLC attributes and real-time content analysis with themes tree analysis can provide spatial representation of the OLC and its social space, and actually giving a picture of the community. All stakeholders get real time data and experts are able to interpret the data according to their own expertise and work together on solutions. Evaluation and assessment connected to benchmarking reveals imperfections and strengths to each discipline for correct interpretation and understanding that makes precise help and support possible. 
(iv) Visibility: Provided the cognitive presence, proximity is perceived as approaching cognitively other learners’ thoughts, expressed as contextual communication. Visibility assists proximity as it enhances awareness of own self, other people, the learning environments as well as the project as a whole (Bharadwaj & Reddy, 2003). As cognitive proximity is the only visible way to be aware of other people’s existence, visibility of this proximity will enhance participation as learners are visible to each other, similar to a discussion in the real world. Information and social and temporal structures become observable and reportable when patterns of communicative exchange emerge in online discussions. Donath has worked in several projects for discussion visualisation (2005). Social presence and co-presence are visible to the degree a medium facilitates awareness of the self, the other person and interpersonal relationships and represents traces of information i.e. by situating the text and its author within the messages exchanged. In Chat Circles, a synchronous graphical chat system, the system administrators can place images and texts in the chat space to serve as conversational foci. The participants, the texts and the images have a ‘hearing range’; one must be physically near a person to converse or to view an image. Users’ movements leave trails in space, enabling people perceive and establish presence. Loom is a series of visualization of Usenet newsgroups that explores both what information is most useful to depict and what vocabulary to use to depict it. Mochizuki and his colleagues (this volume) investigated self-assessment in online discussions using a Bulletin Board for context awareness. i-Bee (Bulletin board Enrollee Envisioner) co-occurrences relations between keywords and learners, displaying the recent level of participation of each learner and the frequency of the learner’s use of each keyword. The evaluation showed that i-Bee enabled students to assess and reflect upon their discussion, understand the condition, and reorganize their commitment in a discussion that reflects their learning activity. 

Linking the individual with OLC via affective factors, learners need to trust each other, feel a sense of warmth and belonging, and feel close to each other before they are willing to offer ideas, critique peer ideas, or consider others’ critiques as valuable (Rourke et al., 2000). In other words, there needs to be a social environment in which learning can take place. Design for OLC needs to facilitate the emergence of a social structure and to show that structure can and does exist. It needs to allow and encourage learners to construct social networks in order to facilitate their learning. It is essential for systems design to support these aspects of affective learning as these are the connectors between the individual and the community. As a result, learning is visible and measurable in the changes of behaviour for identity reconstruction.
(vi) Control: Self-control and locus control with the aid of the technical environment is important for self-regulation and self-organisation. In turn, self-organisation is required for self-evaluation, leading to self-efficacy closely related to task performance and active participation in the community. Interactivity with the system for operational efficiency, locating information and network resources, interface configurations, corporate policy and security control enhance networking and paths for communication aiming to self-maintained systems. 
(vii) Support: Support for efficiency is referred to a 24/7, or Just-in-Time (JiT) technical support as well as performance support in performance-centred design and instructional design, related to quality assurance and immediate feedback. In addition, support is related to usability for process simplification, reducing complexity, decision support, representation of tasks sequences by use and meaning, facilitation of community roles or simplifying work flow. Lastly, support is about dealing with pedagogical usability, ergonomics, implementation strategies as well as reducing administrative overheads. Efficiency is assisted by a set of support services and in their absence, individuals become frustrated and dissatisfied (Mumford, 1983).
Overall, the UCD guidelines for OLC do not propose a nebulous and convoluted socio-technical system. Complex and sophisticated interfaces can interrupt the flow of interaction and this is the reason that they need to be kept in a very simple format and integrated within the discussion forums (Alty, 1993). In addition, the guidelines do not mean that uncontrolled environments enhance flow. On the contrary, when properly implemented, they facilitate creativity and imagination for enjoyable engagement and experiences of group intelligence and collective knowledge production.
Discussion and Conclusions
In the turn of the century many new technologies emerge and evolve in real-time so their structures are partially a product of their evolution. Had we predicted the power of the web at the time, we might have structured it differently. However, technologies very rarely remain in the laboratory and are products for use. It is the ‘in use’ situation which aids their future development. There are some design decisions which it is very unlikely to undo so all that can be done is to minimise the disadvantages of such designs or to provide a structure that is more convenient from a Human-Centred perspective rather than from a machine or technological perspective. User-Centred Design of Online Learning Communities is a multidisciplinary approach anchored in human factors. UCD of OLC involves all stakeholders from the process of requirements acquisition and evaluation, to user-acceptance testing for educational effectiveness, practical efficiency and general enjoyability. A “Community-Centred Design” will emphasise the social character of learning and the embedded activities, taking into account the ‘real world’ individual users and OLC, contact with situated activities, and recognise the way user acquire expertise through experience (see Bannon & Hughes, 1993). Thus, in the age of Ubiquitous Computing faculty will increasingly need capabilities in (Dede, 2005):

· Co-design: Developing learning experiences students can personalize;

· Co-instruction: Utilizing knowledge sharing among students as a major source of content and pedagogy;

· Guided learning-by-doing pedagogies: Infusing case-based participatory simulations into presentational/assimilative instruction; and 

· Assessment beyond tests and papers: Evaluating collaborative, nonlinear, associational webs of representations; utilizing peer-developed and peer-rated forms of assessment; using student-initiated assessments to provide formative feedback on faculty effectiveness. 

The seven UCD guidelines for OLC are intention, information, interactivity, real-time evaluation, visibility, control and support. The limitation of the proposition is that results from their use are not provided yet. From this perspective, HCI is still concentrated on the creation of theoretical frameworks, methods and usability heuristics to ensure quality, rather than integrating these principles directly into the software engineering process. One of the attempts to tackle this problem was conducted by Faulkner and Culwin (2000) at the Centre for Interactive Systems Engineering, London South Bank University. The authors proposed that usability engineers need to know the feasibility of their designs and build from a user-centred perspective. The process to achieve these goals by knowing the users and their objectives and knowing their tasks is Usability Engineering (UE) (Faulkner, 2000). In a pedagogical usability framework, the process is the Pedagogical Usability Engineering employing Ethnomethodology, targeting to know the users-learners and their tasks to fulfil their purpose to learn. Pedagogical Usability goes beyond usability taking account of both user and learner identities. The users, not having to spend all their potential to learn about the system as the system is already easy to be used, they are free of restrictions to their own learnability. The guidelines are proposed as examples of best practices and solutions to bridge the gap between the development and OLC context in socio-technical design. Pedagogical Usability Engineering is recommended as the process to ensure their functionality for design, use and evaluation. Implications in online learning entail all stakeholders by the provision of transparent and visible information on people, purposes and practices, facilitate interactivity for engagement and social transformation, support all styles of learning, provide support, facilitate evaluation and assessment and help all members to reach their potential. 
To achieve Quality in online learning, all stakeholders need to get involved in the process of producing and approving learning and learning resources as well as ensuring pedagogical design. 
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Figure 1. The Pyramid of Pedagogical Usability (Adapted from Muir et al, 2004)






















































