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Abstract 

This research addresses the need to make explicit the relation between pedagogy and the user interface, information architecture and content layout of e-learning courseware through design patterns. To do so, this research conceptualises a new type of design pattern called a ‘design for pedagogy pattern’, which explicitly shows the relationships between pedagogic strategies associated with the design elements featuring in e-learning courseware and those associated with the general and abstract ways of thinking about education including the social and the educational context of the learning, the preferred teaching practices of the instructors, and the tactics for engaging students. By creating representative design for pedagogy patterns for e-learning, the aim of the research is to understand how design for pedagogy patterns modify the design process for e-learning courseware. A design for pedagogy pattern structure was produced by adapting the structure and content of design patterns to include pedagogical theories and teaching practices. Two learning theories, experiential learning and constructivism, were chosen as representative pedagogical theories to demonstrate the inclusion of pedagogy into design for pedagogy patterns. A method for writing design for pedagogy patterns was created based around a ‘pattern pack’, which helped pattern writers to identify the implementation of pedagogy in sample e-learning courseware so that their patterns of use could be embedded into design for pedagogy patterns. Eight design for pedagogy patterns were created using the ‘pattern pack’. These patterns were evaluated by pattern experts. The highest ranked pattern was evaluated to determine its effect on the design process compared to a published a non-pedagogically-based pattern. Designers and design educators were videotaped using the two patterns, and their design process was subjected to content analysis to determine the differences in the use of pedagogy in the design process. The designers and design educators were also interviewed to determine how design for pedagogy patterns modified their design process as compared to a standard design pattern. The content analysis results show a statistically significant increase in pedagogical awareness when using the design for pedagogy pattern over the standard design pattern. The interview results indicate that the designers preferred the design for pedagogy pattern over the standard design pattern, commenting that it provided more scaffolding. The results also show that designers with differing levels of experience enact the pattern differently when it is put into use. A qualitative comparison between a representative design for pedagogy pattern and 
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a standard design pattern was performed, which identified differences in ways of conceptualising e-learning courseware. The main contributions of this research are: 1) The creation of a theory and method for embedding pedagogical theories into design patterns. 2) The use of the theory and method to produce design for pedagogy patterns. 3) The comparison of a standard design pattern and a design for pedagogy pattern to determine their effects on the design process. 4) Confirmation that the use of the design for pedagogy pattern allows designers to incorporate theories on teaching and learning into the design of e-learning courseware, thus facilitating a pedagogically-driven design process.             
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Chapter 1:  

Chapter One | Introduction 

1.01 Motivation and Significance The motivation for this research is to create a methodology to embed the principles and methods of instruction (pedagogy) into the core of the e-learning user interface, information architecture and content layout design process.  Good e-learning courseware design should always take learning outcomes and learners’ characteristics into consideration. The problem addressed here is more refined than this. In my professional experience, what often occurs when developing e-learning courseware is that content is written by subject matter experts (SMEs) independently from the user interface, content layout and information architecture design. Written copy is then integrated with the user interface, using content layout design and structured using information architecture and the resulting e-learning courseware is presented to students. The missing link in this process is the designer’s understanding of the pedagogical processes required for optimal learning outcomes. This research aims to make e-learning design more pedagogically grounded in terms of learning outcomes and experiences, refocusing efforts in the development of e-learning from the current emphasis on usability to teaching and learning. Current industry practice in creating e-learning courseware certainly takes pedagogy into account; there are clear principles of instructional design being taught in tertiary design schools worldwide (University of Haifa, 2011; University of Sydney, 2011; NSI TAFE, 2011). However, when it comes to implementation, often (Lever, 2008) these principles are missed due to: 
• The complex nature of these instructional design principles 
• Efforts and focus on usability 
• The pressures and complexity of the design process There are calls to improve the quality of the instruction in e-learning courseware, but in practice it is often very difficult to do (Nielsen, 2001). One way of improving e-learning courseware is to embed pedagogical theories into the user interface, content layout and information architecture design process. By creating the courseware using theories on how people learn as a basis should enable the design to be focused on the same pedagogical goals and objectives as the content, thereby improving the overall quality of the instruction. A pedagogical objective is the desired result of a lesson, which may involve undertaking certain activities. A goal is broader, describing what a student should be capable of doing after the completion of the lesson (LeLoup & Ponterio, 2010). 
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Many designers, content specialists and teachers, no matter how expert in their particular field, lack knowledge of not only pedagogical theories, but also of creating e-learning courseware applications (Vrasidas, 2004). Designing e-learning courseware could be classified as being a ‘wicked’ problem (Rittel & Webber, 1973) – one that has numerous stakeholders with conflicting perspectives. Wicked problems have multiple solutions and can be dealt with by using design patterns. By breaking a set of design problems down into integrated components, pattern languages provide a vocabulary for designers to capture and transmit the design process.  To date, design patterns for computer-mediated interaction, website design and software development have been created, but few have taken into consideration issues to do with pedagogy (Schümmer & Lukosch, 2007; Van Duyne, Landay, & Hong, 2003). Further, existing pattern languages do not explicitly state which pedagogical theories and practices are applicable to certain pattern language structures and design solutions. One such methodology based on a hierarchical design analysis model (Retalis, Georgiakakis, & Dimitriadis, 2006; Van Duyne et al., 2003) takes a design gaze clearly positioned from principles of human-computer interaction design rather than pedagogic theory. The problem with the current practice of prioritising usability over pedagogy is that the learning experience of the entire e-learning courseware environment may be overlooked (Preece, Rogers, & Sharp, 2002). This is likely to affect the development of the learning environment, compromising how learning materials are incorporated into the user-interface, modes of communication, collaboration spaces and so on. The e-learning courseware may well be usable, but does it achieve the pedagogical goals and objectives? The challenge in this research was to operationalise a formal repeatable approach for embedding pedagogical theories into design patterns. The patterns developed by this research overcame a lack of pedagogical knowledge in designers by creating a method that embeds pedagogy at the core of the interface, content layout and information architecture design process in a causal way. Embedding pedagogical theories within pedagogically-based design patterns is a solution for providing a theoretical basis for e-learning design, adding to current industry practice, where the focus is on usability. These will be known as ‘design for pedagogy patterns’. A design for pedagogy pattern is the name I have developed for a design pattern that addresses design issues and pedagogy within the pattern structure. Therefore, the hypothesis for this research is:  
Embedding pedagogical theories into design for pedagogy patterns, which are subsequently used in the design and development of e-learning courseware, increases 
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the awareness of pedagogy during the e-learning design process over generic design patterns. Poor e-learning courseware is a symptom of a lack of pedagogical theory in e-learning design and production (Frizell, 2003b). Poor e-learning courseware often places too much emphasis on the technology aspects of e-learning, without paying attention to enhancing the knowledge aspect. This includes a lack of realisation of reusability, learner personalisation and collaboration (Teo & Gay, 2006). One symptom or type of evidence of the inattention to pedagogy in e-learning design is a lack of interaction between the participants (which includes the tutor) using e-learning courseware. E-learning courseware developers tend to replace face-to-face lectures with long text documents - useful for information, but they do not provide effective learning. Information placed on the World Wide Web is not knowledge, what is done with this information is what will make it knowledge (Teo & Gay, 2006). Interaction is the key to effective learning, interaction with the course content, with lectures, with other students and with the instructor (Kessler, Rosenblad, & Shepard, 1999). Because each student brings a different knowledge framework, learning must also be active; passive learning is likely to fail (Ben-Ari, 1998). These principles are drawn from pedagogical theory and are well known to most instructional designers, but in practice difficult to achieve in e-learning, hence the need to embed them into the design process using a design for pedagogy pattern language. Design patterns are one way to deal with the complex problem of addressing pedagogical theories in the design of e-learning courseware. This thesis tests the claim that design patterns containing pedagogical theories improve the e-learning courseware design process. In developing this research, it became evident that a consistent methodology for the creation of design patterns does not exist in literature (Schümmer & Lukosch, 2007; Van Duyne et al., 2003). The pattern problem definition process is outlined, using focus groups and research into existing media, but once this is completed the data is given to a pattern writer to write the pattern. The process involved in writing the pattern is unclear. This research has attempted to fill this gap by developing a method for the creation of the patterns and a tool to aid writers in this task (the ‘pattern pack’). The ‘pattern pack’ aids the complex task of embedding pedagogical theories into the design for pedagogy pattern. It uses a pedagogical framework (Goodyear, 2005) in which constructivism and experiential learning become the overriding pedagogical philosophy of the design pattern. Goodyear’s framework allows for the use of any learning theory as a pedagogical philosophy, and the method allows for alternative theories to be used, either in conjunction or instead of the two chosen for this research. These two theories were chosen because they complement each other theoretically and appear to be an appropriate choice for online interaction. This 
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framework allows for the design patterns to inform not only the high-level pedagogies, but also the pedagogical strategies and tactics of the learning experience.  
1.02 Research Questions This thesis addresses a principal research question and three sub-questions. In answering the three sub-questions the main research question will be also be answered. The principal research question asks: 

R1: Are pedagogically-based design patterns useful for creating e-learning courseware? This question sits at the core of this research project. My motivation for undertaking this research is to make the design of e-learning courseware more pedagogically grounded. By creating a process that embeds pedagogy into e-learning design patterns and testing its utility with designers, it will be possible to address this research question. E-learning affords itself to the use of constructivist and experiential learning theories because these theories place an emphasis on interaction. If embedding pedagogical theories into a design patterns is useful for creating e-learning courseware, research question two asks: 
R2: What is the methodology for embedding a pedagogical framework incorporating 

constructivist and experiential learning theories into e-learning design patterns? One of the main tenets of constructivist learning theory is that ‘learners should be engaged in active exploration, they should be intrinsically motivated, and they should develop an understanding of a domain through challenging and enjoyable problem-solving activities’ (Bares, Zettlemoyer, & Lester, 1995, p. 76). These should be authentic real-world problems which allow the students to construct their own knowledge through cooperation with other students and by employing self-regulated learning (Loyens, Rikers, & Schmidt, 2006). The second research question addresses the issue of developing the patterns based on the two pedagogical theories into a standard and repeatable methodology. 
R3: Does the method improve the pedagogical quality of design patterns? Using the above methodology in the creation of design for pedagogical patterns should result in a measurable difference in the pedagogical quality of the resulting patterns. If the design patterns show an improved pedagogical quality, this improvement should be transmitted into the design process by means of an improvement in pedagogical thinking by designers as they use the patterns. The use of design for pedagogy patterns allows the development of standard approaches to inserting pedagogy into the user interface, content layout and information 
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architecture design process of e-learning courseware, and by informing these, could lead to improved pedagogical quality in the resulting courseware over the use of generic patterns. Currently e-learning courseware design follows standard commercial practice, commencing with stakeholder meetings, utilising paper prototyping, focus groups and ongoing usability testing though a series of development stages (Van Duyne et al., 2003). The content is informed by specialist subject matter experts who may not be expert in pedagogical practices. Interface design and information architecture is developed by the production team. Designers are often experienced in new media, but not necessarily in pedagogy and in how the needs of students differ from other users of online systems. The disadvantage of this development approach is that designers and producers are constantly struggling with different approaches to learning and teaching (Chee, 2004). By providing design for pedagogy patterns these problems in e-learning application production may be overcome by providing a fluid integration of teaching principles into the design process. 
R4: Do pedagogically-based design patterns assist e-learning designers to be more aware 

of pedagogical issues when creating e-learning courseware? The final research question aims to determine if the use of pedagogically-based design patterns aids designers in creating e-learning courseware. In answering these research questions, design for pedagogy patterns for e-learning were developed that had embedded within them both constructivist and experiential learning theories. The patterns also incorporated the pedagogical framework outlined by Goodyear (2005). Each pattern included case studies demonstrating the pattern’s use. Each was written in an accessible manner, taking into consideration how the designers integrate knowledge in the pattern’s design. This knowledge integration was addressed in part by using what is known as constructive language – showing how the principles within the pattern can be applied in context (Clancy & Linn, 1999). By embedding these theories of learning and Goodyear’s pedagogical framework into the patterns, the design and development of e-learning solutions were grounded in solid learning theory, rather than remaining undirected or uninformed of current pedagogical thinking. 
1.03 Aims and Objectives The aim of this research is: To understand how design for pedagogy patterns modify the e-learning courseware design process. The objectives of this research are to: 
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(RO1) Formulate a method for creating a design for pedagogy pattern (RO2) Develop a tool that embodies the method and use this tool with a set of design pattern writers to produce design for pedagogy patterns (RO3) Compare the quality of the design for pedagogy patterns (RO4) Compare the value on the design process of the best design for pedagogy pattern against a standard design pattern for the same e-learning courseware with a set of designers and design educators Each chapter of this thesis builds upon the previous to fulfil the research aims and objectives, and in doing so answers the four research questions.  Chapter Two outlines problems in current e-learning courseware design practices and why the industry focus on a usability-led design approach should be realigned to include pedagogy. In this chapter, design patterns are discussed as a way to provide guidance for designers, and how embedding constructivism and experiential learning theory into design patterns provides one means to achieve a more pedagogically-grounded design approach.  Chapter Three discusses the approach and methods of this research, including how the six research stages address the four research questions. Epistemological assumptions including constructivist and social constructivist perspectives on knowledge creation are discussed, along with the mixed-methods methodological approach. Chapter Four begins to address the first research objective, in which a preliminary method for embedding pedagogical theories into the design for pedagogy patterns is created. This involves examining the theory and practice of design patterns, the use of frameworks and an adaptation of Alexander’s (1977) intra-pattern structure. The process of choosing the pattern’s topic, the forum, is also outlined in this chapter. The ‘pattern pack’, a tool to aid the writers in the complex task of embedding pedagogical theories into the patterns, was developed to address Research Objective Two (RO2). The process of developing the ‘pattern pack’ using an iterative design process that involved two pilot studies is discussed in Chapter Five.  Chapter Six discusses the use of the ‘pattern pack’ by eight pattern writing participants, resulting in eight design for pedagogy patterns for an online e-learning forum. These patterns were evaluated by two pattern researchers, using an evaluation tool, and the highest ranked pattern was chosen for inclusion in the next stage of the research. The design for pedagogy pattern for an e-learning forum was compared with a standard design pattern for a forum (Schümmer & Lukosch, 2007, p. 277), thus addressing the third research objective. 
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Chapter Seven addresses the fourth objective, in which the best design for pedagogy forum pattern and the standard forum design pattern were used by a sample of three different groups of designers: novice designers, experienced designers and design educators in a laboratory experiment. Each group contained three people for a total of nine subjects. The designers were videotaped using ‘think aloud’ while designing and subsequently participated in structured and unstructured interviews. The ‘think aloud’ was evaluated using content analysis techniques (Krippendorf, 1980) in order to determine the differences in approach when using the two design patterns.  Three different evaluation methods were employed to test the aim: 
• Content analysis comparing the ‘think aloud’ of a standard design pattern for an online forum and the design for pedagogy forum pattern 
• A qualitative evaluation of the ‘think aloud’, structured interviews and unstructured comments 
• Comparison between the different designs Chapter Eight involves the qualitative evaluation of the research data, using one user from each of the three user groups. The wireframe content layout, user interface sketches and information architecture flowcharts are placed in the context of narrative summaries of the ‘think aloud’ to contextualise the design process. Data visualisation techniques are used to highlight themes and relationships that emerge from the data. Chapter Nine discusses conclusions, generalisability and future directions arising from this research. The next chapter discusses the problems with current e-learning design and why a pattern-based approach is optimal when solving the wicked problem of e-learning courseware design.        
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Chapter 2:  

Chapter Two | Literature Review 

2.01 Introduction E-learning can be defined as being: 
The delivery of a learning, training or education program by electronic means. E-learning involves the use of a computer or electronic device (e.g. a mobile phone) in some way to provide training, educational or learning material. (Stockley, 2007) E-learning can be provided on internet websites, on closed networks, via CD-ROM, DVD, hand-held personal digital assistants (PDAs) or mobile phones. In short, it can be provided on a greater variety of equipment than just a computer connected to the internet (Stockley, 2007). E-learning can employ text, video, audio, animations and virtual environments. The learning can be synchronous – where the learner has to be ‘online’ at a particular time, or asynchronous – where it can be done at anytime, anywhere; self-paced interactive learning integrating support via online bulletin boards, chat rooms, e-mail or instant messaging. It can also come in the form of knowledge databases, where users click through information that is retrieved from a database and is only mildly interactive (Obringer, 2007). Networked e-learning environments are suited to multiple methods of communication and contact between participants. E-learning courseware is also suited to simulating real world situations, phenomena and procedures. The interactive nature (for example: ‘click and explore’, reveal, build, move, simulate) of e-learning provides the opportunity to ‘try out’ situations prior to real life implementation - e-learning courseware therefore lends itself to active learning and experimentation. There is a strong imperative for e-learning to address the needs of the online generation, ‘digital natives’ who prefer to multitask, use non-linear means to access information and who have a heavy reliance on information and communication technology (ICTs) for their social communication and active learning needs (Litchfield et al., 2007; Prensky, 2007). E-learning courseware that inhibits student-to-student communication and tutorial support lacks a fundamental building block in the learning process. The irony of e-learning is that new media provide multiple opportunities for human-to-human communication and human-computer interaction, yet these interactions are often designed out. The design process for e-learning courseware is complex. In the design of online environments in general, Spillers has identified eight distinct design disciplines (Spillers, 2007). These include: 
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• User interface design 
• Information architecture 
• Interaction design (HCI) 
• Graphic design 
• Interactive design (e.g. Flash) 
• Emotion design 
• User-centred design 
• User experience design (Stockley, 2007) Each one of these design disciplines may involve one or more people. Added into this mix are the multiple stakeholders involved in any design project. The stakeholders in the design of e-learning courseware may include: 
• Graphic Designer 
• Programmer or Interactive Designer 
• Content Producer 
• Information Architect 
• Senior Producer 
• Executive Producer 
• Client  
• Subject Matter Experts 
• Writers 
• Course Designer 
• Tutors/Lecturers/Educators (end users) 
• Students (end users) Each one of these stakeholders forms and shapes the end product, and may demand changes or revisions at any stage.  The issue here is how to embed theories of teaching and learning into e-learning without unduly increasing the complexity of the design process. This involves identifying and addressing learning outcomes, incorporating different learner characteristics (such as learning styles) and using theories on how people learn to address the pedagogical approaches, strategies and tactics (Goodyear, 2005) that could be embodied in the user interface, information architecture/navigation and content layout of e-learning courseware. But first, I will examine why the current approaches to the design of e-learning courseware are insufficient. The design of e-learning courseware requires a different approach to those employed by the developers of the majority of interactive online and screen-based applications. Commercial 
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website developers, for example, often measure success by the number of page impressions or how fast the customers proceed to the checkout (Van Duyne, Landay, & Hong, 2003). This is a transactional view of interaction, which does not account for the needs of online learners.  For e-learning the criteria for the success of a piece of courseware needs to be refocused onto pedagogy, allowing the students time for reflection, consideration, contemplation and interaction with the learning materials. A satisfying learning experience includes observation, reflecting on those observations, constructing new knowledge, being able to create theories based on this new knowledge and putting those theories into practice (Kolb, 1984). The learning experience should involve socialising with other students and interacting with peers, scholars and tutors, in an environment that is easy to understand and use, which encourages interaction – with the materials themselves and with other people. This socialisation, according to both experiential learning and social constructivism, validates what has been learned. Students compare their learning with the real world, and socialisation forms part of this validation. Current opinions of e-learning interface and information architecture are that they are disappointing, have poor content, contain inauthentic learning, emphasise form over substance, have a lack of standards, are boring or ‘shovel ware’ - paper-based material mounted directly on the Web (Chee, 2004; Teo & Gay, 2006). Learning Management Systems (LMS) such as WebCT sit behind learning portals, allowing access to e-learning courseware. However, these systems are limited, not only in how courseware is able to be designed, but also in the level of interaction of the final learning experience.  Students need more than what has been referred to as a ‘spray and pray’ approach, (Chee, 2004) which is fragmented and does not engender the retention of knowledge. Too much emphasis has been placed on access to learning content, to the detriment of learning. Enabling access to materials is not education (Chee, 2004). Poor instructional design is one of the key problems with learning from the Web (Frizell, 2003b). Psychological and pedagogical theories agree that knowledge that is not put into practice or used is quickly forgotten (Derntl & Motschnig-Pitrik, 2004; Wenger, 1998). Deep and persistent learning occurs when the experience takes into consideration the individual’s needs, styles, interests and incorporates social learning. E-learning courseware ideally would incorporate these different aspects of learning, responding to student’s actions – activities as opposed to assessment. To integrate these requirements, the overall design of the e-learning course (architecture, look and feel, interface design, content design) is as important as that of the individual learning modules themselves, and these two aspects of learning design have to go ‘hand in hand’ (Derntl & Motschnig-Pitrik, 2004). 
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The technologies to implement e-learning courseware have been available for some time. Web pages, Flash, Shockwave, PDF and even the QuickTime formats allow designers to create highly interactive courseware, which not only allow ‘trying out’ problems via simulation, but also allow the exploration of ‘real world’ situations. To date there has been a lack of widespread pedagogical innovation in e-learning design (Dillon, 2004). The innovation has been in improving access to materials and widening participation in learning, in making content more comprehensible – but the improvement in quality has been a product of creativity, in improving the way ‘social actors involved in the educational situation work with the technology, rather than with the technology itself’ (Dillon, 2004, p. 143). The solitary experience for students who are left alone to work through content can be demotivating – a degree of guidance, handholding and mentoring is best done through contact with human teachers and fellow students. Social learning does not occur naturally in e-learning situations and must be explicitly introduced by the lecturer or tutor, and this functionality needs to be available to them in the application design (Berge, 1995). If the social dimension is considered when designing e-learning experiences, students will be better able to construct their knowledge through the additional interaction and learning opportunities provided with the contact of fellow students and tutors. Standard features of learning technology such as bulletin boards, forum, chat, 3D virtual environments and advanced features such as simulations, intelligent agents and others have been technically well defined. However, much remains to be done in the reengineering of the 
learning process to exploit the technology so that it goes beyond representation and instead redefines the learning experience (Derntl & Motschnig-Pitrik, 2004). By embedding pedagogical theories into the design of e-learning courseware it may be possible to improve the learning experience. Two theories of learning explain why the lack of interaction impairs learning experiences. Constructivist theory states that each individual constructs his or her knowledge from practical experience acquired by multiple interactions with materials, objects, procedures and phenomena of the world (Piaget, 1999; Solomonidou & Kolokotronis, 2004; Vygotsky, 1978). Learners, therefore, learn through interaction with the learning materials and by subsequently practising what they learn using ‘real world’ examples that reflect how the processes and systems of the world work. Social constructivists also claim that the interaction between the participants in the learning process is core to the construction of knowledge, and this is as important as the interactions with the learning materials themselves. Participants include not only the students’ peers, but also the teacher, the 
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community of scholars and like-minded students. Fellow students act not only as learners, but also as authors, critics and scholars, and this valuable interaction is important in the construction of knowledge (Dalgarno, 2002). Experiential learning theory states that students form theories about their learning and consolidate their knowledge through active experimentation – learning through experience. This is best done using ‘real world’ examples, with a focus on practical application (or ‘hands on’) learning (Kolb, 1984). E-learning is suited to active experimentation as screen-based learning can be highly interactive. However, many e-learning courses succeed in presenting usable learning materials, but fail to consolidate the learner’s knowledge. According to the Kolb learning cycle (Figure 2-3), this consolidation occurs after the student has formulated new theories based upon their experiences. Without testing the new knowledge against the ‘real world’ knowledge construction is less likely to solidify. Experiential learning theory is discussed further in Section 2.05.  These two theories complement each other: they encompass how knowledge is constructed, consolidated and is put into practice, while taking the social aspects of learning into consideration. This research will use these theories as a pedagogical philosophy (Goodyear, 2005), however the method and theoretical framework underlying the development of design for pedagogy patterns is generalisable: the focus is on embedding pedagogical theories into the design of e-learning courseware, irrespective of the particular teaching and learning theory or theories employed. 
2.02 Where Usability is King Current practices in e-learning place the focus of the design process on usability, (Van Duyne et al., 2003) rather than learning (Retalis, Georgiakakis, & Dimitriadis, 2006). Usability is the idea that interactive applications should be easy to use and in order to do this, developers have to take into consideration the psychological, ergonomic, social and organisational factors that determine how people work. They also have to take into consideration group working, user interaction and how the media is integrated with the entire user experience of the application. However, there is often a gap between what is known about interface design and design practice (Shield & Kukulska-Hulme, 2006). Developers have attempted to overcome this gap by placing the user at the centre of the design process, where ease of use, technical performance, content and satisfaction are the key issues (Van Duyne et al., 2003). User-centred design is a process of iterative design, which is cyclical: design, prototype and evaluate (repeat N times until usability goals are satisfied). Usability revisions may necessitate multiple changes to the look and feel, interface, user 
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interaction, information architecture or content. The evaluation of the prototype involves empirical measurement of the user interaction firstly by early use of paper-based designs and further into development by using simulations and prototypes. The user’s performance (e.g. how easily they navigate through a system) and reactions are observed, recorded, measured and analysed (Preece, Rogers, & Sharp, 2002). This human-computer interaction (HCI) usability process has become an industry standard. Usability does not address issues such as poor instructional design. Poor instructional design is that which does not enable students to achieve the desired pedagogical goals and objectives (LeLoup & Ponterio, 2010). The materials may well be usable in terms of navigation and ease of use, but lack the context of a teaching and learning environment. They may be usable in terms of human-computer interaction, but may not be usable in terms of achieving the desired learning outcomes, that is, achieving students’ pedagogical goals and objectives for a specific topic. The problem with the current practice of prioritising usability over pedagogically-oriented environments is that the learning experience of the entire e-learning environment may be overlooked (Preece et al., 2002). This is likely to affect the development of the learning environment, compromising how learning materials are incorporated, the user-interface, modes of communication, collaboration spaces and so on. The environments may well be usable, but do they achieve the pedagogical goals required? The e-learning courseware as a whole not only needs to be usable, it must also be ‘learner centred’. Usability does not take into account: 
• Theories of how people learn 
• Social interactions between students 
• Learning outcomes 
• Collaboration 
• Communication between students and tutor 
• ‘Real world’ problem solving 
• Simulations 
• Interactive learning materials E-learning courseware, no matter how sophisticated the technology used, should enhance the learning and interaction at the cognitive, behavioural and physiological levels (Teo & Gay, 2006). In essence, there is a lack of focus on pedagogical methodology, of the overall learning experience in the design of e-learning courseware. One solution to this is to rely on educational theories to drive the design of e-learning courseware. How then does one embed 
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pedagogical theories into the design of e-learning courseware? Pattern languages may be able to provide a solution. 
2.03 Design Patterns and Pattern Languages Designing e-learning courseware is a particularly complex task. Design is recognised as being a ‘wicked’ problem (Rittel & Webber, 1973) – one that has numerous stakeholders with conflicting perspectives and that cannot be accurately modelled or addressed by the techniques of science and engineering. Wicked problems have multiple solutions that integrate multiple facets. One way of dealing with a wicked problem is the use of design patterns and pattern languages. A pattern language is comprised of design patterns. Each design pattern is a text document that forms a core module in the pattern language, but is structured so that it links to other patterns in an integrated way (Alexander et al., 1977; Derntl & Motschnig-Pitrik, 2004). Each design pattern contains smaller elements, or sections, some of which provide linkages to patterns at a higher level of abstraction (upwards), or to patterns that provide more detail (downwards). In this way the user can work ‘top-down’ or ‘bottom-up’ if they so choose. A pattern language is specific to a particular design domain, and is made up of an entire set of integrated design patterns. The core of each design pattern is a proven solution to a common problem within a specified context (Bloodworth, 2008). When using a pattern language to aid in a design process, the user chooses the patterns that are most relevant to the specific set of problems they wish to solve and follows the linkages between the patterns as appropriate. In this way, the same pattern language can be used in multiple design situations. Each set of solutions will be specific to the design task in hand, depending on the set of patterns chosen by the user. By breaking a set of design problems down into smaller integrated components, a pattern language provides a shared vocabulary for designers to capture and transmit the design process (Chan, 2003). Designing using patterns began with a series of papers written by Christopher Alexander in the 1960s, culminating in the publication of the book A Pattern Language in 1977 (Alexander et al.). 

Each pattern describes a problem which occurs over and over again in our environment, and then describes the core of the solution to that problem, in such a way that you can use this solution a million times over, without ever doing it the same way twice. (Alexander et al., 1977, p. x) 
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Originally a generic problem/solution set, patterns were developed as a way of describing and solving architectural design problems. They have since been developed as a language of design. Each design domain requires its own pattern language, its own way of solving problems. Since their inception, pattern languages have been applied to a number of domains, from their originating field of architecture to areas such as software design and object orientated programming, to name a few (Bloodworth, 2008). Design patterns provide concise and accurate communication for designers, and guidance for novices (Frizell, 2003a). When written in an accessible way that enables novice designers to connect to new problems, design patterns have been shown to be an effective tool in teaching and enabling software design (Clancy & Linn, 1999). Patterns focus on modelling workflows and processes that are completely abstracted from specific content (Derntl & Motschnig-Pitrik, 2004). One of the most comprehensive sources for online website patterns is to be found in The Design of Sites, which organises the patterns in genres, which in turn references lower level patterns (Van Duyne et al., 2003). However, Van Duyne’s work focuses on customer based e-commerce sites and although some of the patterns are applicable to e-learning, it does not provide complete solutions for e-learning developers. Pattern languages have been developed for some e-learning solutions, such as Learning Management Systems and blended learning approaches, (Avgeriou et al., 2003; Chan, 2003; Derntl & Motschnig-Pitrik, 2004; Frizell, 2003a) but what is lacking is an approach that embeds pedagogical theories into the patterns and therefore the design process itself. Although Alexander’s pattern language dealt with architectural design and town planning, the structure of large-to-small elements in design can be mapped to the structure of e-learning design (Figure 4-1). This mapping can form the foundation of a strategy for the creation of a pattern language for e-learning. By commencing with broader environments, such as online portals then drilling down through a subject area, domain or course, then ultimately to individual topics/activities, pages and interface elements, the design of entire online environments can be managed. In the design of an e-learning system there are more aspects to consider than just the one-to-one mapping of an e-learning application to Alexander’s language of physical space; there are pedagogical techniques to consider as well. Goodyear (2004) states that: Thinking in similar ways about the design space of networked learning, one can advance some tentative proposals about an equivalent pattern language. What would be the largest pattern, equivalent to Alexander’s ‘Independent region’? I suspect it would be a course, or Programme of study. This is the largest entity which can be designed. At smaller scale levels there are the building blocks of a course, however one labels them in one’s own system or institution – Study unit, Module, etc. Then 
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there are the kinds of pedagogical technique catalogued by Paulsen: Discussion group, Debate, etc. Within these are smaller pedagogical tactics (tasks), smaller organizational forms, as well as the tools and artefacts with which we populate the learning space. (Goodyear, 2004, p. 344) As Goodyear and Alexander both point out, the utility of a pattern language is not in the individual patterns themselves, but in the links and relationships between the patterns. An individual pattern is difficult to evaluate on its own. It must be seen in context of the patterns that support and surround it (Alexander et al., 1977). Patterns contain sections that link them to the patterns that sit at higher levels of abstraction in the pattern language and the sections that are smaller elements that sit below. Each pattern contains a specific problem formed in the context of a problem question, which is solved by the solution (Figure 2-1). Each problem must be examined in detail, trying to capture a generic and recurrent problem/solution set through the lens of pedagogical theory, and at the same time the language must be structured so that it encompasses larger and smaller patterns and the complex relationships between them. Writing a pattern language is done on two levels – looking at the detail of the pattern itself and its relationship to those that surround it – a bottom-up and top-down approach at the same time (Alexander et al., 1977; Goodyear, 2004). 

Figure 2-1 Alexander’s pattern structure (Alexander et al., 1977). 

A picture (showing an archetypal example of the pattern) An introductory paragraph setting the context for the pattern (explaining how it helps to complete some larger patterns) 
 (to mark the beginning of the problem) 

A headline, in bold type, to give the essence of the problem in one or two sentences The body of the problem 
The solution, in bold type. This is the heart of the pattern – the field of physical and social 

relationships which are required to solve the stated problem in the stated context. 
Always stated as an instruction, so that you know what to do to build the pattern. A diagrammatic representation of the solution 

 (to show the main body of the pattern is finished) A paragraph tying the pattern to the smaller patterns which are needed to complete and embellish it. 
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This research study will examine the first of these levels: embedding pedagogy into the pattern itself. The writing of an entire pattern language and linkages between the patterns will be beyond the scope of this research. The problem with the classic Alexandrian pattern structure (Figure 2-1) is that when attempting to map pedagogical theories into an Alexandrian pattern, the focus moves away from design onto pedagogy. The pattern becomes an entirely pedagogical one. If the focus is maintained entirely on design there remains little scope within the pattern structure for including pedagogy. It becomes an either/or proposition. Although Alexander’s pattern structure is not necessarily the immediate cause of this, introducing pedagogy into the pattern adds an additional layer of complexity when creating the pattern document. One solution to this is to modify Alexander’s pattern structure. This will be addressed in Chapter Four where Alexander’s pattern structure is adapted to include a pedagogical framework (Goodyear, 2005). Design patterns can augment e-learning courseware design by: 
• Providing the designer/teacher with a set of e-learning courseware design ideas 
• Creating a structure so that it is easy to understand the relation between each pattern 
• Providing a clear articulation between the design problem and solution by providing an underlying principle that bridges research-based evidence with the designer’s experiential knowledge of design 
• Encoding the designer’s experiential knowledge in a way that integrates with the iterative design process over the entire production process (Goodyear, 2004) 

Some problems with e-learning patterns are that, unlike architectural patterns, it is difficult to locate them. One attempt to create a resource for e-learning practitioners is the Design 

Principles Database (Kali & Linn, 2011), which is an integrated database of design patterns and principles. There are a number of papers available but at the time of writing only one published refereed book (Goodyear & Retalis, 2010). Another problem is validation. There are few empirical studies in e-learning design patterns and very few published results (Garzotto & Retalis, 2007). Technology-Enhanced Learning (Goodyear & Retalis, 2010) contains a number of papers on e-learning patterns, but only two contain pattern evaluation.  
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Figure 2-2 Conceptualising the problem space of educational design (Goodyear, 2005, p. 85). When considering a pattern language for e-learning there are higher level pedagogical issues to manage as well. Goodyear (2005) describes these as the ‘pedagogical framework’ (Figure 2-2) that defines the educational problem space. He conceptualises the educational problem space as having two layers of tasks - the pedagogical framework and the educational setting. These interact with each other to form the organisational space that informs the learning outcomes. The pedagogical framework Goodyear sees as: 
• pedagogical philosophy (a set of beliefs on how we think people learn, what knowledge consists of, how we think people should be treated, etc.) 
• high level pedagogy (broad approaches such as problem based learning, cognitive apprenticeship, collaborative knowledge building) 
• pedagogical strategy (directly related to action, e.g. the use of an online debate) and  
• pedagogical tactics (the detailed methods we use to set tasks for students, encourage their participation, offer guidance and feedback, etc.)(Goodyear, 2004) The importance of an online team having the same pedagogical philosophy cannot be understated. If members of a team approach the creation of an educational e-learning course with deep philosophical differences, this ‘can lead to fatal divergence in the day to day operational work’ (Goodyear, 2005, p. 84). From this flows the high level pedagogy, the approach taken when designing a particular approach, for example, ‘problem based learning’ and from these the strategy and tactics flow. For a pattern language used for teaching and learning to maintain consistency and cohesion, it is important that it contain a pedagogical philosophy. This philosophy guides the pedagogical techniques used within the pattern language and aids the pattern writers in 
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refining the scope of the entire language. It helps the writers to clarify the approaches they can use in defining individual pattern solutions. It does not matter which particular learning theory is used, but it is necessary for a pattern language for e-learning courseware to contain a pedagogical philosophy. This philosophy guides the form and structure of the pattern language, and informs the types of pedagogical practices and activities that can be encapsulated within the pattern solutions. By allowing the designers’ insights into the pedagogy required when enacting the pattern, this in turn would influence the design process to include pedagogy. In turn, if educators were also to understand how the resulting courseware was intended to be used, and what teaching strategies were envisaged by the designers, the courseware could be put into use in the way that it was intended. This research creates a method that allows a pedagogical philosophy to be embedded into design patterns. The pedagogical philosophy uses both experiential learning and constructivist learning theories as a basis. It takes as its foundation Kolb’s learning cycle, and adds a social dimension to it by incorporating constructivist theories on knowledge creation and social learning (see 2.04 Theories of Learning). The patterns have been created looking through the lens of constructivist and experiential learning. This will inform the high level pedagogy of each learning solution and the strategic and pedagogical tactics will be created in accordance with these learning and teaching theories. This will be outlined in Chapter Four: A Method for Creating a Design for Pedagogy Pattern. Pedagogical patterns certainly exist that contain a pedagogical philosophy (Goodyear, 2005), and indeed Garzotto and Retalis (2007) have proposed a taxonomic approach in the development of design patterns for pedagogy, in which an entire pattern language may be made up of patterns that address: 
• human actors 
• the didactics of subject matters 
• pedagogical strategies 
• learning objects  
• learning tools While this taxonomy takes a pedagogical approach to the overall pattern language, specific pedagogical theories and teaching strategies are not embedded into each individual pattern. Without an overall pedagogical philosophy unifying the tactics, strategies and higher-level pedagogies, as well as informing each pattern, the results could be inconsistent. 
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There are further considerations that need to be taken into account when creating patterns that embed pedagogy within them – design for pedagogy patterns for e-learning. Patterns also need to be well-written. 
2.03.01 The Well-Written Pattern A pattern will not be usable by the target audience if it is not written well. There are general principles that can be followed by pattern writers to create patterns that are accessible and easy to use. If these principles are put into practice, the task of the pattern writer can be facilitated, and the users of the pattern will find them easy to put into practice. Design patterns and pattern languages have been used successfully in the domain of software development (Larman, 2002; Pree, 1995). Although software development patterns address a different domain to those that would be integrated into e-learning courseware, lessons learned from their use could be used to help create a well-written design for pedagogy pattern for e-learning. This section examines research literature from the domain of software development patterns and draws from it the principles or properties of the well-written pattern. One of the problems with pattern writing is that it is a complex activity. Some of the characteristics that make pattern writing more complex than other types of writing are: 

• Needing to fulfil a specification (each pattern requires a specific structure and addresses a specific design problem within a domain) 
• Multiple stakeholders (users of the pattern) 
• Multiple possible outcomes (each pattern is enacted by each user in a different way) (Alexander et al., 1977) Pattern writing has become the subject of a pattern language - A Pattern Language for Pattern 

Writing (Meszaros & Doble, 1997). This pattern language deals with issues such as using ‘skippable sections’, ‘problem/solution summary’, ‘running examples’ (i.e. case studies), ‘relationship to other patterns’, ‘evocative pattern names’ and so on (Meszaros & Doble, 1997, p. 527). That a pattern language has been written for pattern writing acknowledges the complexity of the task. Although pattern languages have been posited as a solution methodology to a class of design problems, there are also problems with their use. One is in how the patterns are written, and the level of expertise at which they are aimed. Novice users may find expert patterns inaccessible. Expert patterns assume a level of knowledge and use domain-specific terminology which requires further explanation if used by novices. In one study of a class using information technology patterns, two groups of students were given two sets of patterns addressing the same problem. One group was given a pattern 
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written using descriptive rules that described what the patterns did, while another group was given a pattern written using constructive rules that described how the pattern should be used. Students given the constructive rules created significantly more correct results, 18 out of 20 when compared to 12 out of 20 for those using the descriptive rules (Clancy & Linn, 1999; Shackelford & Badre, 1993). Studies taken from pattern use in software development have revealed that using narrative case studies can make patterns easier to use. Case studies allow users to understand the context of the pattern, and how it can be enacted within that context. In one study, a case-based pedagogical approach was tested in ten high school Pascal programming courses (Clancy & Linn, 1999). A case study is a fully worked out solution to a programming problem with narrative explanation of the development process along with study questions designed to help students consider alternative approaches, similarities and differences between code segments and multiple representations of programming concepts. All classes were given an introductory case study. Then, classes were randomly assigned to one of three groups: working with the case study alone, solving the problem first then working with the case study, solving the problem first then being given a solution programme to study. The students were then tested to assess their understanding of programming, without relying on anything contained in the narrative. The resulting scores showed that students who used the complete narrative significantly outperformed those who did not. The use of narrative case studies appeared to help the students distinguish between the design patterns and to understand how to use them (Clancy & Linn, 1999). If a fully worked narrative case study is included within the pattern document, this should help the users understand the context of the pattern’s use. Pattern languages exist that outline the software development process, which make object-orientated programming and software design less complicated (Shalloway & Trott, 2005). The design patterns in these pattern languages differ from case-based patterns, as fully worked out narrative examples are not provided. Also, they could not be said to be written in a constructive way, as the patterns do not outline a set of rules describing how the pattern should be used. The goal of these patterns is to provide related code snippets that the programmers then adapt and use directly in their own computer programs. These patterns take the same basic approach as Alexander, working from larger methods and functions and then drilling down to smaller object-orientated code snippets that programmers can use (Shalloway & Trott, 2005). In this approach, the structure and relationships between the patterns are tightly integrated. The modular structure of pattern languages lends itself to object-orientated programming, as pattern languages themselves are object-orientated. Shalloway and Trott (2005) have outlined a methodology for creating a 
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pattern language for object-oriented programming, however, the structure and methodology of creating a pattern language for object-oriented computer programming does not necessarily map to the needs and methodologies of e-learning courseware design. In a broad sense the top-down, bottom-up approach is generalisable to all pattern languages, but the specific methods to do this for programming languages are not. The intended audience for these patterns is software developers, writing code in the Java, C++ or C# programming languages. These design patterns are not intended for website or flash-based interaction design (Shalloway & Trott, 2005, p. 233). Although such literature is useful in helping the writer to ‘think in patterns’ (Shalloway & Trott, 2005, p. 233) and defining the relationship between interconnecting patterns, its methodology is closely tied to programming, and does not generalise to the domain of e-learning. However, the tight integration and relationships between the patterns used in this approach are worthy of note. How to extract a design pattern from prior solutions can also add to the complexity of the pattern writing task. Some examples in literature on pattern languages for computer-based interaction place the emphasis on a customer-centred design approach using focus groups and usability testing to aid the pattern writing process (Van Duyne et al., 2003). This is a common and important process in software specification and development, and the authors suggest that the design patterns are a ‘powerful conceptual framework for building compelling, effective and easy-to-use Web sites’ (Van Duyne et al., 2003, p. 19). Using the customer-centred approach for pattern writing, a series of focus groups are formed to help in the pattern definition process. Users are asked to help define the pattern problems that need to be addressed by the pattern language, and then suggest possible solutions to these problems. Once the focus group research has been completed, the research is handed over to the pattern writers who then write the pattern. The method taken by writers to accomplish the pattern writing is not outlined. A user-centred approach is also taken by Schümmer and Lukosch (2007) in their patterns for computer-based interaction. Once the pattern problem is defined in this approach, it is given to a pattern writer who completes the pattern. The process of design pattern writing is not outlined, nor is a defined method presented. In summary, incorporating these principles into the writing of a pedagogical pattern for e-learning could be achieved by: 
• Using constructive rules (Shackelford & Badre, 1993) 
• Using a narrative case study (Clancy & Linn, 1999)  
• Making some sections skippable (Meszaros & Doble, 1997) 
• Creating a structure that includes tight relationship to other patterns, (Shalloway & Trott, 2005) 
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• Embedding an overriding pedagogical philosophy as a guiding principle (Goodyear, 2005) According to the above research, using these principles would result in a pattern language that is usable and cohesive in its overall pedagogical approach. There appears to be no method in the current literature for pattern writers to follow to achieve the writing of the pattern, nor how to embed pedagogical theories into the pattern. Nor has there been any reported evaluation of the design patterns to determine if their use facilitates the design process for e-learning courseware. This research gap is significant and will be addressed by this research. In the next sections, two learning theories will be examined. These theories appear to be the most relevant to e-learning design, and will be used to form the pedagogical philosophy of the design pattern language that will be developed in this research. 
2.04 Theories of Learning E-learning courseware should not only be examined in terms of a teaching and learning resource, but also in terms of teaching strategies, how the materials are to be used within the learning context. Instructional strategies need therefore to be informed not only by theories of learning, but also the pedagogies that apply to those theories and how they impact upon instructional design and practice (Adams et al., 1996). Pedagogic theories loosely fall into two approaches: 

• A psychological approach that looks at the internal mental processes and how these change as a student learns 
• A social and contextual approach that investigates how learning is made possible through other people and the student’s connection with the learning materials as well as the world outside (Adams et al., 1996) Two learning theories will now be discussed in order to reveal the approach each takes to interaction, ‘real world’ problem solving and how it is thought that learners learn, situated within the learning environment and including social interaction. These sections will reveal how each theory could inform the e-learning design process. It is possible to investigate how each learning theory informs and relates to design principles and these will be examined at the end of each section. Once the design principles that are informed by each learning theory are established, they can then be embedded into design for pedagogy patterns, which will be expanded upon further in Chapter Three: Approach and Methods. 
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2.05 Experiential Learning Experiential learning theory takes as its basic tenet that people learn from their experience. The theory draws primarily from the intellectual background of Jean Piaget, John Dewey, David Kolb and Kurt Lewin (Dewey, 1938; Kolb, 1984; Lewin, 1951; Piaget, 1951, 1970a, 1970b, 1978). A reaction against behaviourism, experiential learning theory offers the foundation of an approach to education and learning as a lifelong process and is based in the intellectual traditions of social psychology, philosophy and cognitive psychology. The experiential learning model links the basic competencies of job demands to their corresponding educational objectives, emphasising the critical linkages between the classroom and the ‘real world’ with experiential learning methods (Kolb, 1984, p. 4). As John Dewey put it ‘there is an intimate and necessary relation between the processes of actual experience and education’ (Dewey, 1938, pp. 19-20). Experiential learning theory examines and strengthens the linkages between education, work and personal development (Kolb, 1984, p. 4). Based on the work of Dewey, Lewin and Piaget, Kolb’s experiential learning theory takes a different philosophical view to that of more traditional educational and behaviourist approaches. Traditional approaches state that there are mental atoms, or simple ideas that are immutable – they are constant fixed elements of thought. Experiential learning theory assumes that learning is a ‘process whereby knowledge is created through the transformation of experience’ (Kolb, 1984, p. 38). Ideas are constantly formed and re-formed. The emphasis is in the process of learning, not necessarily the memorising of a body of knowledge. Experience is always modifying thoughts, and that is why no two thoughts are ever the same – experience always intervenes. Learning is, by its very nature, a ‘tension and conflict filled process’ (Kolb, 1984, p. 30). Kolb believes that effective learners require four different kinds of abilities; concrete experience, 

reflective observation, abstract conceptualisation and active experimentation (Figure 2-3). He defines concrete experience as the learners’ ability to involve themselves fully and openly in new experiences. Reflective observation is the ability of learners to reflect on their own experiences from many perspectives. The ability to integrate these observations into logically sound theories Kolb calls abstract conceptualisation. Learners have to be able to use these theories to solve problems and make decisions – this Kolb calls active experimentation. 
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Figure 2-3 Kolb's diagram of structural dimensions underlying the process of experiential learning and the 

resulting basic knowledge form (Kolb, 1984, p. 42). 

One aspect of learning that Kolb admits is under explored in research is the interaction between learners and their environment. He states that ‘learning involves transactions between the person and the environment’ (Kolb, 1984, p. 34). However, its implications have been largely ignored in research, which instead focuses on a person-centred psychological view of learning. The wider world environment, according to Kolb, is seen to shape behaviour but his contemporary researchers disregarded how behaviour shapes the environment (Kolb, 1984, p. 34). This person-centred view also decontextualises learning – experiential learning laboratory situations bore so little resemblance to real learning conditions that the results could not be extended to the subjects in their natural environment (Kolb, 1984). In experiential learning theory, the relationship between learner and the environment, according to Kolb, is symbolised in the dual meaning of the word experience. One meaning is subjective and personal, as in ‘I have experienced great joy’ - the other is objective, as in ‘She has 20 years’ experience in her job’. These two meanings interact in complex ways – every experience is subjective and at the same time objective (Kolb, 1984). The word interaction, according to Dewey, assigns equal rights to both objective and subjective meanings of experience (Dewey, 1938). Therefore, a learning experience cannot be divorced from its environment – the layers of meaning are intertwined. Kolb furthers this argument by stating that there are two distinct modes of grasping experience – comprehension and apprehension. Apprehension is the environment’s input into a person’s sense of situatedness – the feel of a chair on a person’s back, the blue glow of a 
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desk lamp, the colour of the room. The colours, textures and sounds of a person’s environment are apprehended – this is how our bodies perceive reality, through sight, hearing, sound, taste and touch. It is effortless – apprehended with: no need for rational enquiry or analytical confirmation… In this sense, concepts and the associated mode of knowing called comprehension seem secondary and somewhat arbitrary ways of knowing. Through comprehension we introduce order into what would otherwise be a seamless, unpredictable flow of apprehended sensations, but at the price of shaping (distorting) and forever changing that flow. (Kolb, 1984, p. 43) Comprehension of experience can be communicated in a way that transcends apprehension, which disappears as soon as you change your situation, for example, leaving the room with the chair and lamp, the former is replaced by new apprehensions. The comprehension of the experience allows you to transmit that knowledge in the form of a model of that situation, to others (Kolb, 1984). And it is here that understanding of the importance of the situatedness or the environment that encapsulates the learning begins. The comprehension of learning materials is the way that the student orders that which he or she has apprehended. And for that, environment is key. A ‘trying out’ or experience-based approach is at the core of Kolb’s experiential learning theory, and if encapsulated in a collaborative learning space provides the ‘real world’ context outlined in social constructivist theory. The ‘what-if’ ability available in e-learning is the difference between e-learning and classroom-based learning and, according to both experiential and constructivist learning theories, affords additional opportunities in the consolidation of knowledge. E-learning provides the opportunity to cater for learners who transform their knowledge via 
intention (the more reflective type of learner) and for those who transform via extension, (those who jump into a learning activity and are able to cope with mistakes). Those who transform their learning via intention need time to contemplate the theories and information given, to be certain of their thinking before they commence a learning activity. Because much of e-learning is not as subject to time constraints as classroom-based learning, these learners are able to spend the time they need to assimilate the knowledge enough to be confident when undertaking a learning activity. Similarly those who transform via extension – the type of learner who likes to ‘jump in’ to a learning activity can do so as the interactive nature of e-learning allows them to skip ahead to engage in the interactive activity before returning additional materials as needed. 
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2.05.01 Design Principles from Experiential Learning Theory Experiential Learning theory has at its core the ideas that learners develop through ‘hands on’ exercises and using ‘real world experience’. Drawing from Kolb’s learning cycle and ideas outlined in his book (Kolb, 1984), it is possible to extract design principles from his theories. Interaction design principles arising out of experiential learning theory that can be applied to e-learning are described in Table 2-1. 
Table 2-1 Experiential learning principles linked with design 

Experiential Learning Principle Design Principle 

Create interactive learning exercises that 
incorporate all four different kinds of abilities. 

Provide materials that form concrete experience 
(e.g. correct examples or demonstrations), 
encourage reflection, allow students to form new 
theories and test those theories using ‘hands on’ 
exercises (Kolb, 1984). 

Use visual cues to allow apprehension. Use visual cues within the courseware to allow 
apprehension. Rich images with relevant objects 
placed in an environment add this extra layer of 
meaning (Kolb, 1984).  

Create exercises where learners can ‘try out’ their 
new knowledge. 

Use highly interactive ‘hands on’ exercises, such as 
simulations, ‘click and learn’, or ‘cause and effect’ 
interactives. 

Cater for both reflective users and those who like to 
jump straight in to the exercises. 

Allow ease of switching (e.g., through navigation) 
between learning exercises. 

2.06 Constructivism and Social Constructivism Taking an epistemological perspective, constructivism is concerned with how we know and how we develop meaning. Constructivist theory states that learning is an active process where the learner makes links through the materials and prior knowledge (Vygotsky, 1978). It can be summarised simply by the statements ‘knowledge is constructed in the mind of the learner’ (Bodner, 1986, p. 873), and that ‘coming to know is an adaptive process that organises an individual’s “experiential world”’ (Hendry, 1996, p. 19). It has been suggested that the terms ‘weak’ constructivism be applied to the first statement and the term ‘radical’ constructivism if both hypotheses are employed. Radical constructivism is different to solipsism in that interactions with the world are necessary for new knowledge construction (Hendry, 1996, p. 20). This process has to be internal to the learner, by integrating knowledge into pre-existing schemes (assimilation) or by changing the existing schemes to fit the new environment (accommodation). In order to be effective, a task must be included in an ‘actual context’ using ‘real world’ examples and a collaborative context. This allows learners to 
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understand the motivation and the final goal of the task, and also to incorporate other learner’s opinions. The work of constructivist theorists, primarily Piaget and Vygotsky (Piaget, 1999; Vygotsky, 1978), outlined the two main constructivist learning models, those of individual and social constructivism. Piaget was an epistemologist who studied thought in children to answer the question of how knowledge is acquired. He differentiated between physical, logico-mathematical and social knowledge. Physical knowledge is embodied in the fact that a glass breaks when it is dropped. Logico-mathematical knowledge is made up of the relationships between things, such as comparing how a squash ball and a tennis ball bounces. Social knowledge, is based on social conventions, for example, tennis classes take place on a ‘Saturday’ (Bodner, 1986). Piaget also distinguished between cognitive functions and cognitive 

structures. Cognitive functions such as organisation and adaptation remain constant throughout development whereas cognitive structures change markedly with increasing age and experience (Bodner, 1986; Piaget, 1999). Social constructivism states that learners acquire knowledge through collaboration where meaning is seen through multiple perspectives (Young & Collin, 2004). Knowledge can exist in people’s minds as an objective entity which is defined through social interaction (Hendry, 1996, p. 20). The ideas of social constructivism came from Mannheim, and were developed in the works of Berger and Luckmann’s (1966) The Social Construction of Reality and in Lincoln and Guba’s (1985) Naturalistic Enquiry (Creswell, 2009, p. 8). Social constructivism posits that people hold assumptions about the world in which they live and seek understanding of that world. The meanings developed by people are fundamentally subjective – and those meaning are variable, depending on the sum of their experiences and worldview. These meanings lead to a complexity of views of and about the world. Learning, according to the social constructivist approach, occurs not only with the student’s interaction with the learning materials, but also with the teacher and with the student’s peers, the community of scholars and like-minded students. Social constructivism maintains that knowledge and social interaction go together (Dalgarno, 2002; Young & Collin, 2004). Learners construct their knowledge from these interactions. Fellow students take on a number of roles, they are not only authors and presenters, but also peers, reviewers and active listeners (Derntl & Motschnig-Pitrik, 2004). Learning through guided discovery promotes active reflection in both student and teacher. In distance education these interactions between student and teacher and fellow students are limited, to the detriment of learning (Fabri & Gerhard, 2000). 
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Constructivism has grown in prominence over the past 30 years and is seen as the latest development in cognitivism. It differs from logical positivism in that it states that the world cannot be known directly – it can only be known through the construction imposed on it by an individual’s mind. How we develop meaning, according to constructivism, is internal and individual (Young & Collin, 2004). The information transmission approach to learning has had a large impact on information technology and how it has developed. This is a form of constructivism that views learning from an information perspective – it states that learning arises out of how data is coded and transformed by people attempting to make sense of their world and their experience of it (Dillon, 2004). The information transmission approach refers to what Kolb calls comprehension as categorisation, and defines the difference between perceptual categorisation and conceptual categorisation. On their own, the coding of perceptual categorisations gives only a fragmentary classification of immediately available sensory inputs. Conceptual categorisation is the coding of sensory data through non-local stimuli coming from memory and experience (Dillon, 2004). Perceptual coding of sensory data invokes prior knowledge. This means that perception categorisation is never wholly free from context, and the prior life experience of the perceiver. Examining the constructivist approach raises an important question: if meaning is constructed in the mind of an individual, how do groups of people appear to share knowledge? The key to answering this question is that knowledge must ‘fit’ reality. Knowledge construction is a process in which knowledge is built and continually tested against the environment. Individuals cannot construct just any knowledge. Knowledge therefore must fit a series of constraints that our physical environment provides – concepts, theories, ideas and models are constantly being checked against reality as a result of our experience of the world (Bodner, 1986, p. 875). This is one of the reasons why communication with peers is so important in e-learning, students should be given the opportunity to test newly formed theories with their cohort, to legitimise the learning. Pattern design solutions incorporating the social constructivist approach would accommodate knowledge sharing and legitimisation. Social constructivists claim that it is not enough to point the students in the direction of readings, interactives or activities. They need mentoring by lecturers or teachers; they need to be able to socialise and interact with their fellow students; they need to be embedded in a learning environment. Students construct their knowledge through their interrelations with the world, of which teachers are a part. This is why constructivism differs from the objectivist 
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view of learning – knowledge cannot be transmitted by an instructor, it must be constructed in the mind of the learner (Hendry, 1996, p. 24). Each person has an individual representation of knowledge and learning occurs when a gap occurs in the learner’s knowledge or an inconsistency arises between the learner’s knowledge representation and experience (Dalgarno, 2002). This inconsistency perturbs the learner. Existing theories become unsustainable when experience of the world creates this inconsistency, and new knowledge must be formed to explain the phenomena. This new knowledge must be qualitatively different to the previous knowledge. Acquiring this new sustainable knowledge requires mental effort and time, but is also satisfying and pleasurable. From birth we ‘discover rapidly the unique satisfaction of creating new knowledge or solutions, either separately or socially in interaction with others in their identical process of inquiry’ (Hendry, 1996, p. 23). Learners serve a cognitive apprenticeship, which should be managed by employing six teaching methods; modelling, coaching, scaffolding, articulation, reflection and exploration. Modelling, coaching and scaffolding lead to the acquisition of cognitive and metacognitive skills through learners observing, then being supported and coached as they put their new skills into practice. Articulation and reflection allows students to think about problem solving and finally, exploration leads to learner autonomy and problem formulation (Chee, 2004).  
2.06.01 Design Principles from Constructivism Based on these constructivist concepts of learning and interaction between the learner and the learning context, a number of general interaction design principles have been identified when applying constructivist approaches to e-learning design and are described in Table 2-2. 
Pedagogical interactions via synchronous and asynchronous communications, as proposed in Table 2-2, raise different issues for users. Synchronous interactions cause problems with scheduling, finding a common time when participants are available, and also take considerably more time than anticipated in initial meetings. However, studies show ‘students also indicated that they appreciated the ability to engage in social and relationship building discourse during the synchronous collaborative sessions’ (Bower, 2007, p. 143). This social interaction is important for additional learning opportunities afforded by social constructivist theory. The synchronous approach also appeared advantageous to the teacher, allowing the process of students’ concept formation to be revealed (by inspecting the text chat or session recordings), not just their final product (Bower, 2007). 
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Table 2-2 Linking design tools and techniques with constructivist principles 

Constructivist Pedagogical Principles Design Principles 

Choose materials that allow interactions with 
‘real world’ examples. 

Use ‘real world’ environments such as virtual 
laboratories, simulations using real data and 
live data feeds. Use examples using actual 
people and their experiences that students can 
relate to.  

Assign tasks that involve joint construction and 
social verification of knowledge via 
collaboration. Provide scaffolding for correct 
extraction of principles (Linn, Davis, & Eylon, 
2004). 

Design for collaboration and ease of access to 
collaborative tools, both on menus and through 
links within the content. Create synchronous, 
asynchronous, public and private modes of 
communication. Allow access to social media.  

Allow a community of scholars to organise. 
Allow for social interaction and community 
building as well as on-topic communication.  

Use tools such as bulletin boards, chat, wikis, 
video conferencing and social media. 

Create learning through guided discovery.  Create highly interactive exercises using staged 
delivery of content (e.g. levels). Allow progress 
once learning objectives or sequencing is 
completed. Provide scaffolding with contextual 
help, links to FAQs and tutorial assistance.  

Facilitate as much tutor to student contact as is 
practical to allow mentoring, scaffolding and 
coaching.  

Allow student-tutor contact via a public facing 
tool (such as a forum or wiki) or privately via 
messaging, Skype (video chat), or e-mail. Create 
contextual navigation to online student-tutor 
communication. 

The asynchronous nature of Wikis offers the potential to support the development of more reflective and critical thinking. Wikis enable students to add posts in their own time and reflect on the posts made by others. Disadvantages became evident when concepts raised by earlier posting students were the same that later posting students wished also to raise (Bower, 2007). This asynchronous approach lends itself to the reflective approach outlined in experiential learning theory. When used in conjunction, constructivism and experiential learning theories form a valuable partnership that offers a balance between descriptive and normative theories of learning. Experiential learning describes what Kolb believes happens when a student learns something, whereas the cycle outlined in Chee’s work (2004), based on constructivist theories, describes what should happen when an instructor teaches. When used in conjunction with a pattern language to inform design, the resultant e-learning courseware will encapsulate and integrate the learning theories and will result in an improved e-learning design process.  
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Embedding pedagogical principles in the design of e-learning courseware would facilitate and validate the design decisions made by the designers. Any learning theory can motivate the structure and content of e-learning design, but must be done in a way that eases the complexity of the design decision making. If these theories are firmly placed within the design process by embedding them within design patterns, the design process can be assisted. Similarly, if a methodology for doing so is standardised and tested, any resultant pattern language can be extensible.                    
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Chapter 3:  

Chapter Three | Approach and Methods 

3.01 Introduction This chapter outlines the epistemological assumptions, knowledge claims, strategy of enquiry and methods of data collection and analysis undertaken in this research. This research embeds the theories of constructivism and experiential learning into design patterns for the field of e-learning. These two learning theories form the pedagogical philosophy of the design patterns and guide the philosophy of this research. The research approaches and the methods of analysis undertaken are principally informed by the book Research Design, Qualitative, Quantitative and Mixed Methods Approaches (Creswell, 2009). This book was particularly suitable for this research in its treatment of qualitative research processes, as it takes a constructivist approach to research design when using observations of behaviour. In establishing a participatory worldview, the research approach in this thesis involves observations of participants’ behaviour and open-ended questioning (Creswell, 2009, p. 16). 
3.02 Research Design The research involves six stages. This section will describe the research stages in detail. How the research questions map to the activities undertaken during the research is outlined in Table 3-1.          
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Table 3-1 Matrix of research activities mapped to research questions 

Research 
Question 
 

R1 Are pedagogically 
- based design 
patterns useful for 
creating e-learning 
courseware? 

R2 What is the 
methodology for 
embedding a 
pedagogical 
framework 
incorporating 
constructivist and 
experiential learning 
theories into 
e-learning design 
patterns? 

R3 Does the method 
improve the 
pedagogical quality 
of design patterns? 

R4 Do pedagogically-
based design patterns 
assist e-learning 
designers to be more 
aware of pedagogical 
issues when creating 
e-learning 
courseware? 

Preparation / 
Formulation 

The three sub-
questions will 
combine to answer 
this question. 

Development of 
method to embed 
pedagogy into 
patterns (Stage 1) 
Creation of tool to 
assist pattern 
writers to achieve 
method, the 
‘pattern pack’, 
(Stage 2) 
Creation of design 
patterns to include 
pedagogy (Stage 3) 

Determine best 
design for pedagogy 
pattern (Stage 4) 
Identification of 
standard design 
pattern and 
comparative analysis 
with best design for 
pedagogy pattern 
from Stage 3 (Stage 
4) 

Creation of wireframe 
drawings, user 
interface sketches or 
information 
architecture based on 
generic and 
pedagogically-based 
patterns (Stage 5) 

Observation / 
Data 
collection 

 Use of ‘pattern pack’ 
with a set of 8 
pattern writers 
(Stage 3) 
Data collected: 8 
design for pedagogy 
patterns for an 
e-learning forum 
(Stage 3) 

 Data collected: 
Videotape recordings 
of ‘think aloud’  
Wireframe drawings, 
user interface 
sketches or IA of an 
online forum (Stage 5) 
Structured interviews 
after each design 
session (Stage 5) 

Tools and 
evaluation 

 Ranking of patterns 
using evaluation 
instrument to 
determine best 
design for pedagogy 
pattern (Stage 4) 

Textual structural 
comparison of best 
design for pedagogy 
pattern and standard 
design pattern (Stage 
4) 

Content analysis and 
qualitative studies 
(Stage 6) 

Analysis Analysis of all results  Analysis of 
effectiveness 
pattern making 
method (Stage 4) 

Analysis of 
pedagogical quality 
of design for 
pedagogy pattern 
(Stage 4)  

Analysis of 
effectiveness of 
design assistance 
(Stage 6) 

The analysis of the research data maps onto three different axes of the diagram outlined in Figure 3-1. These three axes represent three different ways to interpret the concept of ‘useful’ design for pedagogy patterns. Axis one describes the usefulness of the pattern writing tool, which supports the creation of a design for pedagogy pattern. Axis two relates to the evaluation of the quality of the design for pedagogy patterns. Axis three considers the value of design for pedagogy patterns on the design process. 
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Figure 3-1 Different axes of evaluation illustrate the three research sub-questions. When the three axes of evaluation have been completed, the results can be triangulated to provide the answer to the principal research question. The principal research question is, ‘Are pedagogically-based design patterns useful for creating e-learning courseware?’ In order to answer this research question, this research project includes the following research objectives (RO): 

• (RO1) Formulate a method for creating a design for pedagogy pattern 
• (RO2) Develop a tool that embodies the method and use this tool with a set of design pattern writers to produce design for pedagogy patterns 
• (RO3) Compare the quality of the design for pedagogy patterns 
• (RO4) Compare the value of the best design for pedagogy pattern against a standard design pattern for the same e-learning courseware with a set of designers and educators on their design process Each of these research objectives refers to one of the research questions. The first sub-question (R2) relates to the methodology for embedding a pedagogical framework into design patterns for e-learning. This research question calls for textual research into: 
• The theory and practice of design patterns 
• Constructivist and experiential learning theories 
• Current and best practice in user interface, information architecture and content layout for e-learning 
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• Standard design pattern for structural comparisons 
• Examples of e-learning courseware Textual research will be used to create a method for writing design for pedagogy patterns, using grounded theory (Creswell, 2009) The method will be embedded into a tool, which will be used by a set of pattern writers to write design for pedagogy patterns. The creation of the method and the iterative design and evaluation of the value of the tool to pattern writers will make up Research Stages One through Three. The next sub-question (R3) considers the quality of design for pedagogy patterns compared to a standard design pattern. The design for pedagogy patterns will be assessed using expert evaluation. The highest ranked design for pedagogy pattern will be compared with a standard design pattern to determine the differences between them, with an emphasis on determining improved pedagogical quality. The final sub-question (R4) considers the value of design for pedagogy patterns to designers and educators. The assessment of their awareness of pedagogy during the design process will be evaluated using a within-subjects laboratory experiment. A set of designers and educators will be asked to create e-learning courseware using a design for pedagogy pattern and a standard pattern. Data collected during the experiment will include designers’ ‘think aloud’ and their wireframe drawings and sketches. Data collected after the experiment will consist of interviews, using structured open-ended questions followed by unstructured comments. Data for this stage will be collected during Research Stage Five and analysed in Research Stage Six. The impact on pedagogical thinking by the participants during the design exercise will be assessed using content analysis. The value of design for pedagogy patterns on the participants’ experience of the design process and of the quality of their design outcome will be based on the data collected. The six stages of this research and the research questions that they address are summarised in Figure 3-2. 

 
Figure 3-2 Summary of methods and research instruments relating to research questions. (Chatteur 2010) 
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Each stage of the research cannot proceed until the previous research stage has been completed. In this way, each stage builds upon and adds to the previous research stages in a sequence that forms the entire research project. 
3.02.01 Epistemological Assumptions and Modes of Enquiry The main perspectives on knowledge creation that inform this research are those of constructivism and social constructivism. Constructivism colours the research methodology and social constructivism is one of the two main pedagogical theories used to create the design for pedagogy patterns. The other pedagogical theory, experiential learning, shares the same philosophical roots as social constructivism, as it too evolved from the works of Piaget (Kolb, 1984, p. 15). Constructivism demands a qualitative approach to research methods, where the researcher interprets the results, often using open-ended questions where participants can share their views (Creswell, 2009, p. 8). Because of the large number of variables involved in the study of design and design processes, and the need to interpret the phenomenological data (e.g. the experience of the designers whilst using a design for pedagogy pattern), there is a need for a qualitative approach for most of this research project. The qualitative nature of this research project is also encapsulated in the need to use grounded theory in the textual research to develop the method for creating design for pedagogy patterns. In grounded theory, a researcher approaches their investigation without a preset opinion or notion in mind, rather lets the theory emerge from the data (Glaser & Strauss, 1967; Groat & Wang, 2002, p. 180). A feature of grounded theory is its use of an intensive, open-ended, and iterative process that simultaneously involves data collection, analysis and theory building (Groat & Wang, 2002, p. 181). A grounded approach requires a going back and forth between collecting data, analysis and theory building – the object of study is not necessarily apparent ‘on the first take’ (Groat & Wang, 2002, p. 182). The use of a grounded approach within a study that employs constructivism implies the use of constructivist grounded theory (Mills, Bonner, & Francis, 2006). Constructivist grounded theory has been called ‘ontologically relativist and epistemologically subjectivist’ where ‘data do not provide a window on reality. Rather, the “discovered” reality arises from the interactive process and its temporal, cultural, and structural contexts’ (Charmaz, 2000, p. 524 in Mills et al., 2006, p. 6). The constructivist grounded approach in this research was used to identify the ‘core category’ or ‘gut sense’ (Mills et al., 2006, p. 6) about the appropriate method for writing design for pedagogy patterns and to iteratively develop the topic (or pattern problem statement) of the design for pedagogy pattern. Constructivism is not the only worldview used in this research. A postpositivist worldview takes the approach that data can be categorised and measured. However, postpositivism is 
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not usually applied to qualitative data; it is more commonly applied to a quantitative dataset (Creswell, 2009, pp. 6-7). This research uses a more pragmatic approach. By using a sequential mixed methods approach (Creswell, 2009, p. 211), the research design can employ two different epistemologies. The results from both the quantitative and qualitative methods can then be used to confirm the validity of each. Mixed methods research employs the practices of both quantitative and qualitative research strategies in a single study. The strengths of mixed methods research is that data collected in the different forms reinforces the strengths of each method and allows the researchers to gain greater insights from the combination of both qualitative and quantitative research than by either form alone (Creswell, 2009, p. 203). By using a mixed methods approach, it is possible to use the strengths of the methods and research approaches of both a constructivist and postpositivist worldview in the one field of study. This mixed methods approach will take place at Research Stage Four, the analysis of the quality of the design for pedagogy patterns. The pattern evaluation instrument collected both quantitative and qualitative data using a concurrent embedded strategy (Figure 3-3), with the emphasis being on the quantitative data. 

 
Figure 3-3 Concurrent embedded strategy used in the evaluation instrument (after Creswell, 2009, p. 209). The quantitative data collected allows the patterns to be ranked so that the best design for pedagogy pattern could be used in the next research stage. The qualitative data in the form of additional comments were used to reinforce the findings from the quantitative data. The two sources of data allowed the integration of the information and the comparison of one set of data with the other (Creswell, 2009, p. 214). In this way it was possible to determine not only the quality of the design for pedagogy pattern but also how successfully the pedagogical framework was embedded in the patterns. The highest ranked design for pedagogy pattern was also subjected to a textual comparative analysis with a published standard design pattern for a forum. This highlighted the differences in the patterns and identified areas where pedagogy was embedded in the pattern. The two analyses in conjunction with the methodology developed during this 
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research answer R3. The choice of the standard design pattern will be discussed later in this chapter. 

 
Figure 3-4 Qualitative research methods, Stage 6. (after Creswell, 2009, p. 185) Data collected for R4 is qualitative in nature and was obtained concurrently. That is, the ‘think aloud’ data for the content analysis was collected at the same time as the interview data for the subsequent qualitative analysis. Concurrent data collection reduced the amount of time required in the field whilst collecting all of the relevant data for the within-subjects laboratory experiment. The process of data collection, processing and analysis followed the steps shown in Figure 3-4, which illustrates that the emphasis on procedures, types of data and methods of data collection and analysis in the laboratory experiment was on qualitative data, and describes the research process that was undertaken in Research Stage Six. Subjectivity is embodied in the main research question. The usefulness of a design for pedagogy pattern will vary depending on the designer. Individuals with various levels of design experience may enact the design for pedagogy patterns in a different manner. In examining the ways that designers of varying levels of experience use the design for pedagogy pattern, it will be possible to determine the usefulness of the pattern. This brings into play the worldview of the person or persons performing the evaluation. The data 
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analysis for Research Stage Six requires the interpretation of the spoken word, using two methods of interpretation: 
• Content analysis 
• Interpretive qualitative analysis Content analysis allows us to measure differences in thinking when designers use the two different patterns, by asking them to ‘think aloud’ as they design. Concurrent ‘think aloud’ is a subjective, experiential description of the design process in which people construct an account of their experiences  (Creswell, 2009; Krippendorf, 1980) . This research assumes that some internal thoughts of designers undertaking a design process can be captured if they are asked to vocalise or ‘think aloud’ as they design. A ‘think aloud’ exercise only captures the utterances that the designers decide to vocalise – they may forget to talk, a level of self-editing or censorship may take place, and some thoughts or decision making may occur too rapidly to be crystallised into speech. Any ‘think aloud’ captured on video can therefore only be said to be an indication of the internal thoughts of the participant (Krippendorf, 1980).  A study done by Cotton and Gresty (2006) appears to indicate that ‘think aloud’ does indeed capture the subject’s genuine thoughts ‘as opposed to simply telling us what they thought we wanted to hear’ (Cotton & Gresty, 2006, p. 51). The same study also indicates that some subjects find ‘think aloud’ easier than others, using the vocalisation as an opportunity to take the observer through a tour of the materials, providing both positive and negative feedback on the research materials provided. When using content analysis, utterances are classified and coded – organised and placed into categories. Because English is a language in which any one word may have different meanings depending on the context, this classification is subjective. The meanings derived from the words, and the category any one word may fall into is a subjective interpretation, based on the understanding and worldview of the person or persons doing the interpretation (Creswell, 2009, p. 176). The coding of spoken word data requires purposeful selection of participants (the coders), and requires individuals who have a similar experience, who can interpret meanings in a similar manner. This research assumes that a rigorous method for coding ‘think aloud’ data can be determined. Content analysis will be discussed in more detail later in this chapter and in Chapter Seven. 
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The analysis in Research Stage Six will also use an interpretive constructivist approach (Creswell, 2009, p. 176) in the qualitative analysis of the meanings of structured interviews of the designers performed after the ‘think aloud’ and from data collected during the within-subjects laboratory experiment. The researcher’s experience and view on design practice will necessarily colour the interpretation and reporting on the designer’s processes while creating the e-learning forum. The prior knowledge and worldview of the researcher also influences the findings from the analysis on how the participants derive value from the design for pedagogy patterns. It also informs the method of analysis using data visualisation. 
3.03 The Stages 

3.03.01 Stage One: Create Method Research Stage One consists of two parts. The first task was to complete a textual analysis in order to map Alexander’s (1977) pattern language structure to the e-learning domain. Then the use of frameworks in conjunction with design patterns was examined, and Goodyear’s pedagogical framework (2005) was investigated to determine how this could be enacted within the pattern language and in the intra-pattern structure. The structure of the pattern was adapted to include pedagogy. A preliminary method for writing a design for pedagogy pattern was created. The second part of Research Stage One tested this method in a pilot study to determine how to provide background information to the pattern writers. 
Part One: The Textual Research This phase of the research analysed texts from peer-reviewed books, websites, international educational and information technology (IT) journals, and academic papers. The search was conducted through the University of Sydney Library’s collection of online databases, and through an internet search of academic papers. In generating the method for creating design for pedagogy patterns there were a number of factors that needed to be considered. In Research Stage One, part one it was necessary to: 

• Examine the theory and practice of design patterns to establish how to incorporate pedagogy into design patterns, with a focus on creating a design for pedagogy pattern structure 
• Create and trial a preliminary method using the design for pedagogy structure 
• Use educational theories to drive the interaction design of e-learning courseware 
• Develop design principles for e-learning based on these educational theories The aim here was to produce a repeatable method that created patterns that incorporate pedagogy, not just the creation of a design pattern per se (Chatteur, Carvalho, & Dong, 2008). The textual research aimed to produce/curate a set of example implementations of e-learning 
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courseware that enacted pedagogy for later use as example solutions as a basis for writing a pattern based on the design for pedagogy pattern structure. This research stage used an iterative design process, taking a top-down approach. Working from broad issues, such as structure, method, framework, design principles, I trialled the method to narrow down the text analysis to specifics – to determine the pattern problem statement, solution and teaching strategies. Each part of the text search built upon the next, and informed the direction of the subsequent research. In the next sections the areas covered in this textual research will be discussed. 
Theory and practice of design patterns. The Alexandrian pattern structure (Alexander et al., 1977) was examined to see if it is able to support both design (i.e. user interface, information architecture and content layout) and pedagogy (i.e. teaching and learning practices) in the context of e-learning. I will establish how to incorporate Goodyear’s pedagogical framework into the Alexandrian pattern structure. Goodyear’s framework (Figure 2-2) uses an overall pedagogical philosophy that drives high level pedagogy (broad approaches, such as collaborative knowledge building), pedagogical strategies and tactics that inform the environmental setting, tasks and organisational forms of the learning (Chapter 2). In incorporating the pedagogical framework there were criteria that needed to be addressed: 

• How to holistically embed Goodyear’s pedagogical framework into the design pattern 
• How to match the learning activities (i.e. pedagogical strategies) to the pedagogical philosophy 
• How to ensure the resulting courseware (incorporating the learning activities) is used in the manner for which it has been designed If the Alexandrian pattern structure did not provide an appropriate framework for providing both design solutions and supporting pedagogy, then the structure would need to be adapted. 

Create a method. After the examination of the Alexandrian design pattern structure, a preliminary method for embedding pedagogy into design patterns was created. This method follows the plan: 
• Text search or identification of pattern problem 
• Definition of problem 
• Text search for solution, teaching strategies and optional case studies 
• Write the design for pedagogy pattern in terms of constructivist and experiential learning theories The text search placed an emphasis on determining a commonly used e-learning application or courseware feature that was to have been chosen using an iterative, grounded approach. This determined the area that could afford treatment with a design for pedagogy pattern. The 
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general area for treatment by the pattern emerged as a result of this early stage of the textual research, but the actual wording of the pattern topic could not necessarily be determined at that stage. Current examples of e-learning courseware were located and examined so as to narrow down the study’s pattern area. Trialling this method will be discussed in detail later in this section, and in more detail in Chapters Four and Five. The findings of the trial informed the next part of the textual research. 
Use educational theories to drive the interaction design of e-learning. In order for pattern writers to incorporate constructivism and experiential learning into the writing of design patterns, they need to first gain an understanding of the two learning theories. A literature search involved examination of peer-reviewed journals and core texts on the two learning theories. Criteria for this examination were: 

• Identification of the learning theories’ core concepts 
• Identification of pedagogical strategies and tactics which best enact these core ideas in the context of e-learning courseware Once the main principles were known they were written up into the two primers, one for constructivism and another for experiential learning. 

Develop a set of design principles. I investigated and examined the latest (i.e. later than the year 2000) peer-reviewed research (in the form of research papers) in the field so as to establish ‘best practice’ and ‘current practice’ in the field of e-learning. By examining peer-reviewed literature it was possible to identify different types of e-learning courseware and associated pedagogical activities. That is, what has been designed and how the design allows pedagogy to take place. This included what sort of pedagogical activities are possible, and whether that type of activity matches that which best promotes constructivism and experiential learning. Based on the peer-reviewed research, a set of design principles that incorporated the main tenets of the two learning theories was created. These principles matched learning activities (i.e. the pedagogical strategies and associated tactics) to design practice for e-learning. One set of principles was written for each learning theory and placed in the primers. The pedagogically-based design principles helped the pattern writers choose appropriate pattern solutions when writing the pattern. They provided a set of e-learning activities or general guidelines for the writers so they could choose design features which could incorporate these activities in the pattern solution. By using current and best practice, the resulting design for pedagogy pattern documents were able to provide up-to-date tested solutions. 
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Part Two: Iterative Design of Method and Development of Pattern Writing Documentation This textual research complements the literature review and determines one way to create generic design for pedagogy patterns for e-learning, using grounded theory. This first research stage took some of the principles outlined in the textual research and implemented them – it is the distillation of current theories on e-learning into practical application, and as such has a different purpose. By examining, documenting and refining my own approach to developing design for pedagogy patterns, I began to create a generaliseable method. The textual research, method and documentation was trialled, evaluated, revisited or refined numerous times until the method for creating design for pedagogy patterns for e-learning was proven to be usable and repeatable. The method was trialled in two ways: 
• By writing two design for pedagogy patterns myself 
• Using a series of pilot studies with pattern writers These trials helped to formulate the methodology for embedding a pedagogical framework incorporating the two learning theories into a design for pedagogy pattern (R2); and provided preliminary feedback on what made the pattern useful for designers (R1). For my trial and the pilot trials a series of criteria for success were evaluated: 1. The pattern’s problem statement and solution remained focused on design. 2. Clear linkages between design elements and pedagogy 3. Integration of the learning theories into the pattern 4. Ease of use of the method 5. The time taken by the pattern writers My trial of the method was evaluated to determine whether the first three points on the above list were achievable. The first pilot study was examined for the first four. The second pilot study was evaluated for all five. Success of the method was to be confirmed if feedback indicated that the above could be achieved in a reasonable amount of time. The length of time considered ‘reasonable’ was to be determined from pilot participant feedback. Design for pedagogy patterns need to incorporate a pedagogical framework. The pedagogical framework informed the types of e-learning solutions that were appropriate, and how these mapped to the overall educational requirements for an online course. Requirements could have involved learning outcomes, tasks, student activity and the learning environment itself (Goodyear, 2005). In order to embed Goodyear’s pedagogical framework into the pattern writing process, the information was provided to the pilot participants in a document explaining the pattern template. In this way the framework (e.g. philosophy, high level 
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pedagogies, tactics and strategies) could be incorporated into the appropriate area of the pattern. For the first pilot study the documentation provided to the pilot participants included: 
• An empty pattern template 
• An explanation of how to use the template in a way that incorporated a pedagogical philosophy 
• Two primers: experiential learning and constructivism, which included the pedagogical design principles, (high level pedagogies, tactics and strategies) that support the two theories The time allocated to each pilot study session and the study location was not controlled. The main purpose of the first pilot study was to evaluate and refine the design for pedagogy pattern writing method. Pilot Study One involved three participants. The first participant was asked to create a pattern using the method. The resulting pattern was examined for evidence of the use of the two learning theories and to see whether the document successfully made linkages between interface design, information architecture and content layout and pedagogy. Evaluating the method involved non-structured face-to-face interviews incorporating suggestions for improvement of the method. Following the feedback, the method and documentation was refined. In the first pilot study, the pattern problem was not predetermined, and was decided upon by each of the three participants. The writers created the wording of the pattern’s problem statement. The second participant was videotaped creating the pattern using a ‘think aloud’ technique. The ‘think aloud’ for this pilot study was examined to determine problems with the method, to gather extensive feedback from the participant, and to find areas of improvement. The ‘think aloud’ illuminated any concerns or frustrations on the part of the participant as they undertook the writing task. Feedback was obtained from the second participant, and changes to the method and documentation resulted. The third participant was given the documents created and modified from the previous participants’ feedback to determine if the changes to the method were effective. The documents were rewritten so that a minimum amount of assistance or supervision was required of the pattern writer. This stage provided the framework for creating a generic design for pedagogy pattern. The reason the pattern topic was not be predefined for the pilot study was to determine whether the method was beneficial to the pattern writers, giving them the freedom to research and evolve the topic. 
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3.03.02 Stage Two: Create the Tool Stage Two involved creating a tool to help writers use the method for a particular pattern problem. From the previous peer-reviewed textual research, it was possible to identify a number of areas that could form the topic for the pattern. That is, the type of e-learning courseware that the design for pedagogy pattern was to explore. This was a narrowing down process; it informed what to look for in the standard pattern used in the comparative laboratory experiment. If this method were to be used in future work, it would inform the creation of the pattern problem statement. 
Choosing the Standard Pattern In order to complete a comparative laboratory experiment, a published standard pattern for e-learning courseware was identified. Finding a comparable published pattern that mapped onto the e-learning domain reduced the scope of available pattern topics for the study. After a literature search, a pattern based on an internet forum was found that fulfilled the criteria of being a published pattern that could be used in the e-learning domain (Schümmer & Lukosch, 2007). This literature search was part of the ongoing textual research which looked for pattern solutions that incorporated experiential learning and constructivism. One reason for the choice of an e-learning forum was that it contained a written record of social interactions between students, thus allowing social constructivism to be examined. E-learning forums allow a community of scholars to become established, where students become teachers, authors, critics and scholars (Dalgarno, 2002). A forum also contains a record of pedagogical practice. Examination of practice allows constructivist and experiential learning practices to be identified. For example, modelling, coaching, scaffolding, articulation, reflection and exploration are all part of constructivist learning theory (Chee, 2004) and can be identified within a forum. Similarly, an e-learning forum can contain examples of reflective observation and abstract conceptualisation, two key parts of Kolb’s learning cycle (Kolb, 1984, p. 42). E-learning forums contain areas within them in which it is possible to see the links between design and pedagogy, i.e. where different types of learning can take place. It was therefore decided to use a forum as the topic for the study. The emphasis of the design for pedagogy pattern that was developed for comparison with the standard pattern is on a forum’s ability to enhance collaboration and communication between participants of an e-learning course. The design for pedagogy pattern problem was defined by examining a set of peer-reviewed papers on e-learning forums (Berge, 1995; Oren, Moiduser, & Nachmias, 2002; Sargeant et al., 2006). These papers were also provided to the pattern writers in the ‘pattern pack’, as part of the suite of documents outlining current and best practice in e-learning. 
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The process of defining the pattern problem, and the subsequent task of finding existing forums for stage one and two of the methodology (see Figure 3.1) also brought another issue into focus. Some of the e-learning developers approached were reluctant to make their courseware or applications available, due to copyright, ownership and intellectual property rights issues (IPR). They were reluctant to reveal their applications as they felt that if pattern writers examined them, the format and application ideas would be used without permission by subsequent developers. There were also privacy issues that prohibited many online e-learning forums that sit behind an online portal from being available. Organisations that use e-learning as a basis were contacted, but did not allow the researcher access to their materials. These included the National College of School Leadership (UK) and Australia’s Open Universities (M.K., 2008; NCSL, 2005). As Australia’s Open Universities is a collaboration between five different universities, each required a separate ethics application in order to participate in this study. Permission was granted, however, from the Open University (UK) and that access was used for this study. There were also a number of online forums for e-learning courses that sit within the public domain that were available for the study. 
Developing the Tool In order to aid the pattern writers, a tool was to be developed to help them in the difficult task of embedding pedagogical theories into a design for pedagogy pattern. The tool was built on the pattern template and primer documents created in Stage One. This involved examining design and pedagogical elements to determine how these were to be enacted in an e-learning forum, using the function-behaviour-structure (FBS) framework (Gero & Kannengiesser, 2004). The FBS structure was used to help identify the design elements and to link them with pedagogical practices. The tool (the ‘pattern pack’) was iteratively designed and tested with the Pilot Study Two participants to determine if the evaluation factors had been successfully enacted within the patterns they wrote (as in Pilot Study One). The evaluation of the tool was in the form of non-structured interviews with the pilot participants and by examining the resulting patterns. Pilot Study Two was completed when a pilot participant was able to successfully complete the pattern writing exercise using the ‘pattern pack’ within a reasonable amount of time.  The use of the two pedagogical theories in the pattern document would have been apparent if the theories were mentioned by name, or if learning activities were mentioned that mapped directly onto the design principles outlined in the primers. The theories might not have been mentioned overtly, but the pattern document could include issues (e.g. social learning) that the pedagogical theories promoted. 
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3.03.03 Stage Three: Pattern Writing Stage Three involved using the ‘pattern pack’ with a set of eight writers. The participants for the pattern writing activity were carefully chosen. 
Choosing the Participants This research required the recruitment of eight participants who were required at research Stage Three to use the method in the ‘pattern pack’ tool to write a design for pedagogy pattern for an e-learning forum. The recruitment of all participants and the conduct of human subject experiments were undertaken under approval by the University of Sydney Human Research Ethics Committee, approval number 10-2007/10073. 
The Pattern Writers Pattern writing is a very complex task. It requires not only competency in writing, but when incorporating pedagogical principles and design into the patterns, expertise or experience in either educational or interaction design or both. Pattern writing needs individuals who are able to assimilate new ideas and to write these up. The choice of participants needed careful consideration to identify and select individuals suitable for the pattern writing task. Without a background in design or design education, this task would be too difficult to complete. The criteria for the selection of the participants were: 

• They were either digital media designers or design educators 
• Ideally were in possession of (or in the process of getting) a design qualification at post-graduate level 
• They were able to write at an advanced level in English The pattern writers needed to be able to understand the pedagogical theories and the ideas outlined in the peer-reviewed research. As such, it was important that the participants would be familiar with one or more of the following fields: 
• Design patterns 
• Education or pedagogical theories 
• E-learning and internet technologies  
• Online forums The participants for pattern writing were selected from individuals from two tertiary educational facilities – either teachers or current or former research students from the University of Sydney and the Northern Suburbs Institute of Technical and Further Education (NSI TAFE) in Sydney, Australia. Recruitment involved a passive snowballing technique whereby colleagues, friends and associates of colleagues were contacted and invited to participate. In some instances, an announcement was made to the audience of an academic 
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seminar, who were invited to contact the researcher if they wished to participate in the pattern writing exercise. Participants were emailed or given an explanation of what was required of them, in the form of an Information Sheet and a Participant Consent Form (Appendix 3). Participation was optional and no coercion was imposed. Participants could withdraw from the study at any stage without affecting their relationship with the researcher then or in the future. 
The Pattern Writing Process The time that each writer took to write their design for pedagogy pattern was not controlled, as each writer had different demands on their time. The ‘pattern pack’ was given to each pattern writer for a period not exceeding seven days. If the participant was unable to complete the task within a week due to demands on their time, they were asked if they could finalise the task within the next seven days and if not, an alternative participant was chosen. This occurred on three occasions. Pattern writers were fully briefed on the pattern writing task and use of the ‘pattern pack’, prior to the activity. They were given the ‘pattern pack’, which they could take with them. They were given a week to complete the task in their own time. They were also be given the contact details of the researcher so that any questions or queries about the activity could be answered at any time. Additional coaching or help was available to the pattern writers upon request. This additional assistance was provided on two occasions. The output from this research stage contained eight different design for pedagogy patterns for an e-learning forum. 
3.03.04 Stage Four: Pattern Evaluation Stage Four created and used an assessment instrument that helped to evaluate and rank the eight design for pedagogy patterns. The assessment instrument used both quantitative and qualitative data collection methods and evaluation. The best design for pedagogy pattern from the set of eight was evaluated against a standard design pattern in order to answer Research Question Three.  Two pattern experts ranked the patterns based on the instrument. I acted as one of the experts. I have been researching in the field of design patterns for the past three years. I have published in peer-reviewed literature and have presented papers at international conferences. The other expert was Michael Derntl, who had been researching and publishing in the field of design patterns for the past seven years. He was identified from numerous research papers published in international journals, books and conference proceedings and was asked to participate. 
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Derntl and I evaluated the eight design for pedagogy pattern documents in order to achieve two outcomes: 
• To identify the best pattern 
• To evaluate the pedagogical content of the design for pedagogy patterns This assessment instrument consisted of different types of evaluation: 
• Likert scale questions for design for pedagogy patterns in general 
• Likert scale questions about this particular forum pattern for e-learning 
• Input fields that allowed qualitative comments 
• A ranking value (1-8) where 1 was the best pattern and 8 was the worst 
• A quality value (1-5) where 5 was excellent, and 1 was poor There was a set of five variables that determined a pattern’s quality. A design for pedagogy pattern must: 1. Show the relationships between pedagogic strategies associated with the design elements and those linked with the general and abstract ways of thinking about education, including the social and the educational context, teaching practices and the tactics for engaging students. 2. Make the pedagogy explicit, in how it is articulated through image, text and interaction. 3. Link teaching practices with the resultant courseware. 4. Address issues of user interface, information architecture/navigation and content layout. 5. Be well written, communicate clearly and be easy to put into practice. Clearly show how this particular pattern relates to others within the same pattern language. The evaluation variables and the questions that addressed each variable will be discussed in detail in Chapter Six. The evaluation of the patterns used a concurrent embedded strategy (Figure 3-3). The primary method of evaluation was quantitative, using the bipolar Likert Scale, with qualitative comments to help reinforce the quantitative data. To make the instrument quantitative, a numeric value was assigned to each response. The questions were phrased in such a way that a ‘strongly disagree’ mapped to a response that indicated lower quality or disapproval. The valuation of the responses ranged from 1 for a ‘strongly disagree’ to 5 for a ‘strongly agree’. Patterns with higher numeric value indicate a better quality pattern. 
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The first set of Likert scale questions evaluates design for pedagogy patterns in general, that is, issues that should hold true for all patterns developed using the method, not solely for the forum pattern. These questions were structured so that they could be used to evaluate any future design for pedagogy patterns concerning different areas of e-learning courseware. This allows consistency between this research project and any future work. At the end of each set of Likert scale questions, a field was provided so that additional comments relating to those questions could be made by the evaluators. Comments in these fields were optional. The next set of Likert scale questions related to the pedagogical quality of the e-learning forum in particular. As e-learning forums allow communication between participants, these questions focused on social interaction and communication. The questions were taken from social constructivist and experiential learning theory. The experts were asked to separately grade their overall impression of the quality of the design for pedagogy pattern, on a scale of 1 to 5, where 5 was excellent. This question’s aim was to judge the overall quality of the design for pedagogy patterns, not just within the context of the patterns evident in this study, but as an overall evaluation. This aided in the aggregation of the results, but also acted to place the design for pedagogy patterns within the context of design patterns in general. This was followed by a short questionnaire asking the experts for their opinion about the use of pedagogy in the pattern. This qualitative analysis enriched the quantitative data with background information and opinion. It was captured via a textual input field on an online survey tool. The experts were then asked to rank the pattern, using a numerical value of 1-8, one being the best pattern, and eight being the worst. Had there been disagreement on the highest ranked pattern, after the data had been correlated, or two patterns emerged with the same top ranking, this would have necessitated further discussion, arbitration and evaluation between the pattern experts until there was an agreement. The data, however, did not require further arbitration. The highest ranked design for pedagogy pattern was then evaluated qualitatively against a standard design pattern using textual analysis. This comparison determined differences between the standard published pattern and the design for pedagogy pattern. This evaluation, in addition to the assessment instrument results, informed the answer to Research Question One. 
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3.03.05 Stage Five: The Laboratory Experiment & Data Collection Stage Five assessed the value of the design for pedagogy pattern against the standard design pattern to pattern users by using a comparative within-subjects laboratory experiment. This section discusses why the different user groups were chosen, the recruitment of the participants and the process of data collection. 
Cognitive Productivity and Process: Novice to Expert Designers To understand the differential in value, three different groups of designers were recruited. The designers were carefully chosen and organised into three distinct groups: 

• Novice digital media designers 
• Experienced digital media designers 
• Digital media design educators with experience in e-learning These three different user groups were chosen so that differences in the use of the patterns could be anticipated. Recent studies indicate that solving problems in the design domain involves different strategies on the part of designers than other types of problem solving involving novice and expert users. Because designers manage ill-defined problems, the strategies employed appear to deviate from ‘standard’ problem solving techniques studied in well-defined problem domains. These ‘standard’ techniques are characterised by novices exhibiting a ‘depth first’ strategy, where sub-solutions are explored in depth, whereas experts exhibit a top-down ‘breadth first’ approach. Both expert and novice designers, on the other hand, appear to use similar bottom-up, or ‘working backward’ problem solving strategies. Expert designers exhibit problem decomposition strategies, which novices appear not to possess (Cross, 2004, p. 429). Cognitively, expert designers are more productive and active in the conceptual design process than novices. In a protocol analysis of a novice and expert architect, Kavakli and Gero (2002) found that the cognitive processes of the expert continually rose during a design experiment, whereas the novice started at a cognitive peak and then declined continuously. The expert also exhibited more structural organisation in their concurrent cognitive actions (Kavakli & Gero, 2002). Experts also appear to integrate visual and technical elements of design and consider them in a parallel way during the design process (Cross, 2004, p. 431). They are able to access different types and amounts of knowledge and are able to use this knowledge more extensively by exploring the implications of that knowledge by re-interpretation. Thus expert knowledge varies in terms of type, amount and pattern of use, but also in terms of interconnectedness when compared to novices. This interconnectedness allows experts to more easily access long term memory (Purcell & Gero, 1998, p. 397). 
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Novices, on the other hand, exhibit more of an exhaustive search when designing, which could result in their lower productivity (Kavakli & Gero, 2002). Novice designers exhibit a more discovery-led design process, where remote associations can be made available. Experts appear to have control and structure over their cognitive actions and enhanced speed when designing. The enhanced speed they exhibit during the design process also results in higher productivity. This may result in the novice designer creating more novelty, whereas the expert designer displays more expertise (Kavakli & Gero, 2002, p. 40). The transition from novice to expert designer has been studied and problems arise when novices have a little experience. Senior students can become stuck on this information gathering stage, rather than progressing to solution generation. Successful senior students, in terms of the creativity of their solution, searched for less information and processed it instantly, appearing to build up an image of the problem. Unsuccessful students gathered a lot of information, but this became a substitution for doing any work (Cross, 2004, p. 430). Design students at this level can also become ‘fixated’ on a particular type of design response. This has been found to be true of designers working in an unfamiliar field who are forced to rely on everyday knowledge, rather than knowledge that is specific to their design domain (Purcell & Gero, 1996, p. 380). Designers can also become fixated in the traditional sense when shown examples that represent principles which are characteristic of a knowledge base in the discipline. When shown innovative examples, designers from some fields, such as mechanical engineering, can become fixated on a particular principle. Designers from disciplines that promote a more creative approach, such as industrial design, may become fixed on being innovative and ignore using the principle involved (Purcell & Gero, 1996, p. 381). Recent graduates new to the design field also exhibit a ‘trial and error’ approach to design, generating one design approach, evaluating it, and then generating another. Expert designers made a preliminary evaluation of their tentative decisions before implementing them and making a final evaluation (Cross, 2004, p. 431). The experts made more integrated design decisions. The use of design for pedagogy patterns therefore may change as the designers gain experience. As expertise develops, knowledge becomes more structured and more integrated with past experiences. This allows retrieval from memory to occur in larger chunks (Casakin & Goldschmidt, 1999, p. 154). A key competency in the expert is the ability to stand back from the specifics of accumulated examples and form abstract conceptualisations based on their domain expertise. They are able to recognise underlying principles, rather than focusing on only the features of the problem (Cross, 2004, p. 432). An expert user exhibits mastery of 
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problem solving methods and is fluent in using relevant generic cognitive strategies when designing (Casakin & Goldschmidt, 1999, p. 174). Designers may find the patterns more useful than the design educators since designers lack training in pedagogy. The differences in the use of the design for pedagogy patterns were discovered using inductive data analysis in the qualitative evaluation of the ‘think aloud’, wireframe drawings and sketches and structured interviews in Stage Six. By examining the differences in pattern use by designers of different levels of expertise it was be possible to answer Research Questions One and Three. Discovering how designers with different levels of experience use the patterns helped to determine the assistance afforded by the design for pedagogy patterns. This in turn helped to determine how the patterns aided the designers and educators to be more effective in creating e-learning courseware. 
Recruiting the Laboratory Experiment Subjects In order to complete the laboratory experiment it was important that the digital media designers and design educators be familiar with: 

• Basic design principles 
• User interface design 
• Interaction design The participants were also expected to be fluent in written and spoken English. The participants for the laboratory experiment were recruited from the NSI TAFE and the University of Sydney using a passive snowballing technique. Recruitment of the participants was as follows. In the case of participants who were students and/or colleagues of the researcher, an announcement or an invitation to participate was made, and participants were invited to contact the researcher for further information. In some cases, participants were known to colleagues of the researcher who were told about the research project and asked if they wished to participate, which was followed up with the approved invitation email. Participants were also contacted by email. No subsequent contact about the research project was made by the researcher. All participation was voluntary, and withdrawal from the study could occur at any time without penalty. Withdrawal from the research study did not affect their relationship with the researcher either at the time of withdrawal or in the future. If an interest was expressed, each prospective participant was then given details of the study, and a Consent Form (Appendix 4). Each participant signed the Consent Form prior to the commencement of the study. 
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All participants were carefully chosen, as they had to fulfil the selection criteria. The expertise of the participants was determined by unstructured interviews prior to the commencement of the research activities. Only those participants who fulfilled the above criteria were selected for inclusion in the research. A novice digital media designer was defined as someone with less than three years full-time industry experience. Experienced digital media designers were those with more than 3 years design or IT experience in a full-time role. Design educators were individuals who taught design and who had experience in either e-learning, interaction development or the use of e-learning forums. 
Data Collection The participants performed two design exercises: one using a standard published design pattern for an online forum; one with the highest ranked design for pedagogy pattern. Each design exercise was to be completed in separate sessions, of an hour and a half each. There was a minimum duration of two weeks between each session. This separation of session times allowed the participants time to forget the pattern used in the previous session and the design solution they provided. Several of the participants commented that they did not remember their previous design, so this time separation appeared to be effective. During the experiments, three sets of data were collected. (Refer also to Table 3-1): 

• Videotapes of the ‘think aloud’ exercise 
• Structured and unstructured interviews 
• Visual representation (wireframe drawings and sketches) created during the exercise Videotape of ‘think aloud’ was the main method of data collection for the comparative study so that utterances from the two design activities could be transcribed, for use in Stage Six. Structured and unstructured interviews were used for the qualitative analysis as it was important for the designers to express their own views on the quality of design assistance of the two different patterns. The level of detail required and the use of personal opinion makes this type of data collection essential. This data informed the evaluation of the quality of the design assistance embodied in Research Questions Three and Four. The visual representations of the forums (wireframe drawings and sketches) were examined in the context of the ‘think aloud’ that was recorded as the designers created the drawings to determine if there was evidence of the use of pedagogical principles being enacted in the e-learning forum design. 



C h a p t e r  3 :  A p p r o a c h  a n d  M e t h o d s  

Design for  Pedagogy Patterns for  E- learning 3-24 

3.03.06 Stage Six: Data Analysis Stage Six was the data analysis stage. Two different analysis methods were used, content analysis of the ‘think aloud’ data and a qualitative analysis of one representative from each of the three different user groups in the comparative within-subjects laboratory experiment. 
Content Analysis Content analysis has been described as one of the most important research techniques in the social sciences (Krippendorff, 2004, p. xiii). It has become a fundamental method in social science and communications research (Krippendorf, 1980, p. 7; Lombard, Snyder-Duch, & Bracken, 2002, p. 587). Content analysis is predominantly a qualitative research method, because it requires the ‘examination of the contents of a particular body of material for the purpose of identifying patterns, themes or biases’ (Leedy & Ormrod, 2005, p. 142). This material can be text, images, audio, video and symbolic matter (Krippendorff, 2004, p. 3). By using the content analysis method, textual data is not divorced from its meaning – it is a way of analysing texts within their context. Originally used mostly in journalism and communications research, content analysis entered the psychological and social science research fields in the 1980s. Today it is used as an alternative to public opinion research, a way of tracking markets, political leanings, emerging ideas and so on. Content analysis allows us to gain insights into human minds (Krippendorff, 2004, p. xiv). By using the content analysis method, a measurable difference in design thinking can be determined when analysing the designers using the two patterns. Content analysis involves placing words or phrases from a body of text into categories. What these categories are is determined by the nature of the study, by what is being examined. The process of placing the text into categories is called coding. The method by which the data is coded is known as a coding scheme, in which the data (meanings in phrases, sentences/utterances or words) is identified and measured by an analyst (known as a coder). The classification or categorisation of the data is qualitative; it requires interpretation on the part of the person creating the coding scheme. The data analysis is quantitative, in which the frequency of each code is counted, resulting in a set of numeric values. These values can then be used in descriptive statistical analysis. Even though the data in content analysis is quantitatively analysed, content analysis is considered a qualitative research method (Leedy & Ormrod, 2005, pp. 142-143). Determining the meaning in any communication data can be a very subjective process, as different people bring their own experience and understanding to the data. This can result in very different interpretations of the same data. 
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This analysis will focus on the language used during the design process to determine if there is a statistically significant difference in the pedagogical utterances of designers when using the two design patterns: the standard design pattern and the design for pedagogy pattern. By determining the difference in pedagogical utterances, it is possible to determine if the design for pedagogy pattern invokes a higher frequency of usage of pedagogically-based phrases. In turn, the more frequent uttering of pedagogical terms is taken as an indication of a heightened awareness of pedagogy during the design process. By determining if pedagogical thinking is used more frequently when using the design for pedagogy pattern, it is possible to partly address Research Question Three. The content analysis of the ‘think aloud’ dataset will provide the primary results from the within-subjects laboratory experiment. Research Question Three can be further answered in the qualitative analysis of research participants (see below). By combining the frequency of pedagogical utterances with a qualitative analysis of the design process, wireframe drawings, sketches and interviews, it is possible to determine whether the design process is improved. ‘Improved’ in this context means considering and integrating the principles of teaching and learning into the design thinking when the courseware is created. 
Categorising the Data The qualitative categorisation used inductive data analysis, where the keywords and categories were built from the bottom-up (Creswell, 2009, p. 175) during the transcription of the ‘think aloud’ data. The keywords were drawn from phrases used in the ‘think aloud’ itself, and from earlier stages of the research. These categories were determined by looking at the different design activities undertaken during the within-subjects laboratory experiment. The use of pedagogy was one of those activities, and some of the codes/keywords for this category were drawn from the research undertaken in Stages One and Two. Keywords could only belong to one category, and if it was impossible to clearly classify a word due to ambiguity, it was removed from the analysis.  These categories were: 

• Pedagogy 
• Task analysis 
• Navigation/Information architecture 
• Visual design 
• System design The reference for the categories took the form of a keyword list, which was used during the coding. The keywords were identified in the ‘think aloud’ data, and as the first iteration of the 
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coding was done, this list was added to. The process of creating the final coding schema will be discussed in more detail in Chapter Seven. 
Inter-Coder Reliability Put simply, reliability is whether data can be trusted or not. The data may exhibit a genuine phenomena, or it may be that the findings are spurious, unreliable or a factor of chance. Two coders may disagree on the interpretation of the ‘think aloud’ transcriptions. Coders may get tired, may have their own philosophical agenda or simply overlook important factors in the text. Coders may be replaced, or different coders may work on different parts of a large project. Categories may be unclear; a coder may misinterpret the instructions or misread a keyword. All of these factors may contribute to making a set of data unreliable (Krippendorf, 1980). In order to determine whether any analysis of the ‘think aloud’ experiments with the designers was rigorous, the reliability of the coding scheme had to be tested. Reliability assessments serve as a safeguard against contamination of data by factors outside the aims of the experiment. Reliability determines the extent to which research design and the resultant data differs from chance, and helps to eliminate idiosyncrasies of individual analysts (Krippendorf, 1980, p. 129). One way of determining if an interpretation or coding of data is reliable is to compare two different people’s coding of the same data. This is called inter-coder reliability. ‘Inter-coder reliability is the widely used term for the extent in which independent coders evaluate a characteristic of a message or artefact and reach the same conclusion’ (Lombard et al., 2002, p. 589). Two coders categorise the same set of data then use ‘these categorizations to calculate a numerical index of the extent of agreement between or among coders’ (Lombard et al., 2002, p. 590). Once a keyword list is generated, an inter-coder reliability check is done on a portion of the data. This process uses two people (coders) to determine if there is agreement on the categorisation of the phrases based on the prescribed keyword list. For the content analysis, I was one of the coders. Inter-coder reliability allows ambiguous phrases and utterances either to be placed into particular categories – or eliminated from the analysis altogether. When there was disagreement, then I (Coder A) determined which category a phrase fell into, or decided to eliminate it from the analysis. In order to see whether the agreement between the coders was better than chance I used Krippendorff’s alpha (1980, p. 134). According to Krippendorff, his alpha (α) represents the 
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amount of agreement by the extent to which the observed concurrences resemble the table with maximum agreement over that which is merely chance. This is expressed in the formula: Observed concurrences = α(maximum agreement) + (1- α)(chance agreement). Krippendorff developed this coefficient for calculating inter-coder reliability specifically for content analysis, but its use has since broadened to include any instance where ‘two or more methods of processing data are applied to the same set of objects, units of analysis, or items and the question is how much they agree’ (Krippendorf, 2007, p. 1). Krippendorff’s technique of inter-coder reliability allows the direct comparison of each chunk of data, and then compares the results against chance. When calculating Krippendorff’s alpha a value of less than 0.8 above chance is not seen to be completely reliable (2007, p. 147). Once the reliability of the codes verified that particular words belonged in a particular category, the remaining transcripts for all 18 design sessions were coded. As part of the process, it was necessary for the coder to undertake a fatigue test to further check reliability. Once the entire set of transcriptions of the ‘think aloud’ was coded, a second pass was done so that keywords that were generated late in the coding were able to be incorporated in the earlier passes, and to correct any errors. Once the words or phrases for each sentence/utterance had been categorised, there was a count of the categories. Once the data was counted, the two sets of data, the content analysis of the standard pattern and the content analysis of the design for pedagogy pattern, were evaluated for statistical significance using a paired samples t-test and a standard level of significance α = 0.05. A pair samples t-test is used to determine whether there is a statistically significant difference between two sets of data. If a value of 0.05 or less is returned using this analysis, data is deemed to be statistically significant. 
Qualitative Analysis The secondary method of analysis was qualitative, including an in-depth examination of data collected from each of the user groups. The qualitative analysis examined both the ‘think aloud’ data, the set of structured and unstructured interviews, wireframe drawings and design sketches. This analysis interpreted the themes found in the data and described in detail the comments, meanings and understandings of the designers as they undertook the designs, and their reflections on the task. This analysis was used to reinforce the findings of the content analysis, and to answer Research Question Four. 
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The qualitative analysis drew on participants from the three different groups – only one participant per user group was chosen for the analysis; those individuals whose ‘think aloud’ results best reflected the overall results shown in the content analysis. This analysis determined if the value derived from the use of the design for pedagogy patterns differed depending on the different user groups, and whether the patterns were to be used in a different way depending on the experience of the designer. This was to determine the quality of the assistance given to designers from different user groups. 
Design Sketches and Methodology The paper prototypes and sketches were examined in the context of the ‘think aloud’ data, with an emphasis on the designer’s methodology. Differences between the sketches by novice and experienced designers and design educators were examined and highlighted. By examining the form and nature of the e-learning forum design sketches, it was possible to determine whether deeper pedagogical thinking informed the design methodology. ‘Deeper’ pedagogical thinking may be embodied in the overall approach to the design of the e-learning forum, or analysis on the part of the designer/design educator as to how to best integrate pedagogy into the design.  The complex nature of ill-defined ‘wicked’ problems requires that designers draw on prior knowledge and refer to what is to be designed in order to create a single, realisable artefact – the thing that is being designed. ‘On the one hand the design process has to result in a sufficiently specified and coherent physical object. Conversely, statements about what is to be designed and the knowledge that is relevant to it take the form of abstract, conceptual, propositional knowledge which is without specific physical referents’ (Purcell & Gero, 1998, p. 391). Sketching is believed to help this process. Long term memory contains examples of precedent information. Sketching allows the designer to explore this information in the context of a particular design problem in a way that would be difficult to do working entirely from the ‘mind’s eye’. Sketches externalise the content of an image and work as an external memory prompt. As sketches are relatively unconstrained and ambiguous, they can also allow new ways of looking at the internal image. This allows for evaluation and re-interpretation of the sketch in the context of other examples of prior knowledge, and this is believed to result in novelty and innovation. Thus, sketches are often the starting point of design, and allow new forms to emerge in the further development of the design’s visual form (Purcell & Gero, 1998, p. 392). By freeing working memory, drawing allows the access of physical forms of knowledge to move from conceptual to the physical – allowing the exploration of the implications of this knowledge and establishing the conditions for re-interpretation (Purcell & Gero, 1998, p. 419). 
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Designing moves from a preliminary stage through refinement to a more detailed design. This involves moving from unstructured sketches to more precise drawn representations. Two types of transformations have been seen in design, lateral transformations, where there is movement from one idea to a different idea and vertical transformations, where drawings are given more detailed treatment and refinement. Sketching has been found to be particularly useful in the preliminary stages of design and actually facilitates lateral transformations. This is seen to be an essential phase of the design process (Purcell & Gero, 1998, pp. 394-395).  The sketches and ‘think aloud’ were examined to determine whether pedagogical thinking informed the lateral transformation stage, and allowed pedagogy to be embedded in the multiple representations of the early designs. This may be embodied in the creation of areas where pedagogical activities could take place, the design and use of interface metaphors and the use of design elements, to name but a few. 
Data Visualisations One of the problems with using large sets of textual data is that it creates cognitive overload: it can become difficult to see themes and patterns within the data. One way to help identify themes and relationships is to use data visualisation techniques. I used methods of data visualisation to examine the content of the ‘think aloud’ using four of the five evaluation variables used in Stage Four. To help clarify pedagogical thinking embodied in the overall design approach, I used a ‘Word Cloud’ a data visualisation method that identifies words from a body of text in a frequency count (IBM Corp, 2011). The keywords were colour coded to match the categories in the content analysis. If designers considered pedagogical issues more frequently, the linkages between design and pedagogy should become more integrated into the e-learning forum design. There should be a correlation between an increase in frequency of pedagogical utterances and design utterances. To help illustrate relationships between design elements and pedagogy, the ‘think aloud’ data was analysed and placed in what I have called a ‘Phrase Wheel’. This is a data visualisation that has been adapted from the ‘Friend Wheel’ application in Facebook (Fletcher, 2011). Instead of displaying relationships between friends, I displayed intra-utterance linear relationships between keywords. This visualisation also displays the richness of the ‘think aloud’ in the number of keywords displayed. To illustrate the relationships between teaching practices and resultant courseware, I used a data visualisation tool called ‘Phrase Net’ (IBM Corp, 2011). This tool shows the relationships 
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between different words in a text, using simple pattern matching. The keywords were again colour coded by hand to match the colours used in the content analysis. In the structured interviews, the participants were asked about how their applications helped students to learn, their planning process, courseware navigation and which elements of the design for pedagogy patterns influenced their forum design. They were also asked about how easy each design pattern was to apply to the design exercise. Unstructured questions asked the participants to comment on the differences between the two design patterns, and what features they preferred. They were also asked to provide insights into designing using patterns, and any additional comments. These comments were used throughout the qualitative analysis to reinforce the findings from the ‘think aloud’ data, and to illustrate key concepts outlined in the visualisations, and sketches. 

 
Figure 3-5 Research methods mapped to modes of enquiry and research questions. (Chatteur, 2011). Figure 3-5 outlines in detail the proposed method for this research. The grey text summarises the research stages, complementing Figure 3.1. The blue boxes provide a detailed breakdown 
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of the research activities. The red text identifies the modes of enquiry, indicating whether each research activity is qualitative or quantitative in nature. Capitalisation indicates a weight or priority on the quantitative or qualitative data, analysis and interpretation of the study. QUAN or QUAL stand for quantitative or qualitative, respectively. These use the same number of letters to emphasise equality between the different forms of data (Creswell, 2009, p. 210). The green text and arrows identifies what is being measured, relating to the research questions.                     
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Chapter 4:                               

Chapter Four | A Method for Creating a Design for Pedagogy 

Pattern 

When Alexander et al. (1977) developed their design pattern language, they created an integrated way of providing generic solutions to commonly occurring design problems. Each pattern within the pattern language served this single purpose: to provide a generic design solution to a problem - and its structure was sufficient to achieve this aim. A design for pedagogy pattern for e-learning in contrast has different aims: its purpose is to raise the awareness of pedagogy in interface designers. It needs to pose a commonly occurring design problem for e-learning (i.e. user interface, information architecture/navigation and content layout design) and to provide solutions that incorporate a pedagogical framework. In doing this it moves e-learning away from being transactional to being pedagogically grounded. According to Goodyear (2005), a pedagogical framework should include a pedagogical philosophy, high level pedagogies, pedagogical strategies and tactics. By using Goodyear’s pedagogical framework, pedagogy should inform the learning environment, tasks, organisational forms and student learning outcomes (Figure 2-2). The current Alexandrian design pattern structure is insufficient to support both design and pedagogical solutions in the same document, as this was not its original intent.  This chapter examines the theory and practice of design patterns in order to determine how to incorporate a pedagogical framework into a pattern, and develops and trials a method for writing a design for pedagogy pattern.  
4.01 Mapping Alexander to E-Learning One way to adapt the pattern language is to modify Alexander’s notion of hierarchy. The organising principle for this mapping is performativity (Dong, 2007). From this perspective, any language of design must be comprised of coherent elements (aggregation), principles of re-contextualisation (accumulation), and principles of selection (appraisal). Coherent elements are enacted in each individual design for pedagogy pattern in the pattern structure and in the relationships and interactions between each pattern, making up the entire pattern language. Re-contextualisation is enacted in the reuse of the design for pedagogy pattern language for each design implementation. Applying a design pattern to relevant problems enacts the principles of selection. 
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In this case, the resources (e.g., unit of study, topic/activity, page, etc., see Figure 4-1) are the elements needed to realise any e-learning system. Principles of re-contextualisation operate when realising the elements into a new design. These principles are embodied in the connectivity and hierarchy between elements. The realisation of a resource depends on two factors: the functional characteristics and structural consequences from resources at the next level up (a vertical relation); and, the context in which the e-learning system is being developed (a horizontal relation). Each pattern must be evaluated in the context of the entire pattern language (Alexander et al., 1977). The concern with the connectivity between patterns is outlined in the pattern structure created by Alexander, seen in Figure 2-1. In his structure, the introductory paragraph and the concluding paragraph tie each individual pattern into the entire design pattern language. Consideration must be given to the links and relationships between the patterns. 

 
Figure 4-1 Loose mapping of architectural design patterns (after Alexander et al., 1977) onto the e-learning 

domain. This mapping (Figure 4-1) forms the foundation of a strategy for the creation of a pedagogically-based design pattern language for e-learning. A pattern structure needs to encompass and reference the larger and smaller patterns and clearly show the links between individual patterns, allowing complex and multiple relationships between them. In this way users (i.e. designers) can create their own pathways through the pattern language, enabling them to use whichever patterns suit their particular needs. 
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Figure 4-1 describes a top-down mapping, outlining the vertical relationships between the patterns. Although on one level some of these patterns appear to address organisational or instructional design issues, each one is nonetheless a discreet element which requires user interface, information architecture (navigation) and content layout design. An Internet Portal is the front page to a university or institution’s website, through which one can access all of the resources available (The Open University, 2011; The University of Canberra, 2011; The University of Sydney, 2011; University of London, 2011; UNSW, 2011). This is a public facing page and may include links to: 
• Information about the educational institution 
• Information for future students, both local and international 
• Access to faculties, staff and jobs 
• Information about current research 
• The library 
• News, community activities and media contact 
• Search 
• Access for current students to the private areas of the website via a student/staff login. 

My area/domain or course is also a webpage, and in the context of a course delivered entirely online, allows the student to gain access to all of the units of study they are required to undertake as part of the course. These units may be unlocked as the student progresses through the learning materials in the case of units that require a prerequisite. Accessed via a unique student login, (and therefore private) this area may indicate units completed, results, enrolment, access to community, library borrowing and information on course components. Another way of accessing this information may be via a student profile page. A unit of study contains structured navigation or access to learning topics/activities or modules, information and assessment tasks. This access may be staged, managed or released/unlocked in a sequential order, if required. Community access (e.g. social media, online forum, messaging or chat) should be accessible at this level. Navigation requirements also include non-linear access to the learning topics/activities or modules and access back to the previous my area page. A topic/activity or module contains lesson materials, dealing with a particular learning topic or interactive activity. These may be dealt with in one or more lessons (approximately 2-3 hours of learning activity). Each activity or module should be reusable. 
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All of the above are made up of pages. A page contains ‘look and feel’, course content and layout. A page also contains: 
• Design elements such as panels, text boxes, illustrations, photographs, animations, rich media elements such as video and audio 
• Information architecture and navigation elements, such as buttons, links and lists Any one of the design elements mapped in Figure 4-1 and mentioned above could be the topic of a design pattern. But a pattern language is not solely comprised of vertical relationships between patterns. Multiple patterns may exist at the same level in this hierarchy, and the context in which the pattern sits provides the horizontal relationships and linkages between patterns at the same level. In order to integrate any individual design for pedagogy pattern into an entire pattern language, one cannot remove the linkages between patterns. So a context (connections to patterns above in the pattern language hierarchy) and a related patterns section (connections to patterns beside and below) must remain in the intra-pattern structure. 

4.02 Incorporating Goodyear’s Framework into Design Patterns 

4.02.01 Pattern Frameworks The use of frameworks with design patterns is not new. Computer software programmers have been using design patterns and frameworks since the 1990s (Pree, 1995, p. 63). Object-oriented software development uses frameworks in which reusable single components are used to create complex programs. The framework determines the patterns that are included, their linkages and the sequencing. Each pattern contains code snippets or examples of code use, and the pattern language structure determines the sequencing and context for the code use. The design patterns provide a ‘roadmap’ through which to understand how a framework is implemented (Pree, 1995, p. 62). Frameworks have also been used in pedagogical patterns. Pedagogical patterns ‘try to capture expert knowledge of the practice of teaching and learning’ (Bergin et al., 2011). They are used by educators to transmit knowledge of teaching within a community of teaching professionals. These patterns are designed to ‘help teachers teach and students learn’ (Eckstein, 2007). Pedagogical patterns when used in the context of e-learning fall into the arena of instructional design, course structure design, educational content and teaching and learning practices. One example of a pedagogical pattern framework is presented by Yang (2008) who formulated this structure for e-learning as a result of research amalgamating Systemic 
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Functional Linguistics (SFL) and design patterns (Figure 4-2). The framework in this instance is also embodied in the relationships between patterns, and in the topic of each pattern. Examples of SFL patterns can be seen in sections two and predominantly in section three of Yang’s diagram (Figure 4-2). For the intra-pattern structure, the original Alexandrian model was used. 

 
Figure 4-2 Yang’s illustrative pedagogical patterns. (Yang, 2008, p. 188) The above frameworks are quite different from Goodyear’s pedagogical framework. In formulating his framework, (Figure 2-2) Goodyear states the ‘philosophical cap’ (i.e. pedagogical philosophy) is separated from the other three layers.  (It) is a division between (a) a set of general philosophical positions which are independent of any one instance of a real world educational setting and (b) a set of commitments (high level pedagogy, strategy and tactics) specific to one instance of a real world educational setting. Second, the two upper layers can be described as 'declarative' or 'conceptual' while the two lower layers are 'procedural' or 'operational'. ... Philosophical positions and high level pedagogy can be described in ways which are not prescriptive of action. The descriptions contain statements of fact or belief - they may sketch the nature of a problem and outline the resources available for its solution. But they will not specify exactly what should be done. (Goodyear, 2005). 

The pedagogical philosophy and high level pedagogies, therefore, should inform which design choices are made. The philosophy could be enacted on two levels: a philosophical statement of approach and choice of high level pedagogies which in turn inform which topic/activity is included in the courseware. One of these is an intra-pattern consideration, the other occurs with the selection of the pattern (appraisal), the pathway that the designer takes when selecting and using patterns for their project. 
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Goodyear’s pedagogical framework can therefore be enacted in the intra-pattern structure and within the meta-structure of the pattern language itself, embodied in the organisation and selection of the patterns. 
4.02.02 Intra-Pattern Structure Statements of general approach or philosophical statements could occur in two areas in a design pattern: in the body of the problem and the solution. The high level pedagogies and pedagogical strategies (i.e. overall approaches and specific activities) could be enacted within the problem or the solution section of the pattern. Elements of the original Alexandrian pattern structure provide a fit with Goodyear’s pedagogical framework (2004). However, not all pedagogically-based solutions could be selected in the solution section of the pattern if one was to use a pedagogical philosophy. Only those that provided a ‘fit’ with the design principles that incorporate that philosophy could be used. So, if using constructivism and experiential learning theories as a pedagogical philosophy, the text search embodied in the method plan (see Chapter Three) could only result in solutions incorporating pedagogical strategies (i.e. topics/activities) that used this philosophy. What if the text search uncovered pedagogically-based solutions that did not fit with the pedagogical philosophy? The solution would still be pedagogically-based, and therefore useful. Provision within the pattern structure would need to be made for different types of pedagogical solutions. The realisation of the design can therefore follow other pedagogical philosophies and strategies, creating an alternate design solution. This allows the pattern to be extensible to encompass design solutions and teaching practices that do not fit constructivism and experiential learning theories. This would require changing the Alexandrian pattern structure. The internal structure of a design pattern does differ depending on its domain. For some domains, the standard Alexandrian design pattern structure (Figure 2-1) is sufficient (e.g. Breuer et al., 2007; Van Duyne, Landay, & Hong, 2003). Other domains require modifications. For example in Applying UML and Patterns (Larman, 2002) the authors use two different pattern structures: 1. Title, Solution, Problem, Example (including diagrams), Discussion, Contraindications, Benefits, Background, Related Patterns (e.g. Larman, 2002, p. 232) 2. Title, Context/Problem, Solution, Diagram (e.g. Larman, 2002, p. 556) The first pattern structure is used for learning general principles; the second places the pattern in the context of a more complex framework, and hence has a limited structure. The Pedagogical Patterns Project (Bergin et al., 2011) has also slightly adjusted the Alexandrian pattern structure by including: 
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3. Title, Problem, Forces, Solution, Discussion, Related Patterns In a pedagogical pattern, the diagram or picture present in the Alexandrian structure is considered optional, as in teaching and learning practice it is often not possible to include a picture that accurately illustrates complex abstract concepts, as evidenced in Goodyear (2004, p. 343). The principal relationships in the Alexandrian pattern approach are solution, problem and 
context (Voigt & Swatman, 2006). The pattern’s title is also considered essential, as it places the pattern within the pattern language, enabling the principles of selection. One would therefore expect to find in a design for pedagogy pattern incorporating Goodyear’s framework (2005): 

• Elements based on the Alexandrian model 
• The inclusion of a pedagogical philosophy 
• Design solutions based on high level pedagogies and pedagogical strategies, relevant to the philosophy 
• Solutions that fit with a different pedagogical philosophy 
• Teaching practices to support the design solutions (pedagogical tactics) 

The inclusion of teaching practices within the pattern satisfies the need to provide pedagogical tactics as part of Goodyear’s pedagogical framework (2005). It integrates teaching and learning practices with the features of e-learning systems (Govindasamy, 2001, p. 288), allowing designers to gain insights into how their courseware can be put into practice.  
4.02.03 The Design for Pedagogy Pattern Structure In terms of creating a pattern language for the e-learning domain, additional elements to Alexander’s basic problem/solution set could be added (Figure 4-3). 
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Figure 4-3 The design for pedagogy pattern structure. (after Alexander et al., 1977) The differences and additional elements between this pattern structure and that of Alexander are:  
The picture of the archetypal example of the pattern becomes optional, because a picture is not always possible in pedagogically-based patterns (Goodyear, 2004).  The solution is explained in terms of how it relates to the constructivist and experiential learning theories. It frames the design elements within the context of the two learning theories. 
Teaching strategies outline how the solution can be helped by adopting particular teaching practices.  
Consider these other solutions section is included so that solutions that do not map to the constructivist and experiential learning theories may also be used if applicable.  

A picture (showing an archetypal example of the pattern) [if possible]  Context: An introductory paragraph setting the context for the pattern (explaining how it helps to complete some larger patterns) 
  

Problem: A headline, in bold type, to give the essence of the problem in one or two 
sentences The body of the problem 

Solution: in bold type. This is the heart of the pattern – the field of physical and social 
relationships which are required to solve the stated problem in the stated context. Always 
stated as an instruction, so that you know what to do to build the pattern, and describing 

the solution in terms of learning outcomes relating to constructivist and experiential 
learning theories. A diagrammatic representation of the solution 

  Teaching Strategies: A paragraph outlining teaching strategies that can accompany this design solution [pedagogical tactics] Consider these other patterns: A paragraph tying the pattern to the smaller patterns which are needed to complete and embellish it. Consider these other solutions: A paragraph outlining the solution in terms of differing pedagogical theories [differing pedagogical philosophies if applicable]. Case Studies: [As inset sidebar boxes: narrative examples of the solution in practice or short case studies] References: A list of references for further study. 
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Case studies are included within the pattern as a sidebar so that novice users can see how the pattern is used in context, and experienced users can omit them (Clancy & Linn, 1999). 
References are necessary so that designers and other pattern users can explore the theories and pedagogical philosophies, best practices and current media that have been referenced in the writing of the design for pedagogy pattern in more detail. A design for pedagogy pattern for e-learning does not necessarily require the use of constructivism and experiential learning pedagogical theories. If the theories used are replaced by others that hold more currency, the resultant pattern is still a design for pedagogy pattern, if it follows the same methodology, structure and fulfils the same aims and objectives as those developed by this research. A design for pedagogy pattern requires a pedagogical framework which includes a prevailing pedagogical philosophy. This philosophy should be comprised of a pedagogical theory, irrespective of which one(s) are used. The two reviewed are those that appear to be the most relevant to e-learning courseware. The pedagogical framework informs the structure and the philosophy informs the content of the pattern.  Following the modification of the Alexander pattern structure, a pattern template was developed as a document with sections left blank for the pattern writers to fill in. 

4.03 Development of the Method This section discusses establishing a method to embed a pedagogical framework incorporating constructivism and experiential learning into design patterns. In achieving this, writers are required to extract a pattern from the solutions (e.g. an existing e-learning forum) and then write the pattern using the design for pedagogy pattern structure. This method will assist writers of the design patterns in their task. In the literature there is very little research or published methodology on how design pattern writers complete their task. Meszaros and Doble (1997), in addressing the complex nature of pattern writing, wrote a pattern language for pattern writers. They placed an emphasis on the overall structure of the pattern language, as well as elements in the individual patterns themselves. However, it was determined that the use of this pattern language for the writing of design patterns was too complex for this study, given the limited time the writers would have to complete their task and the fact that they were only to write the one pattern. There is no literature that addresses how to embed pedagogical theories or a framework into design patterns (i.e. creating the method). Nor is there literature that describes how to extract a pattern in such a way that the solution enacts/embodies pedagogy (i.e. creating the pattern). This represents a significant research 
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gap, as mentioned elsewhere. Extracting pedagogy and embodying it in the design patterns adds an additional level of complexity onto what is already a complex task. The first step in this research was to develop a method for writing design for pedagogy patterns for e-learning (Chatteur, Carvalho, & Dong, 2008). The preliminary method simplified the extraction of the pedagogical and design principles and the subsequent writing of the design for pedagogy pattern into the following steps: 
Step 1: Text search or identification of pattern problem Step 2: Definition of problem Step 3: Text search for solution, teaching strategies and optional case studies Step 4: Write the design for pedagogy pattern in terms of constructivist and experiential learning theories (Table 4-1). This process is drawn from the focus on design problem definition as outlined in Van Duyne et al. (2003) and attempts to locate the process within existing and current research, while taking into consideration the two learning theories – constructivism and experiential learning. The aim here was to develop and refine the method for extracting and writing design for pedagogy patterns, not just to develop a pattern per se. Step 1 and Step 3 required attention toward empirical evidence from peer-reviewed articles on the design and use of e-learning courseware. This provided a solid empirical research core for the pattern development and ensured that the resultant patterns followed current proven ‘best practice’. This was in part to overcome the fact that the field of e-learning is a recent development and does not have the history of practice, compared to architecture, from which to draw the design for pedagogy patterns for e-learning.       
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Table 4-1 Pilot 1 pattern definition/solution process 

Step 1 Step 2 Step 3 Step 4 

Text search or 
identification of 
pattern problem 

Problem definition Text search for 
solution 

 

Write solution in 
terms of 
constructivist and 
experiential learning 
theories. 

Based on mapping of 
Alexander et al.’s 
structure onto 
e-learning (Figure 2.2) 
Working from larger to 
smaller components, 
and incorporating 
pedagogical issues 
(after Goodyear). 

Definition of design 
problem based on 
research. The 
problem is examined 
in the context of peer-
reviewed literature 
and existing 
e-learning examples. 
Problems that persist 
in both spheres are 
worthy of inclusion in 
pattern language. 

In researching 
solution also find 
case-studies and 
teaching strategies for 
incorporation into 
design pattern. 

The solutions should 
fit with the two 
learning theories 
which form the 
pedagogical 
philosophy. 

Writing solutions 
based on pedagogical 
philosophy, and 
includes elements 
from the pedagogical 
framework.  

Written incorporating 
knowledge integration 
of users; it tells 
readers how to use 
the pattern. 

Step One involved a peer-reviewed text search to identify recurring problems in the design of e-learning courseware. By identifying problematic areas in the design and structure of e-learning the ‘Problem’ area of the pattern (Figure 2.5) can begin to be defined. Each problem needs to be identified with consideration given to the patterns that surround it in the pattern language structure. The writing of the problem statement should exclude issues addressed by surrounding patterns and should complement them. 
Step Two defines the problem more thoroughly, the pattern writer examines both peer-reviewed research and existing courseware. This combination is designed to bridge a perceived gap between current theories on e-learning design and practice. The gap was highlighted during conversations with an e-learning practitioner (Lever, 2008). In this manner existing problems in e-learning practice could be compared with best practice as outlined in the peer-reviewed literature search. If the problem persists in both arenas, it is worthy of attention in a design for pedagogy pattern for e-learning, and for inclusion in the pattern language. Pattern languages must capture practice, and exemplify certain truths within that practice, capture ‘the invariant property common to all [instances] which succeed in solving the problem’ or ‘the quality without a name’ or ‘aliveness’ (Fincher & Utting, 2002, p. 199). 
Step Three the solution search focuses on but is not limited to those solutions that make use of experiential learning theory and constructivism. Solutions that provide a best fit with 
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alternative pedagogical theories should also be noted by the pattern writer, as the pattern structure allows space for these solutions, in the ‘Consider these other pedagogical solutions’ section. Pattern writers also note teaching practices that should accompany the design solutions, so that the pattern works on two levels: for designers who create the screen designs and information architecture, and for teachers/academics who have to use the final design. In this way the designs are used in practice in the manner that is intended. 
Step Four the final stage in the method is to write the design pattern, which should use ‘Solutions’ and ‘Teaching strategies’ that promote experiential learning and constructivist theories. By basing the text-based research on this meta-strategy, the embedding of pedagogical theories into the design for pedagogy patterns has become operationalised. 
4.04 My First Trials I trialled the method prior to the first pilot pattern writing exercise, resulting in two trial patterns: THE ROLE OF TUTOR and ELICITING MODERATION. This section outlines the process of narrowing down the pattern topic and writing the pattern using the above method. 
4.04.01 Step One: Determining the Pattern Problem Step One of the method involved undertaking textual research in order to determine the pattern problem. This literature research resulted in a list of possible pattern topics (Appendix One). In this list, linkages were formed between the patterns to begin the process of creating a skeleton for a preliminary design for pedagogy pattern language. By creating a loose map of e-learning components in a pedagogical hierarchy, it is possible to begin to narrow down the design for pedagogy pattern topic. Building on Figure 4-1 and the list in Appendix One, a mapping of a pedagogical hierarchy was created. (see Figure 4-4). In this pedagogical hierarchy the horizontal relationships, or learning contexts between the patterns begin to be seen. 
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Figure 4-4 A pedagogical hierarchy mapping e-learning courseware to course structure and learning 

outcomes. (Chatteur, 2011) Any one of these elements could be the subject of the design for pedagogy pattern, and together begin to make the structure of an overall design for pedagogy pattern language. The pedagogical philosophy informs the pedagogical elements shown at the bottom of the hierarchy. In addition, the activity/task section could be further broken down into commonly used e-learning activities (see Figure 4-5) otherwise known as learning objects (LOs) (Govindasamy, 2001, p. 290). LOs are the small units or building blocks of instruction that can be taken as stand-alone units of instruction even when it is not embedded within a larger structure of content. Due to its smaller granularity and the way it is programmed, tagged, and stored, LOs have increased share-ability and reusability (Govindasamy, 2001, p. 290). 
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Figure 4-5 A set of possible e-learning activity types (Chatteur, 2011). These learning objects map to the pedagogical strategies, the methods and tasks used to achieve the learning outcomes. Similarly any of the other bottom sections (activity wrappers, instruction, research and community) could be broken down into smaller patterns.  The activities in this list were not just the result of a textual search of literature. I produced many of the types of learning activities on this list with the team at BBC Specialist Factual and Learning (Open University) and BBC Worldwide Interactive Learning from 2001-2006 (Appendix 12). A preliminary list was developed there by the team in defining possible learning activities for the National College of School Leadership programme (UK). This list was recreated and added to during the course of the textual research for this study. One feature that recurs in the preliminary list (Appendix One), in the hierarchy and learning objects is the need for collaboration and community spaces. On contemplating the possible patterns above and on examining the peer reviewed literature (Berge, 1995; Oren, Moiduser, & Nachmias, 2002; Sargeant et al., 2006) I decided to write a design for pedagogy pattern on THE ROLE OF THE TUTOR. This fulfilled the criteria that the pattern solution examines issues consistent with the pedagogical philosophy, in this case social constructivism. 

4.04.02 Step Two: Creation of the Problem Statement Following the methodology, for Step Two the following the problem statement was created: 
If students are to create their own learning experience where the learner is in 
charge of their own learning experience through collaboration and 
co-operation, real world tasks and reflective practice – what is the role of the 
tutor? 
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This problem statement clearly incorporated some of the principles derived from the two learning theories as outlined in Chapter Two. It addressed the changed role of the tutor in e-learning, encapsulating the aspects of Chee’s cognitive apprenticeship (Chee, 2004). 
4.04.03 Step Three: Text Search for Solution Following the method, I then conducted a text search for the solution (Step Three). This step involved not only reviewing peer-reviewed literature, but also using material from The Open University’s First Class website (2005) and the National College of School Leadership’s (NCSL) Talk 2 Learn website (2005) - projects which I had either produced or accessed while working for BBC Worldwide Interactive Learning in the United Kingdom (Appendix 12). The peer-reviewed literature and the website information were then used for writing the pattern’s solution (Step Four). 
4.04.04 Role of Tutor Evaluation The main problem with the first pattern, THE ROLE OF THE TUTOR (Appendix One) was that the focus had moved from the stated objective: embedding pedagogy into the user interface, information architecture and content layout design of e-learning courseware. In concentrating so heavily on the pedagogy I had created an entirely pedagogical pattern. The teaching strategies area in the template was left blank, because the pattern solution comprehensively addressed teaching practices. The solution also contains a number of examples of the pattern put into practice, thus obviating the need to include case studies. This pattern mentions design features, such as 3D learning environments, virtual avatars, 2D text bulletin boards, but these are not the main focus of the pattern solution. What is encouraging in this pattern is that these design features were able to be discussed in the context of the teaching practices, and therefore links between the pedagogy and design were established. This was encouraging, as it had been unclear prior to writing the pattern whether it was indeed possible to link the design elements with pedagogical practice.  This pattern was successful in demonstrating that design patterns could be written specifically addressing solutions that used constructivist and experiential learning theories. As a pedagogical pattern that uses the two learning theories as a philosophy, this pattern succeeds – as a design for pedagogy pattern it does not.    
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4.05 The Second Trial Pattern My second trial pattern, ELICITING MODERATION, suffered from a similar problem. This pattern’s problem statement was: 
If constructivist theory claims that students construct their own knowledge by 
participating in student-to-student interaction as well as student-tutor 
interaction, how should the moderator create an atmosphere that encourages 
students to participate in online discussions?  This problem statement was related too tightly to teaching and learning practice. The solution’s pedagogical focus (Appendix One) also means that this pattern was a pedagogical pattern, rather than one of the stated objectives, a pattern that focuses on design while incorporating pedagogically based design principles and teaching practices. In the solution background there are references to design features such as anonymous login and the ability to use photo and rich media in postings. These requirements are more of a system design requirement (i.e. programming) rather than a user interface, information architecture or content layout of the forum, but they are linkages between design elements and pedagogy, nonetheless.  The pattern improves on the first in that a set of teaching strategies supporting the concepts in the problem statement were able to be developed, and these drew clear references to concepts encapsulated in the two learning theories. A case study was found in the literature search, and was included in the ‘case study’ sidebar. The ability to create teaching strategies, a case study and links to design (albeit system design) was a breakthrough. The main elements of the new pattern template were able to be populated, while encapsulating the learning theories. But the pattern problem statement and solution’s focus remained pedagogical. Creating a pattern addressing the design of e-learning was proving a ‘wicked’ task. This lack of design focus led to the development of a document that gave direction to the pattern writer, which I called ‘Pattern Template Explained’. The document instructed the pattern writers how to populate the pattern document. It contained an introduction, followed by a detailed breakdown of exactly what should go into each section of the template. The final draft of this document can be found in the ‘pattern pack’ in Appendix Two.  



Chapter 4:  A Method for  Creating a Design for  Pedagogy Pattern 

Design for  Pedagogy Patterns for  E- learning 4-17

 
Figure 4-6 Introduction to the first draft (Pilot One) of the ‘pattern template explained’. The introduction (Figure 4-6) discussed stylistic issues, that the pattern should contain a generic solution and the different design areas that should be discussed within the pattern solution. It also emphasised that the teaching strategies should not go in the pattern solution, but should be kept for the teaching strategies section. It also encouraged the use of a case study. Another important aspect in pattern writing is how the problem is described. The consequences of using constructive language (i.e. describing how the pattern can be used in context) are that there are more correct results by pattern users than using descriptive language - i.e. describing what the pattern does (Clancy & Linn, 1999). Use of language and how the pattern is written is critical for the usability of the pattern. The pattern writers also needed to be equipped with background information on the two learning theories and how these theories could be enacted in e-learning courseware. The writing of the pattern needed to be focused back onto interface, layout and information architecture design, while enacting the learning principles within the design context. By 

Pattern Template A pattern is a generic solution to a design problem that can be used again and again while returning a different result (Alexander et al., 1977). It should be written in a style that makes knowledge assimilation easy for the end user of the design pattern. (Clancy, 1999) What this means is: 
• The writing style of the pattern should be constructive, explaining how the pattern can be used in context.  
• It should be written as an instruction. 
• Don’t use jargon.  
• Try to make the solution a generic one that encompasses various subject matters and classes that can be taught. For example it shouldn’t matter if you’re teaching Geography, English or Mathematics; the pattern should be able to be applied to all subjects. 
• Think about the solution firstly in terms of:  

o 1) Content design problem  
o 2) Information design  
o 3) Interface/Navigation design (Information Architecture)  Remember, this is a design pattern and the focus needs to remain squarely in the design domain. 

• Keep the teaching solutions that support the pattern for the teaching solutions section. In that way you can separate the pedagogy from the design problem.  
• Always try to include a case study so that users can see how the pattern can be used in a real world example. This makes the pattern easier to use. 
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providing background information on the main tenets of the two learning theories and creating the design principles which enact these theories, in conjunction with the ‘Pattern Template Explained’ document, it was hoped that the lack of design focus in the patterns written to date could be addressed. The creation of documents outlining the learning theories and the pattern piloting process will be the subject of the next chapter.                     
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Chapter 5:  

Chapter Five | Creating the ‘Pattern Pack’ 

5.01 Incorporating Pedagogical Theories into Pattern Writing 

– A ‘Wicked’ Task Two primers were created to inform the pattern writers of the main principles of constructivist and experiential learning theories. These theories inform the choice of learning activities outlined in the design solution (pedagogical strategies) and in the teaching 

strategies (pedagogical tactics) sections of the design for pedagogy pattern. Constructivist learning theory states that people generate knowledge and meaning from their experiences (Bodner, 1986, p. 873). The purpose of these primers was to provide the pattern writers with concrete experience of the learning theories, so that they could then reflect on the ideas contained within them. Adapting their existing experience of pedagogy, the writers could form new theories about pedagogical practice and apply this new knowledge in the writing of the design pattern (Kolb, 1984, p. 42). Thus the pattern writing method follows the experiential learning model and draws on constructivist learning theory ( Figure 5-1). 

 
Figure 5-1 Pilot Study One methodology. Green indicates pilot pattern writer 1 activities, black is the 
method and red indicates researcher activities mapping to Kolb’s Learning Cycle. (Chatteur, 2011) Figure 5-1 shows the method, modes of enquiry and how these map onto Kolb’s experiential learning cycle. By applying the learning cycle to the research process, it was possible to see Kolb’s cycle in action with the participants, and to apply best practice to the research activity. 
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It also identified times when evaluation and reflection were required to refine and improve the method. Although the pattern writers recruited for this study were thought to be competent writers, it would be erroneous to assume that they possessed prior knowledge of the two learning theories, and indeed of design patterns themselves. The aim of providing the primers to the pilot participants was to give guidance and insight into the two learning theories. The primers were the result of textual research into how these pedagogical theories could be applied to the design of e-learning (Appendix Two). The two primers created for the pilot study included not only a background of the learning theories, but also an analysis of the design of e-learning systems and how these two learning theories can be enacted in the interface and information architecture design of e-learning – in other words a set of design principles. As these primers were anticipated to be used in the writing of an entire pattern language, not just one individual pattern, these principles were written without referring to a single pedagogical solution or courseware application in mind (Chatteur, Carvalho, & Dong, 2008). Pilot Study One involved three participants who were research students studying at a PhD level, with backgrounds in design, architecture and cognitive psychology. At this early stage of the pilot studies, the pattern writers were asked to define the pattern problem, as each of the pilot participants had sufficient background or interest in educational research to tailor the pattern problem/solution topic to suit their interests or research. After each pilot session the set of documents were evaluated and updated, based on qualitative feedback from a series of unstructured interviews with the participants. This evaluation was based on: 
• That the pattern’s problem statement and solution remained focused on design 
• Clear linkages between design elements and pedagogy 
• Integration of the learning theories into the pattern 
• Ease of use of the method 
• The time taken by the pattern writers 

The desirable outcome was for the participants to be able to create a design pattern that contained a solution which took constructivist and experiential learning approaches, within a reasonable amount of time. Although the time for the pattern writing task was not controlled, based on feedback from the first participant, a reasonable amount of time allocated to the task was deemed to be four hours.  
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As discussed in the previous chapter, the pilot pattern writers were also provided with: 
• A pattern template ‘Pattern Template Explained’ which outlined writing style, use of constructive language, the type of design issues to be addressed in the pattern 
• An empty pattern template to be filled in Many of the issues addressed by the Pattern Language for Pattern Writing were identified and included in the documents that made up the pattern templates. Issues such as using ‘skippable sections’, ‘problem/solution summary’, ‘running examples’ (i.e. case studies), ‘relationship to other patterns’ ‘evocative pattern names’ and so on (Meszaros & Doble, 1997, p. 527). The pedagogical framework (Goodyear, 2005) was explained in the teaching strategies section of the ‘Pattern Template Explained’ document (Appendix Two). When the method was put into practice, it became apparent that writing a design pattern was a complex task in itself. Although the principles derived from what makes a well-written pattern were outlined in the pattern templates, the pilot pattern writers had difficulty in clarifying the task and found it difficult to create design solutions based on the two pedagogical theories. If writing a pattern language needs a pattern language itself, then the added complexity of embedding pedagogy made it even more ‘wicked’ (Rittel & Webber, 1973). 

5.02 The First Pilot Study The first pilot pattern writer was a trained cognitive psychologist and educational researcher who was undertaking PhD studies at the Design Lab at the University of Sydney. The writer was briefed on design patterns and their use, and was given the primers on the learning theories and the template documents to read. The time taken for the reading and writing task was not controlled; the participant was given five days to complete the task in his/her own time. The pilot participant was asked to note any difficulties with the process, to note how long it took, and report it during the unstructured interview. The writer could contact the author for further assistance and advice at any time. The first pilot participant was researching the sociology of learning within a discipline and it was decided to apply this research to the e-learning domain for the pattern. This meant that the definition of the pattern problem and the text search for the solution (Figure 5-1) was to be based on research that was already in progress, and would reduce the amount of time the writing process would take. This resulted in a design for pedagogy pattern called Exploring 

Knowledge and Knower Structures (Chatteur, Carvalho, & Dong, 2010). 
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Figure 5-2 Pilot study participant. (Photograph by Chatteur, 2009) For the first pilot I was interested to determine whether it was possible to write a design pattern using the method which was able to link design with pedagogy, as this was key to achieving the research aims. The pattern writer was briefed that the pattern was to focus on the design of e-learning courseware and was not to become a purely pedagogical pattern. The resulting pattern proved that the overall strategy produced a pattern that linked design with pedagogy – a welcome result. However, during the non-structured open-ended interview after the piloting process, the pilot pattern writer expressed that the task of writing the design pattern was extremely difficult and time consuming. This was despite the fact that this pattern writer was familiar with the pattern topic, as it formed part of their own research. This raised the question as to how difficult the process would be when creating design for pedagogy patterns using background readings and research that are not familiar to the research participants. The first participant also commented that it would be difficult to find participants in the pattern writing if the task was longer than approximately four hours in duration. It was hoped at the onset that the pattern writing process would take approximately three to four hours per pattern. The first pilot study took over eight hours, not including the literature search. This was an unacceptably long time and illustrated that the task required simplification. The participant also questioned some of the wording in the ‘Pattern Template 
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Explained’ document, and requested that the main points within the document become bullet points. This was to make the key elements clear and unambiguous to the writers. Being a trained cognitive psychologist, the first participant stated that she felt that the task was overly complex and required clarification and simplification. It was felt that the task would lead to cognitive overload and that some participants would find it impossible to complete. It was specifically stated that more guidance be given over the subject of the pattern itself, defining the pattern problem/solution, as the task was too open-ended. The first pilot attempt was not seen as a failure, quite the contrary. Although the task was complex, the resulting pattern was well written and researched and clearly demonstrated links between design and pedagogy. The methodology clearly required refinement, but it did demonstrate that the principle of embedding the pedagogical theories within the design of e-learning was possible. However it was felt that it would not be possible to repeat this success with further writing participants unless the process was shortened and clarified.  The next section contains the Exploring Knowledge and Knower Structures pattern to illustrate the pattern structure, method and pilot study result. 
5.02.01 Pilot Pattern One: Exploring Knowledge and Knower 

Structures 

Context: This pattern supports students in their investigation and reflection on what counts as ‘relevant practice’ within a disciplinary group or field. The pattern is concerned with how the application design may incorporate a space, with materials and strategies, to stimulate students’ reflection and investigation of the social structuring of a discipline. This pattern complements DISCUSSION GROUPS and INTEGRATED COURSEWARE. 
 

Problem: When a novice enters a new field he or she is entering a new social group: a group that functions under its own established ‘sociological rules’. These rules regulate the structuring of knowledge within the field: what counts as relevant and the values of its current members. The novice, entering the new field, needs to learn about these rules and how current members go about identifying genuine practices. How does an e-learning designer build an environment that allows students to investigate / probe / explore / check / learn about the social structuring of knowledge and knowers of a given discipline? In sociological terms, the student needs to recognise how knowledge and knowers (the people who possess, produce, value, and transmit the knowledge) are specialised within the 
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discipline being studied. Whether this is a discipline about learning technical content, skills and procedures, or whether this is a discipline in which characteristics of the person, or who she or he is, is more important.  Maton (2000a, 2000b, 2004, 2006), expanding Basil Bernstein’s theory (1977), proposes the Legitimation Code Theory (LCT) as a framework to analyse the structuring of knowledge within fields. LCT considers that every practice or knowledge claim is made by ‘someone’ and it is about ‘something’. Some disciplines may consider that what professionals know is more important than who they are. Anyone can potentially be a professional in such a discipline, as long as the person learns the theoretical content and skills to do the job. In other disciplines, however, greater emphasis is placed on personal characteristics of the professional, rather than technical content. Here being empathetic, having special sensitivity, an ‘eye for the job’, being from a certain background etc, is more important than what theoretical framework the professional is using. These ‘social rules’ or ‘values’ regulate the practice of professionals and they will influence these professionals’ understanding of what is considered special and genuine in his or her field. A novice entering the field needs to learn how to identify these values. LCT states that knowledge claims and practices are comprised of two relations: the epistemic relation to the object; and the social relation to the subject, author or actor. Different practices may emphasise these two relations differently, and as a result these relations may be represented as being stronger or weaker within a continuum of strengths. Therefore, knowledge can be seen as specialised by its epistemic relation, by its social relation, by both or neither, depending on its specific structure, which would vary depending on the field or discipline. Based on these assumptions the e-learning designer may devise a space, with materials and strategies, to support students’ reflection of which relations are being emphasised within a given field. Is this a discipline where what counts is what is known, or is this a discipline that emphasises the experience and background of a person? Every practice will always contain both relations, the epistemic (e.g. technical content, skills) and social relations (e.g. characteristics of the professionals), but may emphasise those differently. Therefore the space, materials and strategies should always encompass both knowledge (based on the strengths of epistemic relations) and knower (based on the strengths of social relations) structures so that learners can probe what type of relations exist for their chosen profession. 
Solution: Develop an environment in which students can investigate what is considered relevant within the discipline (the strengths of epistemic and social relations). Populate the environment with real-life examples of how knowledge and knowers are valued within the discipline (e.g. clips of interviews with professionals, photos or examples of genuine work in 
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the field, links to professional associations, links to conferences and seminars, relevant articles and publications in the field). By allowing a diverse range of materials, students will have an opportunity to explore this topic taking into account various perspectives, and construct their own theory of what is relevant within the discipline. Examples and activities should be supported by course material probing students’ reflection about what is being valued e.g. provide students with a protocol to watch the interview or to read an article, invite a professional guest to contribute in a thematic forum about how one recognises original work in the discipline. Activities should encourage insights into knowledge and knower structuring in the discipline, helping students in identifying the implicit values: is this discipline valuing the application of technical knowledge, or is it valuing how one experiences or feels about the object/product? 

 
Figure 5-3 Interaction between course materials, activities and guests providing insights into knowledge and 

knower structuring. (Chatteur after Carvalho) 

 
Teaching Strategies: 1) Social interaction via moderated discussion (with invited guests/speakers) Moderated discussions may benefit from a guest ‘appearance’. Warm the students up for the guest appearance by suggesting students research the topic beforehand (e.g. visiting websites of professional associations, or reading interviews with professionals). Organise initial discussions among the students, in which they can exchange their early theories about what counts as important within the discipline. Formulate a process that allows students access to a number of resources so that the discussion may be enriched with different views and perspectives. Organise a professional guest who will present his or her views of how a particular field recognises original work. The invited guest will provide a real-life aspect to students’ construction of what is considered special within the discipline. The exercise will provide students with opportunities to deepen their knowledge construction of the values of the discipline by exploring the topic in varied instances, as well as interaction with students and professionals and their perspectives of the topic. 



C h a p t e r  5 :  C r e a t i n g  t h e  ‘P a t t e r n  P a c k ’  

Design for  Pedagogy Patterns for  E-Learning 5-8

2) Comprehension strategies Use comprehension strategies (e.g. reading protocol, enquiry chart) to accompany reading material or watching of interview clips. Reading protocols are documents in which subjects are asked to record what they think and do as they work (Sanders, 2012). Enquiry charts use a chart grid to allow students to enquire deeper into a given topic. By using a planning phase which allows topic identification, question formation and gathering of materials, along with an interaction phase for exploring a topic by sharing and recording facts and an evaluation phase, students are able to critically analyse texts (Hoffman, 1992).Provide students with material that supports and scaffolds students’ inquiry into what is considered important within a discipline.  For example, a reading protocol should prompt students with strategies they may use when trying to identify how the discipline is specialised (e.g. How does the professional describe genuine work in the discipline? Is there emphasis on the object per se? Is there emphasis on how one applies knowledge or techniques? Is there an emphasis on how one experiences the object? Is there any personal characteristics that are essential in this job?). Use a general enquiry chart to aggregate the various sources (interviews, publications, websites from associations, etc). Generate questions whose answers will come from converging data obtained from the various sources. This may then be used as input in a discussion forum about the topic. 
Consider these other patterns: THE ROLE OF TUTOR, MODERATION and LINKING PATTERN 
References: Bernstein, B. (1977). Class, codes and control (Vol. 3). Boston: Routledge & K. Paul. Maton, K. (2000a). Languages of legitimation: The structuring significance for intellectual fields of strategic knowledge claims. The British Journal of Sociology of Education, 21(2): 147-167. Maton, K. (2000b). Recovering pedagogic discourse: A Bernsteinian approach to the sociology of educational knowledge, Linguistics & Education 11(1): 79-98. Maton, K. (2004). The wrong kind of knower: Education, expansion and the epistemic device, in Muller, J., Davies, B., & Morais, A. (Eds.), Reading Bernstein, Researching Bernstein. London: Routledge, pp. 218-231. 
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Maton, K. (2006). On knowledge structures and knower structures. In R. Moore, M. Arnot, J. Beck and H. Daniels (Eds.), Bernstein: Policy, Knowledge and Educational Research, London: Routledge, pp 44-59. 
5.02.02 Defining the Pilot Study’s Pattern Problem Feedback from Pilot Study One indicated that a number of issues needed to be addressed in the method.  

• The task was seen to be too open-ended.  
• There should be guidance on what the overall pattern topic and problem statement should be.  
• It was not sufficient to allow the writers to do their own literature search, as this caused the task to be ill-defined and was time consuming. The undefined pattern topic raised another issue - the laboratory experiment. This research was to create the method for writing a design for pedagogy pattern, and then to test this with a set of designers against a standard design pattern that dealt with the same e-learning application in a non-pedagogical way. It would not be possible to do a comparison between the Exploring Knowledge and Knower Structures pattern and another published pattern on the same subject, as the standard published design pattern did not exist on this subject matter. For the second pilot exercise, it was decided to guide the writers to define the pattern problem to be that of a forum for e-learning. This was done by providing peer-reviewed literature which addressed interpersonal communications on e-learning forums (Berge, 1995; McLoughlin & Luca, 1999; Oren, Moiduser, & Nachmias, 2002; Sargeant et al., 2006). The second and third pilot pattern writers were also briefed as part of the writing exercise in that the pattern was to address an e-learning forum. The problem statement was left to be defined and written by each participant, but the background research dealt exclusively with e-learning forums. By providing this literature it was hoped that the pattern writers would be able to define the pattern problem within the desired domain. This allowed an existing non-pedagogically based forum to be used as a comparison in the subsequent study with designers (Schümmer & Lukosch, 2007). 

5.02.03 Piloting the Forum Pattern The second pilot study participant was a PhD student at the Design Lab at the University of Sydney. This participant held a Bachelor of Design Computing and was interested in the use of virtual reality in the realm of e-learning. Research publications included papers on the usefulness of computer-aided design tools (CAD) in the early stages of designing. The set of documents given to the second pilot subject was expanded to include: 
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• Pattern Writer Instructions (which included links to two online communities, one social and one from an online course) 
• Primer on constructivism and design principles derived from constructivist theory 
• Primer on experiential learning and design principles derived from this theory 
• Pattern Template Explained – outlining the different sections of the pattern and what they do as well as outlining the use of constructive language 
• An Empty Template in which to write 
• Peer-reviewed academic papers on e-learning forums The provision of the peer-reviewed academic papers was supposed to reduce the time needed by the writer and at the same time to provide examples of current research and best practice to embed within the design for pedagogy pattern. By providing the literature, the pattern writer was no longer required to do a literature search on e-learning forums. In this instance, four peer-reviewed papers were provided in the second pilot study for the writer to read.  Included in the peer-reviewed readings were examples of recent research that could be used as case study examples in the pattern. The participant was also given a fully worked example pattern and a set of two forums, one an e-learning forum and the other a social forum as a contrast. These forums were provided for two reasons: 
• As an example of a current e-learning forum to demonstrate current practice 
• An example of a forum containing and active social community to illustrate a thriving community which could provide a context for best practice for social constructivism - as this was not evident in the e-learning forum 

As before, the second pilot participant was given a briefing on design patterns and their use before commencing the task. The second participant was videotaped and used a ‘think aloud’ approach as he wrote the pattern. This ‘think aloud’ video, along with an unstructured interview, as well as the pattern, formed the materials that were used in the evaluation. The instructions, particularly in the ‘Pattern Template Explained’ document, were not focused enough to result in consistent results (i.e. in a design for pedagogy pattern for an e-learning forum). The participant struggled with the task, being unsure as to the requirements. The peer-reviewed readings that focused on the pedagogy associated with e-learning forums took several hours to complete and made the task unclear. The second pattern writer also found that embedding constructivist and experiential learning theories into the pattern was extremely difficult. This was due to the participant’s lack of experience with the learning theories and how they were enacted in e-learning. 



C h a p t e r  5 :  C r e a t i n g  t h e  ‘ P a t t e r n  P a c k ’  

Design for  Pedagogy Patterns for  E-Learning  5-11

Confusion arose in the use of similar terminology in the ‘Pattern Template Explained’ and the primer documents. Background research undertaken on design patterns for information technology outlined that they should be written using a ‘constructive approach’ (Clancy & Linn, 1999). The template documents were written using a constructive approach. This was outlined in the ‘Pattern Template Explained’ document: The writing style of the pattern should be constructive, explaining how the pattern can be used in context. (Participant 2, 2008) The use of the terminology ‘constructive’ in the same context as documentation on ‘constructivism’ led to a great deal of confusion. The writer was unable to clarify what was meant by the two terms, and used them interchangeably. ‘Constructive’ writing for the pattern means that the pattern is written explaining how it can be used, rather than simply describing what it does. ‘Constructivism’ is a learning theory that states that knowledge is constructed: either through the personal experience of the learner or through collaboration with others. These two concepts are very different in their use, even though the terminology is very similar. Finally the comment was made: I’m using constructive and experiential ideas in creating design patterns. Somebody to create e-learning software. So the person creating the e-learning courseware is the person I’m writing this for… they are not looking at constructive or experiential, what I’m doing is using constructive and experiential learning ideas to create a design pattern to help them create the e-learning courseware. (Participant 2, 2008) It took nearly forty minutes for the research participant to come to this understanding, and it was clear that the instructions and methodology needed to be adjusted. One useful comment that helped focus the next stage of the research was this one: These instructions make a lot of sense, but I’d like a more general overview of what’s going to happen. These are like do this do this [sic], it would be nice to feel if you’re in control of what you’re doing. So – in this task you will be working towards creating your own study pattern to do with e-learning. First of all you will have to familiarise yourself with the background literature. Then you will be guided through a template to create your own study pattern, this should take approximately three hours. Yeah that kind of stuff, make you feel more oriented in it. (Participant 2, 2008) This comment was illustrative on many levels. Firstly that the instructions were not operating effectively on a constructivist level. The learner, in this case the second pattern writer, was finding it very difficult to make links through the learning in order to construct new knowledge on writing of design patterns using pedagogical theories. The background readings and online forums provided were not providing enough concrete experience for the 
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learner to reflect upon in order to conceive new theories in order to enact them. So the instructions were failing both in constructing new knowledge effectively, and were not structured enough to provide cohesive experience upon which to build new theories. This comment subsequently allowed the author to reflect upon the set of documentation provided and to focus on the constructivist learning principles as enacted in the ‘pattern pack’. For the next pilot participant the set of instructions was rewritten, which ultimately resulted in the production of an illustrated brochure outlining the design for pedagogy pattern writing task, the problem and the methodology for the next stage of the piloting process. The comments by pilot pattern writer two were the motivation to focus on using the two learning principles effectively within the pattern documentation and within the pattern writing method itself. The resulting pattern from the second pilot focused on the development of e-learning courseware, entitled Creating and Administering e-Learning Courseware, it addressed the broader issue of involving students in an online community rather than specifically investigating an internet e-learning forum. This pattern used the pre-defined problem domain (i.e. forums), but its solution posited the forum as one possible solution, embedding it in a broader community strategy. In order to create greater consistency, further refinement of the instructions and clarification was necessary. The writer gave the task four hours, but was unable to complete it within the required time constraints. The last three sections of the pattern were left incomplete. At this stage the ‘Pattern Template Explained’ document had been designed to be a generic document that could be used for all design for pedagogy patterns. It neither described the pattern problem, nor did it state specifically that the pattern should be about e-learning forums. It was written in this way with an entire pattern language in mind, a document that could be used for all of the necessary patterns. It was not written with a specific pattern in mind. Determining which pattern to write was supposed to be apparent from the readings, a detail that was missed by the pilot pattern writer two. Ironically by describing how the pattern is used in the template documentation rather than giving examples of how it could be used in the context of an e-learning forum is essentially using a descriptive approach in the writing, rather than a constructive one. The research had indicated that using a descriptive approach in the writing of design patterns was not an effective method. It appears that this also holds true of other documentation, not necessarily a pattern language. This was my oversight, and needed to be addressed in further versions of the documentation. The third pattern writer was a research assistant and teacher at the Design Lab at the Faculty of Architecture, Design and Planning at the University of Sydney. This participant held a 
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Master’s degree (Hons) which included a dissertation on creating a framework for representing virtual worlds. This participant was a computer programmer with experience in using design patterns. The set of documentation was given to a third pattern writer, with major revisions to the ‘Pattern Writer Instruction Sheet’, and the rewriting and removal of the word ‘constructive’ in the ‘Pattern Template Explained’. This participant completed the background readings, but felt that the task was so ill-defined that it was impossible to achieve. Being someone who was previously familiar with information technology design patterns, several usefully critical comments were made that led to the further development of the ‘pattern pack’. The participant firstly stated that design patterns are usually more modular, in that elements are slotted in to the overall design to create the final pattern. It was also stated that the readings made it unclear that the task was to design a pattern for a forum specifically. The subject of the proposed pattern was a topic that was the participant’s area of specialised instruction. However after spending five hours on the readings the writer did not understand the task and abandoned the pilot. The failure of the third pilot led to much reflection on the pattern writing process and on the research process in general. Based on the experience formed by the pattern writers struggling with the task, it became necessary to reflect on the process in order to form theories about how to aid the writers in their task, based on what had been learned. Distilling generic design and pedagogical elements from literature and media examples alone was a complex task, and the linking of pedagogy with the design elements was proving prohibitively difficult. The pattern subject and problem were unclear, which was leading to inconsistent results from the participants. Clearly a tool was required to make the process easier and clearer. Comments from the writers posited two approaches: 1. A document that provides an overview of the pattern writing process and the task of embedding the learning theories within the pattern 2. A modular approach to pattern creation – using elements that could be ‘plugged in’ which in future work could form the basis for the additional patterns that make up the language The third approach was based on the research hypothesis: 3. Embedding pedagogical theories into design for pedagogy patterns, which are subsequently used in the design and development of e-learning courseware, increases the awareness of pedagogy during the e-learning design process over generic design patterns. 
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5.03 Using an Experiential Learning Approach for the Pattern 
Writing Process The task of associating and embedding the pedagogical theories with the design needed to be made simpler and clearer. The method outlined in Figure 5-1 was failing at the second and third stages – the textual analysis (reflective observation) at stage two was insufficient to support the interpretation (abstract conceptualisation) of the forum topic, and of the appropriate design solution. Using all four elements of the Kolb learning cycle, (Kolb, 1984, p. 42) the writers would be asked to transform their concrete experience of the online forums and peer-reviewed readings through reflective practice using a tool to form theories (abstract conceptualisation) about the generic structures linking pedagogy with design in e-learning forums. This tool needed to take a ‘hands on’ approach so that writers could actively form relationships between design and pedagogy, identify these areas and put this new knowledge to use in writing the design for pedagogy pattern (active experimentation). Experiential learning theory therefore informed a change in method to teach the participants how to write a pattern. An additional step that defines the structure of the pattern and identifies commonly used elements that should be included in the pattern was inserted into the method. The new method is outlined in Table 5-1. 

Table 5-1 Pilot 4 revised pattern writing method 

Step 1 Step 2 Step 3 Step 4 Step 5 

Text search for 
problem 

Problem 
definition 

Text search for 
solution 

Linking design with 
pedagogy, identify 
generic design and 
pedagogical elements 

Write solution in 
terms of 
constructivist and 
experiential 
learning theories. 

Based on mapping 
of Alexander’s 
structure onto 
e-learning (Figure  
2.2) Working from 
larger to smaller 
components, and 
incorporating 
pedagogical issues 
(after Goodyear) 

Definition of 
design problem 
based on 
research.  

In this research, 
steps 1 & 2, i.e. 
the problem will 
be pre-defined 
for the pattern 
writers to avoid 
confusion as to 
the task. 

Writers review 
existing online 
media and peer-
reviewed papers. 

In researching 
solution also find 
case-studies and 
teaching strategies 
for incorporation 
into design pattern. 

Development of a 
hierarchical structure 
based on common 
elements found in 
existing media, using 
two sets of cards. 
Incorporate ideas 
from peer-reviewed 
research for final 
solution. 

Defining solution in 
terms of 
pedagogical 
philosophy, using 
the generic 
elements defined 
in step 4. 
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For this stage of the research: 
• The problem has been pre-defined (Steps 1 and 2) 
• The peer reviewed research has been supplied (Step 3) 
• Common design and pedagogical elements for the pattern solution and teaching strategies sections have been identified (Step 4) By predefining the pattern problem and giving the pattern the title ‘Forum’ confusion as to the aim of the task should have been overcome. The pattern problem was also explained in detail in the information sheet, which was rewritten with additional flow diagrams to become the brochure. The addition of step-by-step instructions, the predefinition of the pattern problem and a detailed outline of the task and expected outcomes would make the task clearer for the pattern writers. The next ingredient for developing the ‘pattern pack’ was based on experiential learning theory and constructivist techniques. My aim is to embed constructivist and experiential learning techniques into the design patterns, which in turn informs the e-learning design process (Figure 5-4). The theories are then embedded into the design solutions created by the designers – realised in the e-learning courseware. This realisation (the courseware) in turn enacts the learning cycles for the end users of the e-learning – the students. The interaction between the learning and design is therefore iterative and cyclical. The design patterns sit at the heart of this complex system. There are two major components of this cycle – the pedagogy and the design elements. Based on this cycle, and after textual research investigating three online e-learning forums, (Murty, 2009; The Open University, 2011; Vande Moere, 2009/2010) two sets of cards were developed. These cards were developed to aid in the identification of generic design and pedagogic elements for the e-learning forum. Once identified, the generic elements (i.e. user interface, information architecture/navigation and content layout design elements and pedagogical practices as seen in the different instances of the online forums) would in turn be used in writing the forum design for pedagogy pattern. For the first set of cards, the focus was on the 

design of an e-learning forum. The elements outlined on the design cards were firstly identified by examining the three e-learning forums and capturing what was seen. Each design element (e.g. menu navigation, threaded discussion, student login, bread crumb links etc.) was analysed using the Function-Behaviour-Structure Framework (FBS) (Gero & Kannengiesser, 2002) as an ontology to describe a design work with the focus being on the 
structural elements of the design. 
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Figure 5-4 The interaction between Kolb’s experiential learning cycle (Kolb, 1984, p. 42), constructivist 

teaching approaches (as mentioned by Chee, 2004) and the design process with the design for pedagogy 
patterns. (Diagram by Chatteur, 2010)  The FBS framework was used over an approach such as Unified Modelling Language (UML) (Roff, 2003) because although UML is useful for e-learning that is authored using object-oriented programming (such as C++, Java etc.), and can be used for deconstructing existing software for analysis, it takes an approach that is too detailed for the purposes of this research. UML is useful in object oriented-programming, but it models software with the 
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emphasis on programming, from a programmer’s perspective. What this research required was an analysis of interface elements and navigation structures linked to pedagogy, and for this a simple approach such as the FBS framework enabled a linking of function (both interface design interaction and pedagogical) with structure (visible screen interface elements, content layout and examples of pedagogical practice). The focus in this case is not on programming, but on design, teaching and learning. The FBS ontology describes the relation between the function of a design element, (i.e. the interaction and pedagogic functions), with the courseware’s behaviour (i.e. how it performs a function) with the structural element (i.e. the visible elements seen on screen). Each of these functions may serve a dual purpose: interaction purely in the contact with the online courseware, but it may also serve a pedagogic function in how it aids learning. This analysis was helpful in defining which design and pedagogical elements should be included in the cards (Figure 5-5). The fronts of the design cards display the structural elements of an e-learning forum (Table 5-2). 
Table 5-2 Design card analysis using the FBS framework 

Function – both interaction and 
pedagogic function 

Behaviour - how it performs a 
function 

Structure – visual realisation  

Allows users to communicate and 
get to know each other 
independent of time constraints. 
Also contains 
moderator/administration tools. 

Users post messages, query other 
users’ details, post rich media and 
links, know who is online, etc. 
Allows moderator/administrator 
to organise and manage 
discussions. 

Bulletin Board/Forum 

Allows users to see their path 
from the main login page 

Display site hierarchy. Bread crumb links 

Allows users to email each other 
within the forum. 

Field with text entry and mailto 
address using user’s login email. 

Email message page 

Logging into forum Enter login details and password, 
accesses registered details from 
database. 

Forum Login Page 

Registering a username Entering your own username and 
password, enters into database.  

Forum Registration Page 

Instructions as to how to use 
forum 

Displays textual information and 
images. 

Help Pages 

Allows users to instant chat 
privately with each other 

Online chat Instant message page 

Allows user to log out of the 
forum. 

Takes the user off the active user 
list and disconnects from the 
database. 

Log out button 

Allows user to navigate to 
different available forum. 

Displays a list of available forums. List of available forums page 

Displays links to main areas of 
course site 

Methods to navigate to the main 
site areas, such as hyperlinks and 

Menu navigation 
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search boxes.

Displays the title of the message. Recalls message title from 
database field. 

Message title display 

Flags threads with new messages 
and identifies new messages since 
user’s last login. 

Marks new messages and threads 
with new messages with graphical 
icon. 

New message display 

Allows user to post a new 
message. 

Saves data in forum database. New message page 

Allows users to easily navigate to 
the main areas of the online 
portal.  

Methods to navigate to the main 
site areas, such as hyperlinks and 
search boxes, dropdown menus 
and tabbed sections. 

Online Portal Page 

Displays a list of what users are 
currently logged into forum. 

Accesses login information to see 
what users are currently logged in. 

Online status display 

Allows users to post pictures, 
videos and sounds on the forum. 

Displays and stores rich media. Rich media elements 

Logging into the portal Obtain login details and password Student Login Field 

Displaying member details when 
other users click on user name 

Displays personal details to other 
forum users. 

Student Profile Page 

Displays messages in a structure. Allows messages to be displayed 
according to discussion topic. 

Threaded discussion pages 

Indicates when message was 
posted 

Stores message time and date into 
message database. 

Time stamp display 

What resulted was a set of 22 design cards. The next stage was to create cards that described the pedagogy in a forum (Table 5-3). 
Table 5-3 Pedagogy card analysis using the FBS framework 

Function – both interaction and 
pedagogic function 

Behaviour - how performs a 
function. 

Structure – visual realisation  

Abstract conceptualisation. Forming new theories based on 
what has been observed. 

Articulation of theories. 

Active experimentation. Putting new theories into practice. Evidence of students 
experimenting with newly formed 
theories.  

Articulation Expressing learning. Teachers encourage students to 
articulate about the task in hand. 

Ask open ended questions. Allowing student articulation Moderator posts questions that 
must be elaborated. 

Be flexible – guide discussion 
while going with the flow. 

Moderator provides guidance 
while allowing discussion to follow 
its natural course. 

Evidence of moderator giving 
direction, guiding the 
conversation’s course but not 
dominating. 

 Coaching Supporting learners as they put 
new skills into practice by 
reinforcing learning. 

Students are encouraged to 
practise the techniques that will 
aid them in the learning task. 
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Concrete experience. Experiencing learning situation 
through real world examples 

Learners first experience the new 
theories in action. 

Create a calm and friendly 
atmosphere. 

Encouraging trust. Diffuses conflict and is a calming 
influence. 

Don’t dominate discussions 
support student-to-student 
interaction. 

Encouraging social learning. Encourage students to respond to 
each other’s questions. 

Encourage peer feedback. Allowing students to comment on 
others’ work. 

Encourage students to post about 
other students’ work. 

Encourage social interaction. Allowing social learning. Moderator allows and encourages 
off-topic social posts. 

Encourage students to critically 
analyse their own views and 
maybe rethink them. 

Encouraging remodelling of 
existing theories. 

Challenge the students’ views – 
play devil’s advocate. 

Exploration Allowing learner autonomy and 
problem formulation 

Evidence of students examining 
the learning subject and beginning 
to form new theories. 

Formulate a process for deeper 
enquiry into subject. 

Encouraging knowledge 
assimilation. 

Ask leading questions sequentially 
that encourages students to dig 
deeper into the subject. 

Give positive feedback. Identifying correct learning and 
reinforcing this. 

Encouraging students when they 
form a correct result or process. 

Make discussion objectives clear. Avoiding confusion as to 
discussion task. 

Moderator posts an initial outline 
of discussion objectives. 

Modelling Creating the framework for 
student learning. 

Giving examples of practice 
(usually part of learning activities 
– not included in cards). 

Outline learner activity goals Allows students to evaluate the 
learning goals for each activity. 

Tell the students the aim of 
exercises so they can judge how 
much effort to involve for each 
activity. 

Scaffolding Creating a support structure 
surrounding the learning: setting 
boundaries.  

Task definition, direct or indirect 
instruction, specification and 
sequencing of activities by tutor. 

Reflection Thinking about problem solving. Students reflect on their own 
experience from different 
perspectives. 

Reflective observation Thinking about problem solving 
based on observations. 

Students articulate how a problem 
may be solved, based on the 
examples given. 

Reply to each message. Encouraging trust and helps 
students overcome problems. 

Ensure that each message has a 
reply (not necessarily from 
yourself).  Using principles taken from the primers on the two pedagogical theories, along with teaching practices and best practice outlined in the peer-reviewed literature, an additional set of 20 pedagogy cards for a forum was developed, using the FBS analysis. The pedagogy cards 
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describe elements based on experiential learning theory, e.g. ‘Reflection/reflective observation’, ‘Abstract Conceptualisation’ etc. and elements based on constructivism, e.g. ‘Scaffolding’, ‘Modelling’, ‘Articulation’, etc. (Figure 5-4) as well as forum-specific pedagogies such as ‘Ensure each message has a reply’, ‘Create a calm and friendly atmosphere’ and so forth. Example cards can be seen in Figure 5-5. This time when an FBS framework was used, the focus was on the function of the interaction design elements as pedagogical elements (Table 5-3). In this case the pedagogy cards displayed the function of the FBS analysis, as the structure (i.e. how the pedagogy is realised on screen) is variable.  

 
Figure 5-5 Design and pedagogy cards and glossary. (Chatteur, 2009) 

5.03.01 Using the Cards The pattern writers were asked to examine an e-learning forum. From examining only what 

they could see in the forum, and using the design cards, they were to create a hierarchy describing the information architecture and design elements of that forum. Once a hierarchy is created with the design cards, the pattern writer finds areas in the example e-learning forum where they see pedagogy taking place. The pedagogy cards help identify and clarify some the types of teaching and learning that are used by tutors and moderators, based on the two learning theories. The writer then places the appropriate pedagogy card in the corresponding area in the design card hierarchy. A hierarchy linking design with pedagogy is thereby developed for each of three online e-learning forums. The final structure is photographed/recorded using a digital camera. Using these images as references, the pattern writer reflects on the hierarchies and develops a single hierarchy based on design and pedagogical elements that are generic – those that are seen again and again in a forum. The process allows the writer to apply the knowledge gained from the real e-learning forum examples into a model that only uses generic elements. This 



C h a p t e r  5 :  C r e a t i n g  t h e  ‘ P a t t e r n  P a c k ’  

Design for  Pedagogy Patterns for  E-Learning  5-21

final conceptual hierarchy is subsequently used to help the writer to create the design for pedagogy pattern (see Figure 5-6 and Figure 5-7). 

 
Figure 5-6 Photograph of the design and pedagogy cards in use. (Chatteur, 2009) 

 
Figure 5-7 The hierarchy shown in Figure 5-6. (Chatteur, 2009) 
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The design cards in the final hierarchy are used in the ‘Solution’ area of the pattern. The pedagogy cards are used in the ‘Teaching Strategies’ section. In this way the teaching strategies are linked with the design. As the cards represent the design of an internet e-learning forum in a modular fashion, each design element card could be distilled into a design for pedagogy pattern. In this way an entire design for pedagogy pattern language for e-learning could be developed in future work. The use of the ‘pattern pack’ follows an experiential learning model. The primers, peer-reviewed literature and forum examples provide the concrete experience for pattern writers. Analysis of each of the three e-learning forum examples, and the creation of the hierarchies linking pedagogy with design, encourage reflective observation. The process of creating a unique conceptual hierarchy of frequently seen design and pedagogical elements, and then using these elements to write the pattern, completes the cycle. These employ abstract conceptualisation, or the formulation of new theories, and then put those theories into practice. 
5.03.02 Modifications The ‘Pattern Template’ document was changed to incorporate the pattern name and problem statement, so as to make the task unambiguous. Examples of related patterns were also included, as design patterns are difficult to evaluate on their own, and should be encapsulated in a pattern language (Alexander et al., 1977). As this pattern language is not complete, examples of smaller and larger design for pedagogy pattern titles were included, as an indication of future work. The cards, brochure and a compact disc (CD) containing peer-reviewed literature, primers, internet forums to be examined and a glossary were placed in a custom-made briefcase. Initially the cards were given magnetic backs so that they could be used on a whiteboard, along with a set of whiteboard markers, so the writers could create lines between the design elements to link them together. 
5.04 Piloting the ‘Pattern Pack’ The ‘pattern pack’ was then piloted by the first pilot study pattern writer, the cognitive psychologist, so as to compare it with the previous method. The feedback was very positive. The writer reported that the writing task, including the process of extracting the pedagogical and design principles for inclusion into the pattern was much easier and clearer. The resulting pattern was on topic and focused on an e-learning forum, the ‘pattern pack’ was eliciting the desired results (Figure 5-8). 
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The writer did state, however, that reading the peer-reviewed literature was very time consuming and was continuing to confuse the task. Reading the literature consumed approximately three and a half hours of the research time. The participant suggested that the important elements of the literature should be distilled into an executive summary. Summarizing would reduce the time required to complete the entire task. It would also focus the readings and keep them on-topic. The entire process took over eight hours at this pilot stage. The magnetic strips on the cards were not deemed necessary, as the adhesive was not effective and it was easier just to lay the cards out on a table, or on the floor. The participant also stated that the entire process was tiring and suggested that it be broken down into two sessions: one that involved completing the readings and the card hierarchies and one writing the pattern. Being a trained cognitive psychologist, the participant stated that this would reduce the cognitive load on the pattern writers. 

 
Figure 5-8 The ‘Pattern Pack’. (Chatteur, 2009) Taking these comments into account, an executive summary was written, distilling out the relevant main points of the peer-reviewed literature, the brochure was updated to encourage a two-stage process, and the fifth pilot study was undertaken. The fifth pattern writing pilot was completed by a participant who was also the moderator of an online e-learning forum. The task was completed in less than four hours, in two separate sessions - a halving of the time of the previous pilot. The participant enjoyed using the ‘pattern pack’ and found the process clear and easy to use. This writer also suggested that the magnetic strips were unnecessary and that the individual card glossaries could be 
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reproduced on the back of each card. The pattern produced was on topic and clearly linked the design elements for an e-learning forum with the teaching and learning solutions. 

 
Figure 5-9 Pattern writer using ‘pattern pack’ (Chatteur, 2009) By using a tool that took an experiential approach in the development of design for pedagogy patterns for e-learning, the cognitive load for the pattern writers appeared to have been alleviated. The ‘pattern pack’ reduced the complexity of the task and allowed the research participants to quickly learn how to write the pattern. The tool allowed the writers to link pedagogical theories with the design of an e-learning forum in a clear and unambiguous way and was producing the consistent results required for the study. On reflection, the process of developing the ‘pattern pack’ followed an experiential learning approach. The three early pilots formed concrete experience (in this case a failure) upon which to reflect. This reflection on the process and the participants’ feedback led to the development of the ‘pattern pack’ – forming theories on how to facilitate the task of pattern writing – abstract conceptualisation. The design of the ‘pattern pack’ was continually modified based on the feedback of the final pilot participants. This modification formed the experiential/experimental part of the process and thus completed the Kolbian cycle. It became apparent during the development of the ‘pattern pack’ that it was not sufficient simply to give the participants background information in the form of peer-reviewed research and the primers on experiential learning and constructivism and expect the writers to be able to write pattern solutions based on them, or to understand how the ‘best practice’ examples contained in the peer-reviewed research could be applied and incorporated into the resulting patterns. The lack of direction made the task obscure and unachievable. The writers needed to be given clear instruction as to how to complete the task, not only verbally, 
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but this initial guidance needed to be reinforced with a brochure containing step-by-step instructions. Once a clear methodology was developed, the task of writing the design for pedagogy pattern became easier for the pilot participants, and subsequently the pattern writers.                             
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Chapter 6:  

Chapter Six | Pattern Writing and Evaluation 

This chapter will discuss the use of the ‘pattern pack’ and the evaluation of the resulting design for pedagogy patterns. It outlines the background of the writers, the process of writing the patterns and the pattern evaluation. The evaluation of the design for pedagogy patterns uses a mixed methods approach:  
• A quantitative assessment by experts based upon a set of criteria for design for pedagogy patterns 
• A textual analysis of the best pattern and a comparison with the standard design pattern (Schümmer & Lukosch, 2007) 

6.01 The Pattern Writers A final pool of eight pattern writers was drawn from an original pool of sixteen qualified participants, who had agreed to undertake the research activity. The large drop-out rate of pattern writers was largely due to the fact that the research activity would need to be undertaken over more than one session, and some participants found it impossible to commence the task due to more pressing demands on their time, unrelated to this research.  The following is a brief description of the participants. 
Subject A was a PhD candidate at the Faculty of Architecture, Planning and Design at the University of Sydney, specialising in the field of Design Science (Computing). This participant was conducting research into haptic user interfaces and was a tutor of a design course that used an online forum. Previously, this participant had worked in digital media production as a graphic and interaction designer. 
Subject B was a PhD candidate in at the Faculty of Architecture, Planning and Design at the University of Sydney who had a non-English speaking background. This participant was an experienced architect who was doing research into computer gaming and virtual environments to inform environmental (lighting and interior) design. This subject’s non-English speaking background meant that the pattern he produced was edited slightly for grammar. Specifically, this subject required assistance with the use of English prepositions. The content of his pattern was not otherwise edited. 
Subject C was a design educator with 15 years experience who was undertaking a Masters degree in Design Science (Computing) with an Honours dissertation. This subject had extensive experience in instructional design, online teaching via forums and recent research and development in digital media production. This subject had presented a number of 
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research papers at conferences as part of his professional practice as an educator, and was an accomplished programmer. His most recent field of research was in the interaction between mobile phones and virtual environments. 
Subject D was a design educator with nearly 30 years experience. With extensive experience in instructional design, this subject came from a background in television production. This subject also had experience in audio and electronics with an emphasis on loudspeaker construction. His teaching practice included digital media production, online audio and video and the integration of mobile and online environments, using mobile phone technology. 
Subject E was studying a Master of Philosophy in Design Science (Computing). This subject had extensive experience and professional practice in architectural design and owned a successful architectural practice. His area of investigation for his research was the design and use of online search engines. 
Subject F was a PhD candidate at the Faculty of Architecture, Design and Planning at the University of Sydney. This subject had a Bachelor of Engineering (Hons) in Computer Systems, a Bachelor of Science in Physics and a Masters in Development Studies. His research area was in technology and society, with a particular emphasis on providing computing facilities to students from third world countries or who lived in remote locations. 
Subject G was a participant with an extensive background in computing and design with Bachelor degrees in Computing Science and Pure Mathematics, Masters degrees in Design Science (Computing), Pure Mathematics and an MBA in Executive Management. This subject had graduate diplomas in mathematics and German, and Management. In addition she had 15 years experience in web development, information technology and IT management. 
Subject H was a PhD candidate in Electrical and Information Engineering at the University of Sydney whose research was in the field of artificial intelligence in education using text mining techniques. This participant had experience in the design, implementation and management of online forums. Although English was this participant’s second language, this did not present any issues in writing the design pattern. Once individuals indicated that they were interested in participating, they were given an information sheet and consent form, which can be found in Appendix 3. These forms were approved by the Human Research Ethics Committee (ref. 10-2007/10073) at the University of Sydney.  



Chapter 6:  Pattern Writ ing and Evaluation 

Design for  Pedagogy Patterns for  E-Learning 6-3

6.02 Using the ‘Pattern Pack’ Each pattern writing participant was given the ‘pattern pack’ and a briefing on the task. The briefing included an introduction to design patterns and their use, and explanations on what order to read the documentation and sequencing the task. Each participant was taken through the brochure from the ‘pattern pack’ (Appendix 2) and the pattern problem was explained. The ‘Pattern Template’ and ‘Pattern Template Explained’ documents were shown to each writer so that the pattern structure was clear and they knew how to organise the different sections of the pattern. The writers were given demonstrations on how to use the ‘pattern pack’ cards and the digital camera. They were then shown where in the ‘Pattern Template’ to place the data they had gathered using the two different sets of coloured cards. The briefings took between half an hour to an hour for each participant. In the briefing session it was suggested that the entire activity should not take more than four hours to achieve, in two separate sessions of two hours each. Each participant was asked to take a break between each session. The participants were advised that completing the second session on a different day to the first session would make the task easier. The separation of the writing task into two different sessions on different days was done on the advice of one of the pilot subjects, a cognitive psychologist, who suggested that dividing the task would reduce cognitive load. The psychologist suggested that it was be advantageous to undertake the second part, the writing exercise, on a different day to the background reading and card hierarchy exercise.  This request was also consistent with experiential learning theory. The readings, examination of the existing online forums and card activity gave the participants concrete experience in the field of e-learning forums. This was to be followed by a cognitive break, giving each participant time for reflection. This would have helped to consolidate the learning and develop new understandings of the linkages between the forum design elements and the pedagogy. The connections made between the design elements and pedagogy would be put into practice (active experimentation) on the subsequent day, when using the information from the cards in the writing activity. Feedback from the participants appeared to indicate that this advice was followed by three of the eight participants (Subject C, Subject D and Subject H). Two of the participants did not follow this advice, due to constraints on their time (Subject G and Subject B). No feedback was received from the other three. 
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Once the first few participants discovered that the task would need to take place on different days, many specifically requested if they could have the ‘pattern pack’ for a longer period than two days due to prior demands on their time. 

 
Figure 6-1 Three steps to pattern writing. Figure 6-1 shows a section from the brochure in the ‘pattern pack’ that outlines three different steps in the pattern writing process. The next section explains these steps in detail. 

Step 1: Investigate Session one requested the participants to firstly read the instruction brochure, which reinforced the briefing given to them by the researcher. The brochure gave the participants the sequencing of the task and outlined the activities that needed to be undertaken, and provided the predefined pattern problem: Students need to communicate with each other about the course content. How does one design a forum to facilitate and encourage collaborative learning? The pattern writers were asked to read the primers on constructivism and experiential learning. These documents gave the writers a background to the learning theories and a number of general interaction design principles to use when applying the learning theories to e-learning design. As the pedagogical philosophies of constructivist and experiential learning theories are central to a design for pedagogy pattern, this was an important step. The next step was to read an executive summary of the peer-reviewed research papers. The papers were also provided. The executive summary was created to reduce the amount of time for the writing activity, and to distil the findings of the research papers into relevant chunks of information. The readings provided current research findings on best practice for the use of online forums for e-learning. From these readings participants were asked to identify 
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generic design and pedagogical principles, and to note them down. At this stage the participants should have looked at the two sets of cards to determine which cards contained information from the readings. This step was intended to give the participants information on design and pedagogical practices appropriate for the user interface, information architecture and content layout of an e-learning forum, based on current research into best practice. 
Step 2: Evaluate and Extract In the next stage, the writers examined three online forums. The participants were asked not to let this task take more than around 10 minutes per forum. This request was made to limit the amount of time spent per forum, which could add a significant amount of time to the task. As most of the participants were already familiar with online forums, their prior expertise would also help expedite the task. After examining the forums, and using the white design cards (Appendix 2), the writers created a hierarchy representing the information architecture/navigation and design elements of the forum (i.e. structure = visible screen elements). The blue pedagogy cards were then placed in the hierarchy matching the location where the writer identified pedagogy taking place within the forum (i.e. function = what pedagogy is occurring). The white cards therefore represented the structure of the forum, resembling a flowchart or sitemap. The blue pedagogy cards were placed within or alongside this structure. In this way the writers could identify the design elements of the forum and locate the areas where links between pedagogy and design were occurring. Once a hierarchy was created for one of the e-learning forums, it was photographed, and the process repeated for the other two forums. When this was completed, the writer was to critically analyse the photographs to create a single forum that contained all of the common elements. In this card hierarchy the writer should have incorporated any elements that reflected best practice as outlined in the executive summary of the peer-reviewed papers. After Step Two was completed, the brochure instructed the writer to take a break and preferably to complete the next step on a different day. 
Step 3: Create Step three was the writing task, where the card hierarchies were used to aid the writing of the design for pedagogy pattern. The writers were to take the ‘Pattern Template’ and using the ‘Pattern Template Explained’ as a guide, write in the empty spaces in the template (Appendix 2). Participants could use the photograph of the generic forum that they created as an example diagram if they wished. The ‘Pattern Template’ document had the pattern problem filled in to reduce ambiguity and errors. It also contained example related patterns, which could be modified if the writer wished. 
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Information on what constituted a well-written pattern (see Chapter Two) was contained in the ‘Pattern Template Explained’ document. This offered guidelines on the use of constructive language, in the introduction: 
• The writing style of the pattern should explain how it can be used in context. (Rather 

than just describing what it does.) Remember, designers will be using your pattern to help them create their designs. 
• It should be written as an instruction. This was reinforced in the solution section of the pattern: 
• State the solution as an instruction... 
• Outline how the solution can be used by the designers, don’t just describe what it does. 
• Give specifications as to how to use this in user interface, information architecture/navigation and content layout. . 
• Give the users the context of your solution, and examples of how it can be possibly used. 
• Tell the users the circumstances as to when this pattern can be used, and under what 

situations you would not use it. The actual term ‘constructive’ language was not used in the document, as the pilot studies showed that this led to confusion when used in the same context as ‘constructivism’. The other matrixes for a well-written pattern were embedded in the pattern structure and the method. The pattern template contained skippable and optional fields (i.e. case study, picture, consider these other solutions). Providing headings in the pattern also allowed sections to be easily identified and skipped. The structure provided a context and a related 

patterns section, which could tightly integrate this pattern with those above and below it in a future pattern language. The participants were encouraged to use the ‘Glossary’ document, which contained all of the card elements and their definitions. This was to assist with the pattern solution and the 
teaching strategies sections. 
6.02.01 Feedback on the ‘Pattern Pack’ and Writing Process Feedback from the writers indicated that, in the majority of the cases, the task was clear, and although difficult, not prohibitively so. Most of the writers requested more time for the writing task, however, the card task was usually completed within the two hour time frame. There were two participants who expressed that they were having difficulty in the pattern writing task and required additional assistance from the researcher. Subject B, who was from a non-English speaking background, required additional tutoring and briefing. The additional briefing took approximately one and a quarter hours, and involved a ‘hands on’ tutorial on 
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the use of the design and pedagogy cards. Once the task was understood, the participant exhibited no further difficulties in the task. The second participant who exhibited difficulties was Subject D, a design educator with over 30 years teaching experience. Additional tutoring was undertaken with this participant, in the form of a face-to-face briefing and demonstration of the card task. This participant exhibited the most difficulty in completing the pattern writing task, and had strong predetermined ideas on learning activities. While enthusiastic in undertaking the pattern writing task, this participant used the writing activity as a way to explore how pedagogical theories interact with activities that had already been formulated, prior to this study. These activities did not include an online e-learning forum. This participant made use of the pedagogy cards, but the forum-specific design cards were a mismatch with the design solutions chosen. 
6.03 Evaluation of the Patterns This section will outline the qualifications of the two expert reviewers, the factors used for the evaluation and the assessment instrument. 
6.03.01 The Reviewers Two reviewers were used to evaluate the patterns. Both reviewers were researchers in the design pattern field. Reviewer A was myself, the primary researcher with, at the time of the evaluation, 10 years experience in the design field. I had been researching in the field of design patterns in e-learning for 3 years. My professional background includes a Bachelor of Arts in Professional Writing, a Master’s Degree (Honours) in Design Science (Computing), 12 months as a graphic/interaction designer, 2 1/2 years in computer gaming as a lead artist, 5 years in the BBC as an e-learning website producer and 3 years teaching digital media design in adult education at TAFE and University level. I had 12 years experience in television directing, production and operations (see Appendix 12). Reviewer B was Michael Derntl, a 31 year old male researcher with 7 years experience in design pattern theory and research. Working at the Faculty of Computer Science at the University of Vienna, this reviewer had published extensively in the field of design patterns and education. His PhD thesis dealt with Patterns for Person-Centred E-Learning. This researcher was based in Vienna, Austria. The assessment tool (Appendix Five) was subject to Sydney University ethics application approval HREC 10073, which was approved by the Human Ethics Committee in October 2007. 
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6.03.02 The Evaluation Factors In this section the factors used to evaluate the design for pedagogy patterns will be discussed, along with examples of items using these factors in the evaluation instrument (Appendix Five and Six). A design for pedagogy pattern must: 
Factor 1: Show the relationships between pedagogic strategies associated with the design elements and those linked with the general and abstract ways of thinking about education, including the social and the educational context, teaching practices and the tactics for engaging students.  Five of the Likert scale statements investigated this factor. These included items on the consolidation of learning, ‘real world practice’, reflection and stimulation. Items in this factor are described in Table 6-1. 

Table 6-1 Examples of questions on pedagogical strategies and general ways of thinking about education 

This pattern outlines how to help students reflect on their learning. 

This pattern is likely to result in an e-learning courseware that will 
stimulate a student’s learning experience. 

The concepts in this pattern clearly link theory and research with practice. 

Constructivist learning theory is incorporated into the writing of this 
pattern. These items clearly show the use of a pedagogical philosophy in the pattern and examples of this being put into practice.  
Factor 2: Make the pedagogy explicit, in how it is articulated through image, text and interaction.  The second factor is to make the pedagogy explicit, through image, text and interaction. Evaluating this factor is difficult in a pattern which is assisting the design of an e-learning forum. The relationship between pedagogy and image and text in a forum is often restricted to text, in the form of inter-personal communication. So this element was included in the evaluation. Interaction in this factor could be evaluated in two ways, through navigation, which is also addressed in Factor Four, and the interaction between forum participants. This is addressed in an item in Table 6-2. These items included statements on catering for different types of users, collaboration and social interaction. Collaboration and social interaction are one of the main tenets used in social constructivism. 
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Table 6-2 Examples of explicit use of pedagogy, through image, text and interaction 

This pattern shows how informal communication could be used 
(such as instant messaging and email). 

Social interaction could be promoted by using this pattern.  
Factor 3: Link teaching practices with the resultant courseware. The third factor is one of the most important factors in this evaluation. If the design for pedagogy patterns are to be successful, clear linkages between design solutions and teaching practices need to be apparent in the pattern (Table 6-3). 

Table 6-3 Examples of the linkages between design and teaching practices 

I could identify links between the design solution and the teaching 
strategies. 

This pattern contains all of the common elements required for a 
pattern that links design with pedagogy. 

This pattern promotes the use of student/teacher communication. The next set of factors needs to be taken into consideration when evaluating a design pattern. Factor four addresses issues crucial for patterns for computer (screen-based) design. A pattern for computer or screen-based interaction must: 
Factor 4: Address issues of user interface, information architecture/navigation and content layout design. The fourth factor for a successful design for pedagogy pattern for e-learning is the organisation of the interface, information architecture and page design elements (such as text boxes, images, input fields). Table 6-4 shows illustrative items that address the fourth variable. 

Table 6-4 Examples of questions relating to interface, information architecture and design elements 

 This pattern describes how the information architecture (structure of the 
courseware) could be organised. 

This pattern outlines how to organise screen and interface design. 

All design patterns should: 
Factor 5: Be well-written, communicate clearly and be easy to put into practice. Clearly show how this particular pattern relates to others within the same pattern language. 
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In Chapter Two I outlined current research in how to create a ‘well-written pattern’. Although the use of constructive language (i.e. showing how the solution can be put into use, rather than as a description) has proven useful in software design (Clancy & Linn, 1999; Shackelford & Badre, 1993), its usefulness is not proven in e-learning design. It is, however, useful for providing clarity in the pattern document. Of the eight pattern writers, only one completed the optional case study field, so even though this is an important inclusion for novice designers, it was decided not to make this an aspect of the evaluation. The other three important aspects for clear pattern writing were: 
• Making some sections skippable (Meszaros & Doble, 1997)  
• Creating a structure that includes tight relationship to other patterns, (Shalloway & Trott, 2005) 
• Embedding an overriding pedagogical philosophy as a guiding principle (Goodyear, 2005) These were embedded within the pattern templates and pattern writing process. The skippable sections aspect was included in all the patterns, as all followed the pattern template, with skippable sections marked with headings, and the case study included in a side panel. This aspect of the pattern was not modified by any of the pattern writers, so was excluded from the evaluation. The difficulty in providing tight relationships to other patterns in a study which was only examining one pattern was overcome by providing a context and default related patterns for the writers. Of the eight writers, no-one made any changes to the default related patterns, so this requirement was not included in the evaluation. The final factor for a successful design pattern is true for all design patterns – they must communicate clearly, be easy to use and must relate back to the larger pattern language through references to patterns that sit higher or lower in the pattern language. Table 6-5 outlines example items that address this fifth variable. 

Table 6-5 Three examples of questions on the pattern’s ease of use 

I can understand how to put this pattern into practice. 

This pattern communicates clearly. 

This pattern doesn’t just describe the problem, but it is written so that it is 
clear how it can be put into use. 

Items that address the pattern’s ease of use, including clear communication, structure, ability to be used in a novel situation and practical application fulfilled this factor. Items on ease of 
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use were taken from the above and principles outlined in ‘How to Write a Good Design Pattern’ (Bloodworth, 2008). If these factors were to be true of all design for pedagogy patterns, then part of the evaluation instrument would contain generalised items. However, in order to rank the patterns, it was also necessary to determine how these factors addressed this particular pattern, the e-learning forum. Some pedagogical and design issues are particular to the type of pattern being developed. It was therefore decided to divide the evaluation into two sections: factors that dealt with design for pedagogy patterns in general, and factors that evaluated the forum pattern in particular. In this way part of the evaluation instrument could be reused for future patterns, whilst maintaining the granularity required for this particular e-learning forum pattern. 
6.03.03 The Assessment Tool The introduction page for the assessment tool described a design for pedagogy pattern and outlined the process involved in creating one (Appendix Five). It also included links to the constructivism and experiential learning primers so that the reviewers could be familiar with the two learning theories that were being embedded into the design for pedagogy pattern. These primers were identical to the two primers provided as part of the ‘pattern pack’ (Figure 6-1). It ensured that the reviewers and the pattern writers both shared a common point of reference with regard to the learning theories. The introductory page contained links to downloadable documents for each of the eight design for pedagogy patterns for an e-learning forum. These links were named ‘Pattern A, Pattern B’ etc. The alphanumeric name related each pattern to the pattern writer, but did not reveal the author’s name or location. For example, ‘Pattern A’ was written by ‘Subject A’ and so on. The reviewer needed to download and read each of the patterns being evaluated prior to clicking the ‘Continue to Survey’ button. The first page of the survey provided input fields for each reviewer to identify themselves. This helped to map each evaluation to the appropriate reviewer. The second page captured details on professional experience and background information on how many years they had been working in their field, as well as in the field of design pattern theory and research. Originally there were to be four different experts who had agreed to evaluate the patterns, and these details were necessary to map each evaluation to the correct expert. However, two of the experts could not participate in the evaluation due to work commitments. The ultimate aim of the evaluation was for the reviewers to rank order the best to worst design for pedagogy pattern. This ranking is comprised of three sets of data. 
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• Quantitative assessment score based on factors explained previously 
• A rank (1-8) provided by each reviewer 
• A pattern quality score (1-5) provided by each reviewer The assessment tool also contained fields for qualitative comments that will be discussed in the next section. All of the items that formed the quantitative evaluation score were written so that the reviewer could choose from a range of five levels of agreement; from strongly disagree to strongly agree. Each item was written so that a strongly disagree corresponded with a negative impression of the pattern. Numeric values were assigned to each level of agreement (Table 6-6). 

Table 6-6 Likert scale values 

Classification 
Strongly 
Disagree 

Somewhat 
Disagree 

Neither agree 
nor disagree 

Somewhat 
Agree 

Strongly 
Agree 

Numeric value 1 2 3 4 5 The pattern quality score was judged on a scale of one to five, (where five was excellent). This evaluation was a norm-referenced test – it situated the pattern in the population of existing patterns to determine its relative quality. Although a pattern from this set of design for pedagogy patterns may have had the highest ranking, this did not necessarily make it a high quality pattern in the context of design patterns that existed outside of this study. The reviewers ordered the rank of all the patterns from 1-8 where 1 is the best pattern. It was specifically requested that each pattern be given a different ranking. Two patterns should not have the same rank from the same reviewer. This ranking would be compared with the quantitative Likert scale score and with the quality score to determine the highest ranked pattern. The raw results from the reviewers’ assessments are provided in Appendix Six. 
6.03.04 Ranking the Patterns Quantitatively Three sets of calculations were involved in tallying the data. Table 6-7 shows the different calculations involved in ranking the patterns. The first assessment involved the tallying of the quantitative data, which was collected from the Likert scale tool. Each pattern’s score from each reviewer was tallied, using the Likert scale values in Table 6-6. Then an average score for each pattern was calculated. It was then possible to rank the patterns, from highest score (ranked first) to lowest score (eighth). 
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The second correlation was from each pattern’s rank. As can be seen in Table 6-7, there was a disagreement between the reviewers in the ranking for Patterns E and H. 
Table 6-7 Ranking the patterns 

Pattern Number A B C D E F G H 

Score  
(Reviewer A) 

84 46 52 25 59 81 104 79 

Score  
(Reviewer B) 

82 42 62 25 67 89 104 74 

Average score  83 44 57 25 63 85 104 76.5 
Ranking based on 
average score 

Third Seventh Sixth Eighth Fifth Second First Fourth 

Rank (Reviewer 
A) 

3 7 6 8 5 2 1 4 

Rank (Reviewer 
B) 

3 7 6 8 4 2 1 5 

Average Rank 
value 

Third Seventh Sixth Eighth 
4.5 equal 

fourth 
Second First 

4.5 equal 
fourth 

Discrepancy in 
Rank 

    *   * 

Quality Score 
(Reviewer A) 

3 1 2 1 2 4 5 4 

Quality Score 
(Reviewer B) 

3 1 2 1 2 3 4 2 

Average Quality 
Score  

3 1 2 1 2 3.5 4.5 3 

Overall ranking Third Seventh Sixth Eighth Fifth Second First Fourth The last rank was derived from each pattern’s quality score, where one was lowest score, indicating poor quality, and five represented excellent. Two patterns were ranked one (lowest) by both reviewers, two were ranked two (second lowest) and two were ranked three. The average quality score clarified the discrepancy between Patterns E and H; each received a different average quality score. The first and second ranked patterns corresponded to the other data rankings. By correlating the average score with the average rank, and cross checking with the average quality score it was possible to determine the overall ranking of the patterns. By examining the ranking from all three sets of data, it was possible to clarify the rankings of Patterns E and H, placing them fifth and fourth, respectively. It is clear from all three sets of rankings that pattern G was consistently ranked as the best pattern by both of the reviewers. 
6.03.05 Qualitative Comments In examining the qualitative comments by the evaluators, using a grounded approach, it is possible to determine consistent attributes that differentiate the high ranking pattern from those in the middle and at the bottom of the ranking scores. All of the comments were 
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examined and common threads and themes were identified by correlating the comments with the pattern’s rank. When examined in clusters, containing the two highest ranking patterns, the three middle ranking and three lowest ranking patterns, common themes became very clear. The five different themes that emerged from this grounded analysis were: 
• Suggestions for pattern improvement (constructive criticisms) 
• Links between pedagogy and design solutions 
• Structure 
• Clarity, vagueness and focus 
• Lack of pedagogy Comments for high ranking patterns (Patterns G and F) contained references to the links between pedagogy and design solutions. These comments tended to be ‘constructive criticisms’, suggesting changes that would improve the pattern quality. For example, Reviewer B stated that for the worst pedagogical characteristic, Pattern G ‘Could provide more info on concrete course settings in which the pattern could be of use’. Reviewer A said improvements that could be made to Pattern F could involve ‘More attention to links between patterns, more attention to experiential learning, a bit clearer in structure.’ Both evaluators requested that the highest ranking pattern (G) be more brief and criticised it for being too long. Comments for middle ranking patterns (A, H and E) began to include references to lack of clarity, vagueness and lack of focus. Criticisms arose on unclear structure and linkages between pedagogy and design, teaching strategies and lack of pedagogy. For example, Reviewer A, when asked about the worst pedagogical characteristic for Pattern E, said ‘Not much on encouraging reflection, participation, or site design.’ Reviewer B was more critical, stating: The teaching strategies are so vague that I would have no idea what to do with them. What am I supposed to do in order to maintain a "balance between guiding discussion and going with the flow" ?? Also the use of design elements is not grounded in any theory or evidence. E.g. it says to include as many rich media elements as possible. For what purpose? I think that tools are built to support use cases; they are NOT built to expose as many functions and gadgets as possible. The primary objective of any software system must be: support the user. The pattern doesn't tell how all those design elements achieve this. Lower ranking patterns (B, C and D) were strongly criticised for their lack of pedagogy. An example of this was when Reviewer A commented on the worst pedagogical characteristic of 
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Pattern B, and stated ‘There is no pedagogical element, so any would be an improvement.’ Reviewer B when commenting on the best pedagogical characteristic of Pattern C, said, ‘n/a -- There is almost no pedagogy in the pattern’. For the lowest ranking pattern, both reviewers suggest that the pattern be rewritten completely. 
6.04 Textual Comparison of a Design for Pedagogy Pattern 

with a Standard Design Pattern This section compares the highest ranking pattern with a generic forum pattern. In their book 
Patterns for Computer-Mediated Interaction, Schümmer and Lukosch (2007) outline a pattern for an online forum. In order to judge the overall quality of the design for pedagogy pattern a comparison was made between the two patterns. This comparison uses the existing design for pedagogy pattern structure to categorize the elements within the pattern document. It should be noted here that the structure of the pattern documents differ. The purpose of this comparison is to determine whether the content of Pattern G is of a similar quality to the published pattern. To determine this, each section in the design for pedagogy pattern structure is compared to the corresponding section in the standard forum pattern. This comparison assumes that the standard design pattern is a high quality pattern. As this pattern is part of a published book and has therefore undergone an editorial process, this is a reasonable assumption. In this comparison I have included the pedagogical component and the teaching strategies for completeness; however, in the published version, the standard design pattern for a forum did not contain such a section. 

Table 6-8 Summary of structural differences 

Schümmer and Lukosch Forum Pattern Design for Pedagogy Pattern G  

 Summary 

Picture of forum in Rome, Italy Diagram of the use case for this pattern 

Background 
Definition of forum 
Use as asynchronous communication in the 
context of a community 

Context 
Enhancing student learning 
Intended use as logical elements and structure in the 
context of a class of 5- 30 participants 
Assumes use of tutor/moderator 
Use as asynchronous communication 
Assumption of completely online learning 

Problem statement Problem statement 

Problem background 
Use cases (when pattern should be used) 

Problem background 
(none) 
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Solution Statement 
Forums list  
Use analysis  
Danger spots 
Email clients/mailing lists 
System design/communication 
Threaded discussions 

Solution Statement 
Forums list/threaded discussion/multiple 
threads/multiple messages 
Use analysis (announcements and messages) 
Public/Private message modes 
Design elements for public/private modes (very 
detailed) 
Admin pages 
Volume analysis (how many pages at each level) 

Image of online forum Structure diagram (photo) 

n/a Teaching strategies 
Strategies for success 
Calm and friendly atmosphere 
Don’t dominate discussions 
Social interaction 
Critical thinking 
Peer feedback 
Ensure each message has a reply 
Exploration 
Deep enquiry 
Positive feedback 
Clear discussion objectives 
Learner activity goals 
Reflection/reflective observation 
Scaffolding 
Alternative pedagogical solutions 

Related patterns 
Feedback loop 
Interaction directory 
FAQ 
Quality inspection 
Threaded discussions 
Periodic report 
Change indicator 
Chat 
Message board 
E-Forum 

Related patterns 
Moderation settings 
Private messages 
Social space 
MUDS, MOOS or online chat  

 

Case Study (Yes - about an expert in computer-
supported collaborative learning in the Scenario 
section)  

Case Study (present in structure but no content) 

References (yes) References (present in structure but no content) 

Table 6-8 compares the common elements of the standard design pattern with the design for pedagogy pattern in terms of the differences in the structure of the two patterns. What follows is an analysis of the different structural elements of the two patterns. 
6.04.01 Structural Differences 

Pictures: The standard pattern commences with a photograph of The Forum in Rome, Italy. In design patterns, the photograph provides a visual cue or summary of the core concepts in the pattern. In this case the image draws connections from the original Ancient Roman forum: 
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a place for meetings, debate, decision making and politics. In this way the imagery draws a connection through history – the ancient forum as a basis for a very modern concept – an online forum. The design for pedagogy pattern begins with short text summary and contains a use case diagram of what is called ‘The high level process of using the “baseline” online forum’. This diagram, similar to a flowchart, represents the process of how the students log in, access a particular forum, view and post messages and interact with others by submitting questions and responses within the discussions. It discusses the scope of the pattern, navigation and information architecture, student-to-student and student-teacher communication. Use case elements are addressed in the solution section of the standard design pattern. From the very first section, the design for pedagogy pattern focuses on pedagogical issues: 
• How many students this pattern (and the forum) is intended to serve 
• How students navigate to and use the forum by viewing announcements and messages within discussions in the forum  
• Student-to-student (by submitting messages and responses) and student-facilitator (by submitting questions) interaction Even at this early stage it is possible to see connections in this pattern between pedagogical practice and design elements – in this case information architecture, navigation and student communication and collaboration. 

Background: The standard pattern defines a forum using a dictionary definition. It states: ‘This pattern is intended to provide the means for asynchronous group communication… It allows users to communicate in the context of a community.’ The standard pattern’s background section concentrates on defining what a forum is, using a transactional approach by providing examples of a forum in use. The design for pedagogy Pattern G has a longer background section. It outlines the failings of some online forums when used in e-learning: ‘forums do not enhance student learning, and worse, may waste time and hamper students’ efforts to collaborate and learn.’ Forums, it states, can be designed to meet certain ‘baseline requirements’ so as to reduce student frustration and that ‘potentially enhances the learning experience’. This part of the background section states the pattern’s intention to optimise the design of online forums for e-learning, to improve their form and function to streamline collaboration and learning. The forum pattern is described as a baseline ‘logical structure’ for the online forum, as opposed to ‘actual content, page layout, look and feel’. It states that moderation should be by a single tutor for a class of 5-30 participants using asynchronous communication. The 
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function of the pattern is discussed, to ‘suggest ways that the forum should be used by course facilitators’. It suggests that forums using more than 30 participants could create ‘information overload’ and lead to poorer learning outcomes. The background section concludes by stating the assumption that the forum is an asynchronous tool for a class that meets entirely online. Both the design for pedagogy pattern and the standard pattern’s background sections deal with definitions. The standard pattern is more concise in this, whereas the design for pedagogy Pattern G defines the forum’s use as an e-learning tool, its intended users (students and facilitators), and what the pattern will and will not do. It does not state any evidence for the claim of ‘information overload’ or poor learning outcomes in this context. 
Problem: The standard design pattern states the problem:  Users want to communicate about a specific topic. Without knowing people interested in the same topic, this is difficult. This pattern problem deals with connecting communication across a spatio-temporal disconnect. Its concern is with creating a community of users with a common interest. It outlines in the problem background the use case for this pattern, in a bulleted list of six different instances. The focus of this list is inclusiveness and contextualisation – how to include members, how they interact in a group context and how people catch up with messages. This section is comparable to the use case diagram of the design for pedagogy pattern in that it defines under which circumstances the pattern should be used. The design for pedagogy problem statement is:  Students need to communicate with each other about the course (subject). How does one design a forum to facilitate and encourage collaborative learning? This pattern has a conceptual difference from the standard design pattern. It connects communication across the spatio-temporal disconnect for the purposes of student communication and collaborative learning. Social communication and student collaboration are core issues in social constructivist learning theory. By allowing members of a course to communicate and collaborate, participants are able to socially verify knowledge theories. Students form theories about course content (abstract conceptualisation), then validate this knowledge in part through social interaction. This social verification is one of the enablers of knowledge construction. This social verification of knowledge also operates in informal learning. The design for pedagogy pattern’s problem section does not contain any background information. 
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Solution: The standard pattern suggests all users can create a forum that contains forum lists for other users to access, thereby allowing the display and posting of messages. This allows users to join and follow an online discussion. The solution raises questions about user access and categorisation. It also discusses different options for forum access, such as using an email client in the form of an email list. It links to other patterns such as THREADED DISCUSSION and control of the content of the forum via the QUALITY INSPECTION pattern. There is a focus on system design, with an emphasis on server access and persistent storage of messages. The standard design pattern raises the possibility of the forum being accessed via an email client. It also provides links to other patterns in the entire pattern language within the solution background, a feature absent in the design for pedagogy pattern. The design for pedagogy Pattern G solution statement is unclear:  
The solution should have all basic ‘housekeeping’ elements so that the students are not hampered. These elements can be considered as ‘hygiene-factors’ for a basic, functioning forum. The phrasing of the design for pedagogy statement needs to be revised. Its stated intent is to not hamper students. It is unclear what ‘housekeeping elements’ and ‘hygiene-factors’ are. The use of obscure language could confuse users of the pattern. Linkages between design elements, information architecture and navigation and pedagogy are very clear in the design for pedagogy pattern’s solution section. The solution body begins by deconstructing the problem into two categories: announcements and messages. Announcements provide critical information for the students and sit on the student’s home page. Messages are further deconstructed into questions, answers, information, pointers to other resources and rich media elements. Navigation elements and page access are defined for public and private modes of operation. Public content is available to anyone browsing the Internet, whereas private is reserved for students who have logged in. Pedagogical features available only to students include student home and profile pages, rich media elements, discussion topic pages and threaded messages. What is interesting to note in this section is that even when discussing the threaded messages, a feature common to many forums, the thread title examples are often pedagogical in nature, for example: 

• Assignment 1 guidelines 
• Reflecting on the discussion from Week 1 
• Questions about content in Chapter 7 
• Additional material for advanced students etc. 
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The pattern then goes into detail as to how many pages would be expected at each level of the forum, giving a minimum, maximum and average value for forums, topics, threads and messages. It discusses the provision of navigation features for large discussions. The solution background section of the design for pedagogy pattern could do with extensive editing for brevity – it is four pages long. It deals with many issues in common with the standard pattern, such as forum creation, topic categorisation, posting and accessing messages and public access. The focus of the pattern has shifted from learning management, to forum management, showing that consideration has also been given to usability issues. 
Diagram: Many design pattern languages contain a diagram section, which outlines key features that should be included in the design solution. Often this is in the form of a sketch. For example, The Design of Sites (Van Duyne, Landay, & Hong, 2003) uses this section to sketch sections of the site, page layout or information architecture. This diagram is often transactional in nature, giving the designer concrete examples that can be drawn upon when using the pattern. The standard pattern contains an image of an online forum from Yahoo Groups, a popular forum tool. This illustration is again transactional, providing an example as inspiration for page layout. The design for pedagogy pattern shows a photograph of the card hierarchy. This is an example of the information architecture of the forum and the public and private areas. Rather than being transactional, this is a relational image. It enables the user to examine the relationships between the pedagogy and the information architecture of the site. In this way the linkages between information architecture and the pedagogical structure of the site can be analysed by the pattern user, in relation to what is publically accessible versus enrolees of the forum. 
Teaching Strategies: This section does not apply to the standard pattern, as it is not intended as a pedagogical tool. The design for pedagogy pattern outlines a set of pedagogical principles that should be kept in mind by the facilitator throughout the course. There are thirteen pedagogical principles in all. 
Related Patterns: The standard pattern outlines the related patterns, FEEDBACK LOOP, INTERACTION DIRECTORY, FAQ, QUALITY INSPECTION, THREADED DISCUSSIONS, PERIODIC REPORT, CHANGE INDICATOR, CHAT, MESSAGEBOARD and E-FORUM. The design for pedagogy pattern outlines four related patterns: MODERATION SETTINGS, PRIVATE MESSAGES, SOCIAL SPACE, MUDS, MOOs or ONLINE CHAT. The standard design pattern’s related patterns deal with process, information flow and editorial (moderation) for content 
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quality as well as areas for non-formal communication methods. The design for pedagogy’s related patterns primarily deal with social interaction and levels of freedom. It should be noted here that no new patterns were added to the list included in the pattern template by the pattern’s author. The links between the design for pedagogy pattern and an entire pattern language could be further developed to show a holistic approach to the design solutions. What is lacking are patterns which also relate to design solutions. It lacks linkages between user interface, information architecture/navigation and content layout  and navigation patterns. The standard pattern is more complete in its related patterns section, which is unsurprising in that it sits within an entire pattern language. The design for pedagogy pattern, by contrast, has been written in isolation, without the aid of completed patterns surrounding it. This may have made conceptualising the related patterns more difficult. 
Case studies: The standard design pattern describes a brief case study about an expert in computer supported collaborative learning, and how he can maintain communication with his peers. In the standard pattern there is a section entitled ‘Scenario’ which is where this case study resides. The design for pedagogy pattern provides the template for a case study, but none was provided by the writer. 
6.04.02 Conceptual Differences The design for pedagogy pattern places its entire form and focus on pedagogy. The use case diagram, the background statement, problem, solution, teaching strategy and related pattern sections have all been conceptualised with pedagogy in mind. There is a particular emphasis on social constructivism in this pattern, which is to be expected of a forum, an e-learning application that lends itself to this particular learning theory. There is also evidence of experiential learning theory in the emphasis on reflection; however, it is not possible to identify evidence of other elements of Kolb’s learning cycle in the pattern. The design for pedagogy pattern contains discussion on areas of the forum able to be accessed by non-members in a public facing site, and outlines the different features made available when the user becomes a forum member. These issues are not addressed in the standard pattern. Whether this treatment is appropriate for a document which is supposed to provide generic design solutions is debatable. Many e-learning forums sit behind student logins on a learning portal or university website and have no public access to the forum areas. The pattern does not include discussion of e-learning forums that sit behind learning portals, and hence have no public facing pages. 
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The pattern also addresses teaching strategies, an area which is not applicable to the standard pattern, as its problem statement does not include mention of e-learning. The design for pedagogy pattern outlines thirteen teaching strategies that could be used when using the courseware resulting from the pattern (Appendix 9). However, the standard pattern does touch upon e-learning when discussing the case study. It describes an e-learning expert who wants to collaborate in developing a games engine for collaborative learning, and the use of a forum to include other gaming community members. What is interesting is that although the authors of the standard pattern have considered e-learning in the case study, pedagogical issues are not otherwise mentioned in the pattern. Considering that the design for pedagogy pattern’s content is at first draft stage, and it is not written by an expert, it does compare favourably with the standard pattern. It undoubtedly requires further refinement and editing, particularly in the solution statement and background. It is nearly four times longer than the standard design pattern and both of the expert reviewers felt when ranking the patterns that it needed to be briefer. This pattern appears to be conceived with pedagogical thinking in mind, without appearing to lack commonly found design features of an e-learning forum. Many of the design elements in the standard design pattern are present, and in instances where there are differences, the content of the section deals with similar issues, albeit in a different way. Both forums have design elements in common (e.g. threads, messages, categories). What differs between the two patterns is how these elements are conceived and used in the context of e-learning. An example of this is the background section, where the standard pattern begins with a definition of a forum and ends with the context for the pattern’s use. The design for pedagogy pattern also begins with a definition – it describes why some forums are not useful for e-learning and then outlines the pattern’s intended use. The form of the two patterns is different, but the function is similar. This is significant because in this study it is important to establish whether common elements are dealt with by both patterns. Introducing pedagogical thinking into the process of writing a design pattern should not diminish its features and design solutions. In other words, introducing pedagogy should not mean that other essential elements suffer. Table 6-9 contains a summary of the conceptual differences between the two patterns.   
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Table 6-9 Summary of conceptual differences 

Section Standard Pattern Design for Pedagogy Pattern 

Picture Visual cue/historical context Process/use 

Background Definition Context 

Problem 
Communication across 
spatio-temporal disconnect 

Social knowledge sharing and 
collaboration leading to 
knowledge construction 

Solution Access 
Learning and forum 
management 

Diagram Transactional Relational 

Related patterns 
Process, information flow, 
editorial moderation 

Social interaction and levels of 
freedom 

 Adding a pedagogical lens to the design for pedagogy pattern has altered the focus of the pattern. It examines all of the forum aspects with pedagogy as the primary concern. The function of a design pattern is to present solutions to commonly found design problems and in this it has succeeded. Many features appear to have been contextualised and justified by explaining their pedagogical use. What the inclusion of pedagogy has done, however, is add significantly to the length of the pattern document. Whether this becomes an issue when the pattern is used may become apparent when the pattern is put into use, which will be discussed in forthcoming chapters.            
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Chapter 7:  

Chapter Seven | Quality of Design Assistance 

7.01 The Laboratory Experiment Both the standard design pattern and the highest ranked design for pedagogy pattern were used with a set of participants to produce a low-fidelity prototype of an e-learning forum. Nine participants, representing individuals with three different levels of expertise were asked to design a forum for e-learning. The forum they were to design was for a class that would meet entirely online. They were given paper, pencils and pens, a ruler, eraser, a computer with image editing software (Photoshop) installed and open, a computer mouse and mousepad. They were not given access to the internet. They were asked to design the user interface, information architecture/navigation and content layout of the forum. Each participant was introduced to the ideas and theory behind the use of design patterns prior to commencing the design task.  

 
Figure 7-1 Experienced designer using the standard pattern in the study. (Chatteur, 2009) The subjects were videotaped during their ‘think aloud’ sessions. I did not remain in the room with the subjects during the ‘think aloud’. This was so that the subjects could say what they thought, unrestricted by having another person with them. At around 30 minutes into each ‘think aloud’ session I returned to check the tape and also to answer any questions that the 
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subject might have. Then they were left alone to complete the last half hour of the design exercise.  This chapter will outline the background of the designers and design educators, the process of coding the ‘think aloud’, keyword list generation, inter-coder reliability and will discuss the results of the content analysis. 
7.01.01 The Designers and Design Educators Out of an original pool of 13 volunteers, ten participants took part in the study. One participant, Designer C, took part in the first ‘think aloud’ design exercise, but could not participate in the second exercise, due to international travel obligations. An additional participant was subsequently chosen. The majority of the participants were Australian citizens with English as a first language, the exceptions will be noted in the biographies below.  
Designer A was a 36 year old student undertaking a Diploma in Digital Media at the Northern Sydney Institute of Technical and Further Education (NSI TAFE). This participant had one year’s schooling in this field, and was retraining in order to return to the workforce after undertaking parenting duties. This participant did not have any work experience in digital media or design. 
Designer B was a 42 year old designer who had been working in information technology for twelve years.  

I will classify myself job wise as a designer. But I educate people to use the systems. I have an educator role. That’s where systems fall down, the end user.  This participant held an Associate Diploma in Distance Education Technology, Bachelor of Applied Computing (Honours). This participant’s honours dissertation was in the evaluation of two e-learning tools for the University of Tasmania. At the time of the study, this participant was undertaking a Diploma in Digital Media at NSI TAFE.  
Designer D was a 25 year old student who was undertaking a Diploma in Games Development at NSI TAFE. This participant also had a Diploma in Digital Media and had undertaken some freelance work. Although this participant indicated he had been working in digital media for 7 years, this did not include any full time work.  
Designer E was a 23 year old design educator with five and half years experience in the design field. This participant was undertaking a PhD at the Design Lab at the Faculty of Architecture, Design and Planning, University of Sydney, and had three years work experience as a casual academic.  
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Designer F was a 27 year old web designer with six years experience in digital media. This participant had worked with advertising agencies for three years in a full time role, creating campaigns and websites. This participant was undertaking a Certificate IV in Screen and Media at NSI TAFE. Born in Rio de Janeiro, Brazil, this participant spoke English as a second language. 
Designer G was a 55 year old digital media teacher with 10 years experience in the education field. Prior to working in digital media this participant worked in the entertainment industry in various roles, including production, film and music. This subject also had experience in hospitality, electrical trades and the construction industries. Holding a Bachelor of Science degree and a Graduate Diploma in education, at the time of the study this subject was completing a Masters degree in Design Computing at the University of Sydney Faculty of Architecture, Design and Planning and worked at NSI TAFE. 
Designer H was a 17 year old student undertaking a Certificate IV in Digital Media (animation) at NSI TAFE. This participant’s parents were both web designers. Having studied Digital Media for the past year, this designer had casual work experience in data entry for websites. 
Designer I was a 44 year old Associate Professor of Technology Enhanced Learning from Israel. This participant had a Bachelor’s degree in Earth Science, a Master of Science in Science Teaching, and a PhD in Science Teaching. Having worked for a software company in design for education in the 1980s as a graphic designer, this participant moved into design education after completing the Master’s degree. This participant had been working in design education for 20 years. Although born in the USA, this participant had lived in Israel for most of their life and spoke English as a second language. 
Designer J was a 25 year old student undertaking a Diploma of Digital Media at NSI TAFE. An experienced graphic designer, he had studied graphic design in his native Columbia, prior to working full time for 2 1/2 years. This designer had a total of 5 years experience in the design field. This participant spoke English as a second language. 
7.02 Content Analysis 

7.02.01 The Categories The coders were to identify which part of each sentence/utterance related to one of five categories: pedagogy, task analysis, navigation and information architecture, visual or information design and system/technical design. To aid in this process, a keyword list was created based on the visual design and pedagogy words generated in the Function-
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Behaviour-Structure (FBS) analysis (Gero & Kannengiesser, 2002) (see Chapter 5) and commonly used words (e.g. ‘click’ belongs in the navigation category). Additional words and phrases from the study were added to the keyword list during the transcription of the data, using inductive data analysis. When a category was identified in a sentence, the text was highlighted and colour coded. 
• Pedagogy was green 
• Task analysis/planning was purple 
• Navigation/information architecture was blue 
• Visual/information design was red 
• System/technical design was orange Why were these categories chosen? Firstly, in order to determine whether pedagogy was being considered when the designers enact the design pattern, it was necessary to include a pedagogy category. This category’s keyword list was based on the FBS analysis done earlier in this project, (Gero & Kannengiesser, 2002) and on the words and phrases used in the ‘pattern pack’ cards drawn from constructivist and experiential learning theories. In terms of how e-learning courseware embodies learning, pedagogy forms the ‘function’ of the design according to the FBS theory. This list was expanded in order to identify when pedagogy was being considered by the designer, to include common words such as ‘teacher, student, knowledge’ etc (Appendix 10). Keywords were added to this list using a grounded approach. ‘Task analysis and planning’ was included in order to identify the relationships between the planning of the e-learning forum design, visual design and pedagogy. This was to determine how the designers go about planning their application and to see how (and if) pedagogical thinking was integrated into the design planning process. Task analysis words included keywords and phrases such as ‘plan, idea, think, probably’. ‘Navigation and information architecture’ was included specifically as experiential learning theory states that students have distinct learning styles. Learners who transform knowledge via extension, that is, those who tend to use active experimentation rather than reflection tend to need quick access to the learning materials, as these learners tend to jump ahead in order to actively experiment with the learning materials (Kolb, 1984, p. 42). Navigation is also at the core of usability, a fundamental issue to do with interaction design for screen-based media (Van Duyne, Landay, & Hong, 2003). Navigation and information architecture keywords included ‘click, access, menu navigation, link’ and so on. ‘Visual and information design’ was included because this research is interested in determining the links between pedagogical thinking and the visual design of e-learning, with 
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a particular focus on social interaction as embodied in a forum. Knowledge is formed and validated through social interaction and this is a main tenet of social constructivism. This category was also included as it embodies the ‘structure’ of the design, as outlined in the FBS model (Gero & Kannengiesser, 2002). Visual and information design keywords included ‘look, colour, display, button’. ‘System and technical design’ was included in the category list because it addressed the ‘behaviour’ part of FBS theory, and also enabled the identification and separation of technical design from the visual/information design of the forum. Often with web design, different team members deal with the ‘front end’ (interface/graphic designer) to the ‘back end’ (technical programmer). By separating the technical from the visual design, it was possible to focus the analysis on the links between visual/information design and pedagogy, in order to determine the level of design assistance afforded by the design for pedagogy pattern. System and technical design phrases included keywords such as ‘function, code, store, server’. 
7.02.02 Coder Training Prior to assessing inter-coder reliability, a pilot training test was undertaken by Coder B, who was unfamiliar with the process. This is a technique commonly used to establish reliability levels when coding the full sample or census of units (Lombard, Snyder-Duch, & Bracken, 2002, p. 590). In this pilot training coding exercise, Coder B looked at fifteen sentences from a portion of Subject G’s design for pedagogy pattern ‘think aloud’ and compared them with the keyword list. In each sentence, content from the different categories was identified. After the exercise was complete, a clarification and reclassification of some of the keywords occurred. There was also a discussion between the coders on how to interpret two of the categories. The two coders had to agree, for example, that ‘search’ or ‘keyword search’ was a navigation term, rather than a system design term. Coder A, who had some experience in programming, saw it as a system design term, whereas Coder B saw it as a search term. Once a mutual understanding of some of the phrases and interpretations was agreed upon, the coders independently coded a large section of one of the ‘think aloud’ transcriptions. In order to test the reliability of the coding scheme for the designer laboratory experiment, two coders analysed the same set of data. This involved analysing the transcript of one of the ‘think aloud’ videos. I was the first coder (Coder A). The second coder was a PhD candidate with a background in cognitive psychology and education research (Coder B). The sentences used in the reliability analysis coding were from Subject G’s ‘think aloud’, using the standard (default) design pattern for a forum (Schümmer & Lukosch, 2007). For the reliability coding, a preliminary keyword list was created using words taken from Subject G’s ‘think aloud’ for 
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the standard pattern and the pedagogical phrases (as discussed above). This preliminary list can be found in Appendix 10. 

 
Figure 7-2 Colour coded keywords placed into categories. (Chatteur, 2010) Each coder counted instances of each category per sentence/utterance, and recorded this in a separate column in a spreadsheet (Figure 7-2). There were 88 chunks of data (identifiable sentences or utterances) with five different possible categories per chunk. If none of the categories were identified in a sentence, the coders did not place a value in any of the columns. The coding was completed examining the phrases at a sentence/utterance level, or thought-based meaning schema. If a word or phrase in the utterance was identified as being about one of the five criteria, a 1 was placed in a column. If more than one criterion was identified in an utterance e.g. ‘I think it will be a box’ then there would be a 1 for task analysis and 1 for visual design. For the first coding exercise, if more than one instance of a category was used, then a value greater than 1 would be placed in that category’s column. This can be seen in Figure 7-2 in the second sentence, where a value of 3 for system design (orange) is visible. These different categories are unordered (nominal scale), which means there were no degrees of correlation recorded, or required. An example of an ordered or ordinal scale would be one in which degrees of agreement were recorded. This was not the case in this study. 

7.02.03 Calculating Inter-Coder Reliability In this section different methods of measuring coding reliability will be discussed. The two coder’s results will be examined to determine whether each coding scheme is reliable. In examining the results according to each method, non-rigorous methods will be discarded. A rigorous method of calculating inter-coder reliability will be used. Reliability for the coding 
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scheme needs to be established prior to coding all of the data for the nine design subjects – a total of eighteen ‘think aloud’ design exercises. Once the coding scheme using the keyword list has been found to be reliable, it is possible to be confident in the validity of the results of the study. Determining the reliability of a coding scheme is an iterative process. Once a reliable method of measuring inter-coder reliability is established (see below), it does not mean that the initial coding schema (i.e. categorisation of the keywords and method of counting) is reliable or accurate. In determining inter-coder reliability the coding may need to be redone; words may be moved into different categories as a shared agreement is reached between the coders as to the meanings of certain words of phrases. It may also mean that the granularity of the coding may need to be adjusted, as too fine an analysis may never lead to agreement and too coarse an analysis may render the data meaningless.  To begin the analysis for the first attempt at reliability coding, I will examine the different coders’ classification of the words into categories. A frequency count of Coder A’s coding can be seen in Figure 7-3. 

 
Figure 7-3 Coder A’s Analysis of 88 sentence, reliability test 1. Coder A counted a total of 101 different values in the dataset. The total number of chunks (sentences) was 88. It was possible to have more than one count per sentence, as different phrases may be referring to different types of design or pedagogical activity. A frequency count of Coder B’s coding can be seen in Figure 7-4. 
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Figure 7-4 Coder B’s Analysis of 88 sentences, reliability test 1. Coder B counted a total of 104 different values, out of the same dataset of 88 sentences. One way to determine if the two coders agree is to see when an exact numerical match occurs in their data (Table 7-1). In order to calculate the extent to which the two coders’ analyses agree, a mark is placed the correlation row when the two values used by the coders is exact. Using this result, which is broadly seen as being unreliable (Lombard et al., 2002, p. 590), there is an exact correlation in only two out of the five categories. This is a disappointing result, but this method does not account for the closeness of most of these values. It also does not check whether the results are referring to the same pieces of data. For example, each coder recorded five pedagogy values, but to which sentences do these refer, and are they the same sentences? For these reasons, this technique for evaluation must be discarded. 

Table 7-1 Analysis test 1: Reliability using an exact numerical match  Pedagogy Task Analysis Navigation Visual / 
Information 

design 

System / 
Technical 

design 

Coder A 5 20 21 44 11 

Coder B 5 23 21 46  9 

Correlation 1  0  1  0  0 

Similarly, a more encouraging methodology which compares the categories and marks the variation between the categories as a percentage correlation (Table 7-2) does not compare exactly the same chunks (utterances/sentences) of data. The variation was calculated as a percentage of the total in each category. For example if the pedagogy values are used, the variation between them is zero. However, in the task analysis, Coder A has a value of 20, Coder B has 23. The variation between these values is three. As a percentage of the task 
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analysis values this comes to 6.98% which when subtracted from the total gives a correlation value of 93.02%. 
Table 7-2 Analysis test 2: Reliability as a percentage correlation  Pedagogy Task Analysis Navigation Visual / 

Information 
design 

System / 
Technical design

Coder A 5 20 21 44 11 

Coder B 5 23 21 46 9 

Variation (v) 
(v/A +B) x 100/1  

0 3 

(6.98%) 

0 2 

(4.44%) 

2 

(10%) 

Correlation 
100% - v% 

 100% 93.02% 100% 95.56% 90% These results are encouraging, showing that the average correlation between the two coders is 90% or over in each category. But this method neither measures like for like, nor does it compare each category to the total number of chunks. Using this percentage correlation, it is not possible to identify if the coders are analysing the same text in the same way. For example, in the pedagogy value, the correlation shows 100% agreement between the coders. However, when the dataset is examined, these pedagogy values do not refer to the same sentences. In the very first chunk of data (sentence) the coders disagree (Table 7-3). This method is not identifying areas of disagreement, and must be discarded. 
Calculating Krippendorff’s Alpha According to Krippendorff, reliability is expressed as a function of the agreement achieved between coders regarding the assignment of units to categories (Krippendorf, 1980, p. 133). This is expressed as: Observed concurrences = α(maximum agreement) + (1- α)(chance agreement). When calculating inter-coder reliability using Krippendorff’s alpha, I am aiming for an average reliability value of 0.8 or above. To begin this process, take the first sentence (Table 7-3). 

Table 7-3 Analysis test 3: Comparing sentence one, reliability test 1 

Agreement on sentence 1 (reliability test 1) 

(reads) Create a forum as a central place for communication in which all group members can discuss 
asynchronously by reading and writing messages 

Coder Pedagogy 
(1) 

Task 
Analysis (2) 

Navigation 
(3) 

Visual / Information 
(4) 

System / Technical 
(5) 

A 2 1 0 0 0 

B 1 1 0 1 0 

Agreement no yes yes no yes 
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Looking at sentence 1, the number of times that there is agreement can be converted to a contingency table of the number of times there is agreement on each sentence.  This is done using the matrix: 
                                                 Values:     0    1    2 

                                                             0   o00 o01 o02    n0                    

                                                             1   o10 o11 o12   n1      

                                                              2   o20 o21 o22     n1 

                          Number of Values:        n0   n1   n2    n                          Where o00 represents the number of 0-0 pairs within units pedagogy, task analysis, navigation, visual/information design, and system/technical design (After Krippendorff, 2007, p.2) For sentence one, the maximum number of disagreement is two, hence we are using values 0, 1 and 2.  For example, the coders agree that there is no data (0, 0) twice, in the navigation and system/technical design categories. So a 2 is placed in the zero value in the table, at the 0, 0 position. The coders agree once that there is one instance of a category, in the task analysis, so a one is placed in the 1, 1 position. In the instance where Coder A identifies no data and Coder B identifies that data occurs once, in the visual information area; a 1 is placed in the 0, 1 column position favouring Coder B, and so on (Table 7-4). 
Table 7-4 Contingency table of frequencies for sentence 1, reliability test 1 

 Coder A 

    

 

  Coder B 

 0 1 2 total 

0 2 0 0 2 

1 1 1 1 3 

2 0 0 0 0 

total 3 1 1 5 There are five sets of comparisons (known as the recording unit), hence the total number of units is shown in the total column (Edwards, 1946, p. 159; Krippendorf, 1980, p. 133). In this case it is possible to compare like with like, and to identify how many times the two coders agree and disagree.  By creating a contingency table of a sample of the inter-coder test data (to begin with the first ten sample sentences) it is possible to then compare the number of agreements with two references: the maximum possible agreements and pure chance. To do this each sentence’s 
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analysis must be compared in relation to each category, between the coders. Once the first ten sentences (data chunks) are analysed, the data is averaged to obtain the agreement coefficient. The first ten ‘think aloud’ analyses for reliability attempt number one can be found in Appendix 11. These tables take the same form as Table 7-5. 
Table 7-5 Contingency table of frequencies of agreement of first ten sentences for reliability attempt 1 

Sentence 1-10 Coder A 

    

 

  Coder B 

 

 

 0 1 2 3 total 

0 28 3 0 0 31 

1 6 10 2 1 19 

2 0 0 0 0 0 

3 0 0 0 0 0 

total 34 13 2 1 50 

 

Table 7-6 Calculating maximum possible agreement of first ten sentences for reliability attempt 1 

S. No. zeros ones twos threes S Total 
(A+B) 

S1 5 4 1 0 10 

S2 6 3 0 1 10 

S3 3 7 0 0 10 

S4 8 2 0 0 10 

S5 8 2 0 0 10 

S6 7 3 0 0 10 

S7 8 2 0 0 10 

S8 7 3 0 0 10 

S9 7 3 0 0 10 

S10 6 3 1 0 10 

Total 65 32 2 1 100 

Maximum 
Possible (/2) 

32.5 16 1 0.5 50  To determine the maximum possible agreement between the two coders, it is necessary to tally the total number of zeros, ones, twos and threes in the sample set of ten samples for each category (Table 7-6), which is divided by the number of coders, which in this case is two. Because there are five categories and two coders, the total for each sentence (S total) will always be 10. 
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A table in which the agreement is perfect has only diagonal entries. In such a table each entry corresponds to the population proportions (Krippendorf, 1980, p. 134). When calculating inter-coder reliability each set of data will have a different table for maximum agreement values. 
Table 7-7 Maximum possible agreement for first ten sentences in reliability attempt 1 

S. 1-10 Coder A 

 

 

Coder B 

 

 

 0 1 2 3 total 

0 32.5     

1  16    

2   1   

3    0.5  

total     50 When calculating chance agreement, imagine that the 65 zeros, 32 ones, 2 twos and 1 three are placed in a barrel and the two coders draw a number at random. In the case of drawing two zeros, Coder A can draw a zero in 65 out of 100 cases. Coder B can now draw a zero in 64/99 cases. The probability on agreeing on the category by mere chance is then the product of these two possibilities (65/100)(64/99), which is multiplied by the number of recording units, which in this case is fifty.  Chance (0, 0) (65/100)(64/99) x 50 = 0.42 x 50= 21  The rest of the chance agreement contingency table is calculated in a similar manner.  
Table 7-8 Calculating chance agreement on sentences 1-10 reliability attempt 1 

S.  1-10 Chance agreement Coder A 

    

Chance 

  Coder B 

 

 

 0 1 2 3 total 

0 21.00 10.50 0.65 0.33 32.5 

1 10.50 5.17 0.32 0.16 16.15 

2 0.65 0.32 0.01 0.01 .99 

3 0.33 0.16 0.01 0 0.5 

total 32.5 16.15 0.99 0.5 50.12 If Krippendorff’s alpha states that: Observed concurrences = α(maximum agreement) + (1- α)(chance agreement). If the table of observed agreement equals the table with maximum agreement, then α=1, if it resembles chance, then α=0. By rearranging the above equation, α can be determined by: 
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α = 1 – observed disagreement              expected disagreement In the 4x4 table, the disagreements occur in the non-diagonal cells, seen highlighted in Table 7-9. 
Table 7-9 Actual coder disagreement, highlighted in non-diagonal squares, reliability attempt 1 

Sentence 1-10 Coder A 

 

 

Coder B 

 

 

 0 1 2 3 total 

0 28 3 0 0 31 

1 6 10 2 1 19 

2 0 0 0 0 0 

3 0 0 0 0 0 

total 34 13 2 1 50 So the observed disagreement is 6+2+1 = 9.  The expected disagreement is taken from chance, Table 7-10. 
Table 7-10 Calculating expected disagreement from chance 

10 sentences Chance Coder A 

    

Chance 

  Coder B 

 

 

 0 1 2 3 total 

0 21.00 10.50 0.65 0.33 32.5 

1 10.50 5.17 0.32 0.16 16.15 

2 0.65 0.32 0.01 0.01 .99 

3 0.33 0.16 0.01 0   0.5 

total 32.5 16.15 0.99 0.5 50.12 

α = 1 – (6+2+1) 
             (10.5+0.65+0.33+0.32+0.16+0.01+10.5+0.65+0.32+0.33+0.16+0.01)  

= 1-(9/23.94) 

= 0.62 Which is 62% above chance. According to Krippendorff, (1980, p. 147) any disagreement of less the 0.8 is statistically insignificant. It is obvious that the two coders are disagreeing on too many variables. Both coders undertook additional training and the keyword list was updated. It was also noted that although Coder B had marked up some sentences as having more than one value in the text, it was recorded as one value only in the category columns. It was decided that each instance of a code would be counted individually by both coders. 
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Both coders then undertook the coding again, and recoded all 88 utterances from the ‘think aloud’ data. 
Second Coding Attempt The second coding attempt appeared to be more accurate, with 100% agreement on the first sentence. Using the same methodology, which is outlined in Appendix 11, Krippendorff’s alpha for the first 10 sentences of the second coding attempt was calculated. This returned a value of 0.72, which was 72% above chance. This is an improvement over the previous attempt. According to Krippendorff (1980, p. 147) values between .67 and .8 are enough to draw tentative conclusions. But this reliability coding was based on too small a sample. A larger sample was required. The next ten sentences were examined in order to be averaged with the above value (Appendix 11 p.16). Sentences 11-21 returned a Krippendorff alpha value of 0.65, or 65% above chance. This represented fewer agreements than in the first ten utterances. A disappointing result. At this stage it was determined that the atomic nature of the analysis was being unhelpful to the reliability comparisons. If each instance of disagreement at the word level were to be counted, it was unlikely that there ever would be enough agreement to get past the 80% agreement required for reliable content analysis. Therefore the analysis should be done at a conceptual level: if the sentence was dealing with task analysis or visual design, that would be sufficiently identified. If agreement were at that level, it should suffice for reliability. In reality there would be little value in identifying each instance of a category. What needed to be identified was the subject of each sentence. Is the designer talking about visual design, pedagogy, task analysis and so on in the sentence/utterance? It did not really matter how many boxes or columns a designer is discussing, that the sentence is about visual design is what was needed for the study. It was noted that the coders generally agreed on a thematic level which categories were present in a sentence. But they disagreed on the specific words that indicated that theme.  Therefore in a revised coding scheme, counting each instance of words was eliminated, and focused instead on thematic instances within the utterance. If more than one word or phrase was present per category, the total value for that category remained 1, as it was only necessary to identify what the utterance was about, not how many times per utterance a category was addressed. For example ‘I think I’m going to put a box down here and a column to the right, just below the title’ would return a value of 1 for task analysis and 1 for visual design as this sentence addressed these two categories. The coding was a binary exercise at the utterance/sentence level; there was either an instance of a category, or there was none. 
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Rather than recode all 88 sentences again by both coders, it was decided to re-examine the second coding sample to determine reliability at this coarser granularity. This harmonised coding was again subjected to the Krippendorff alpha calculation (Appendix 11 p. 23). The final calculation (Appendix 11 p. 30) for the first 10 sentences showed Krippendorff’s alpha to be 0.7953, which when rounded up makes 0.8 = 80% agreement. This result confirmed the observation that the two coders were in general agreement about which category each sentence was about, and returned a reliable result on the second coding exercise. The next set of 10 sentences (11-21) omitted sentence 16 as Coder B omitted to complete the coding of this sentence. It returned an alpha value of =0.7642, or 76% above chance. This value was higher than that achieved with the non-harmonised coding schema, and it was decided to press on with the calculations (Appendix 11, p. 39). Sentences 22-31 only returned 63% reliability above chance. Sentences 32-41 returned a value of = 0.9140, or 91% above chance. Table 7-11 shows the final Krippendorff alpha values. Content analysis on 80 sentences returned an average of 86% agreement. This result shows that the final coding scheme was reliable and could be taken forward to coding the rest of the ‘think aloud’ data. 
Table 7-11 Final scores and final average alpha value 

Sentences (harmonised) Alpha value 

1-10 0.7953 

11-21 0.7642 

22-31 0.631 

32-41 0.9140 

42-51 0.91176 

52-61 1 

62-71 0.95371 

72-81 0.90571 

Average alpha 0.85625  Once reliability of the coding scheme was reached, I (Coder A) then coded all of the ‘think aloud’ analysis of the 9 designers for both tranches of the study (standard design pattern and the design for pedagogy pattern). 
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7.02.04 Intra-Coder Reliability – The Fatigue Test and Keyword 
List Update The problem with coding for many hours raises the issue of fatigue, and overall reliability. To counter this, if I was working for more than two hours, I did a quick ‘reality check’ with a set of 5 sentences, which were coded up and compared to coding done previously. If the coding correlated, then I could continue. If there were two errors or more, I took a break. 

Table 7-12 Coder fatigue test 

So putting aside the fact that to actually implement a forum I’d go and like, grab v-
bulletin or something or other and just throw it up on a web server, than actually 

design how to use it.       1 1 

So when I’ve used forum style software in the past to teach not necessarily entirely 
e-learning systems, but when they’ve been used to support real world learning 
systems it’s always been necessary for us to separate the discussions between 

students from discussions between educators and students so there can be separate 
areas for provision of tutorials and other learning content.  1   1 1 1 

Can be put in one space, and discussed, both between students and educators and 
between the students within, and to have another area for which students can 

discuss their own work. 1     1   

In fact the most successful forum like software that I’ve used had on top of that on 
top of a space for providing tutorials, assignments and content on top of a space for 
discussing the subject it actually had individual pages on a per student basis where 

sort of ah blogs within a forum where they could put things that inspired them, ideas 
that they had on their proposals, um.  1     1 1 

And they could visit the personal spaces of other students and give feedback, rip off 
their ideas and that kind of thing. 1   1 1   

And for the kind of subject that we were running that was a very design-centric 
subject that was good to have that level of interaction between students.  1     1   

I understand for a lot of subjects you wouldn’t want to have that level of interaction 
between the ideas of different students but it worked for us. 1         

So based on the idea that that was successful I’m going try and design the structure of 
the forum around the idea of having a separate individual space and then communal 

discussions.  1 1 1 1   

Similarly, as the coding continued, the word list could be added to as new words and phrases arose in the study. The problem with an organic or changing keyword list is that the earlier ’think aloud’ analysis may contain these keywords, but they were missed, as they were not added until a later subject uses them. It also became apparent during the analysis that certain words were ambiguous in their use. For example, the word ‘information’ was placed in the pedagogy category, and was coded as a pedagogical item. However, the designers in the study used this word in a number of contexts, sometimes talking about the information in the design pattern itself, sometimes referring to Frequently Asked Questions (FAQ) as information, and sometime referring to system information. The use of this word clearly fell across several categories, and was biasing the study results. A number of words were 
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removed from the keyword list because of their ambiguities. These words were: information, topic, questions and answer. Questions and answers can be pedagogical in their intent, but not always. In the final analysis they were only coded if they were identified in a pedagogical context. An example of this is questions by students and answers by teachers.  In response to this, the coding was performed twice. The second coding used the final list of keywords as a second parse over the original coding (i.e. double checking the data, rather than redoing it from scratch). This eliminated any discrepancies due to the keyword list evolving during the first coding exercise, and also removed some human errors such as words being identified but not counted. The ambiguous keywords were removed from the coding. 
7.03 Content Analysis Results Comparison of the results reveals that comments by all designers show an increase in pedagogical phrases while designing. Figure 7-5 shows the total number of phrases for each category displayed as a percentage. There appears to be almost double the percentage of pedagogical phrases in the design for pedagogy pattern than in the default pattern.  

 
Figure 7-5 Comparison of ‘think aloud’ phrases as a percentage. There does not appear to be a significant reduction in the percentage of phrases in the other categories. This result is consistent with my aim of facilitating an increase in pedagogical phrases while designing using the design for pedagogy pattern without a significant reduction in the other categories. In order to determine whether this result is statistically significant, a two-tailed t-test was undertaken (Table 7-13). 
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A two tailed T-test is a way of measuring whether the means from two samples are statistically different. The original research hypothesis is: 
Embedding pedagogical theories into design for pedagogy patterns, which are subsequently used in the design and development of e-learning courseware, increases the awareness of pedagogy during the e-learning design process over generic design patterns. The null hypothesis is: 
Embedding pedagogical theories into design for pedagogy patterns, which are subsequently used in the design and development of e-learning courseware, has no 
effect on the awareness of pedagogy during the e-learning design process over generic design patterns. Because the two patterns were written using different methodologies, if there is a difference in pedagogical quality, then we could conclude that design for pedagogy patterns have an effect on the awareness of pedagogy during the e-learning design process (Lowry, 1999/2011). Any difference between the means of the two samples should significantly differ from zero. In other words, I want to reject the null hypothesis. 

Table 7-13 Two tailed t-test showing a statistically significant result for Pair 1, the pedagogical phrases 

Paired Samples Test 

 t df Sig. (2-tailed) 

Pair 1 NP_Pedagogy – DP_Pedagogy -3.068 8 .015 

Pair 2 NP_Task – DP_Task .911 8 .389 

Pair 3 NP_Nav – DP_Nav 2.063 8 .073 

Pair 4 NP_Visual – DP_Visual -0.500 8 .961 

Pair 5 NP_System – DP_System 2.269 8 .053 The two tailed t-test indicates a statistically significant difference between the use of pedagogical phrases, when compared to a null hypothesis. This is indicated by a p-value of less than 0.05 in pair 1. A p < 0.05 is considered sufficient to conclude that: 
...the likelihood of our experimental result having come about through mere random variability—mere chance coincidence, ‘sampling error,’ the luck of the scientific draw—is a somewhat less that 5%; hence, we can have about 95% confidence that the observed result reflects something more than mere random variability. (Lowry, 1999/2011) 
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In this study, there is a 98.5% confidence level that the observed result is more than random as indicated by the p-value of 0.015. It is also worth noting that there is no statistical difference between all of the other pairs. In other words, the design for pedagogy pattern has no effect on the thinking about interaction design issues. A p-value of 0.053 for the system design category is almost statistically significant. The lack of statistical significance in these categories suggests that the design for pedagogy pattern has no effect on the thinking of other important aspects to e-learning design. Design for pedagogy patterns only have an effect on the pedagogical thinking. This is a useful result because we do not want the design for pedagogy pattern to change the amount of interaction design thinking, and in fact we want to see the interaction design thinking more closely coupled with the pedagogical thinking. In the next chapter I will be examining the coupling of the pedagogical thinking with the interaction design thinking.                
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Chapter 8:  

Chapter Eight | Qualitative Analysis 

This chapter presents the qualitative analysis of data from the laboratory experiments of participants using the design for pedagogy patterns. This qualitative analysis determines how pedagogically-based design patterns assist e-learning designers to be more aware of pedagogical issues when creating e-learning courseware – thus answering Research Question Four (R4). One individual from each of the three user groups was chosen on the basis that the participant exhibited the most significant increase in pedagogical thinking when using the design for pedagogy pattern compared to the standard pattern. The individuals chosen and their expertise level are outlined in Table 8-1. 
Table 8-1 Expertise level and chosen participants’ code 

Expertise Level Participant Code 

Digital media design educators 
with experience in e-learning 

Designer G 

Experienced digital media designer Designer J 

Novice digital media designer Designer D 

Although the laboratory experiment did not always take place in a participant’s natural setting, there is nonetheless an emphasis on interpretation and meaning and on how the respondents made sense of their own activities. In this way the dynamic of the design activity from the point of view of the participants can be investigated. By examining three sources of data, the ‘think aloud’, the structured, open-ended interviews and the design sketches, a bricolage or multiple tactic approach will be employed (Groat & Wang, 2002, pp. 176-177). It will be possible to build inductively from particular instances and examples from within the data to general themes to gain an understanding of the meaning of the data (Creswell, 2009, p. 4). To better comprehend the themes arising from the large amounts of data that have been coded using the ‘think aloud’ technique, methods of data visualisation will be used to aid the interpretation process. Throughout these visualisations, the words used will be colour coded according to the keyword categories (Table 8-2). 
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Table 8-2 Keyword category colour coding 

Pedagogy Green 

Task Analysis Purple 

Navigation and Information Architecture Blue 

Visual Design  Red 

System Design Orange 

When a word displayed in the visualisation does not fall into one of the keyword categories it will be displayed in black. Throughout this qualitative analysis quotes from the interviews will be used to illustrate and highlight points of interest. The criteria used in this evaluation were the same as in the evaluation instrument in Stage Four. The analyses are displayed in four different ways. 
1. Word Cloud The first criterion in the evaluation is: 

Show the relationships between pedagogic strategies associated with the design elements 

and those linked with the general and abstract ways of thinking about education, 

including the social and the educational context, teaching practices and the tactics for 

engaging students. The data visualisation tool that I used to illustrate these relationships is a Word Cloud, generated initially from IBM’s ManyEyes website (IBM Corp, 2011) using the ‘think aloud’ data, and coloured according to the categories (Table 8-). Word Clouds analyse how frequently words appear in a given text. The size of a word in the cloud is proportional to the frequency. To quote from the ManyEyes website: 
...if your text consists of the words “apple apple apple banana banana papaya", then 

"banana" will appear in a font size twice that of "papaya", and "apple" will appear in a 

font size 3/2 as large as "banana". (IBM Corp, 2011) Common words such as ‘a’ ‘and’, ‘the’ etc. were eliminated from the analysis. The advantage of using the Word Cloud for this evaluation criterion is that by seeing the frequency of the words it is possible to see where the designer has focused attention during the design process. When seen in the context of the category colour coding, it is possible to 
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gain an understanding of what areas of design (i.e. pedagogy, task analysis, visual design, navigation and information architecture, system design) were being considered and emphasised. In this way it is possible to evaluate whether the designer is conceptualising about artefact creation (i.e. the object being created) or concept mapping (i.e. concepts surrounding the object, such as educational context, teaching practices and tactics for engagement). What I am looking to identify in the Word Cloud visualisations is evidence that pedagogy is being considered in the context of the design elements (i.e. red and green words having equal prominence), and that the meaning of the words indicate pedagogically-based concept mapping. The Word Cloud gives a snapshot of the words and phrases that dominate the designer’s thinking as evidenced through ‘think aloud’.  
2. Phrase Wheel The second criterion is: 

Examine explicit use of pedagogy, in how it is articulated through image, text and 

interaction.  For this evaluation variable, I used a visualisation that I have called a Phrase Wheel. It is a visualisation inspired by the ‘Facebook Friend Wheel’ (Fletcher, 2011) and the ‘Eigenfactor Visualisation for Citation Patterns’ (Stefaner, 2011). The Phrase Wheels are radial relationship maps created using intra-utterance relationships between words and phrases. Each keyword appears along the circumference of the wheel. A line (link) is drawn between two words if there is an intra-utterance relationship between them, that is, if two categories are mentioned near each other in the same utterance. Using the keyword lists created for the content analysis, words are classified into one of the five categories and a link is drawn between the nearest words (or phrases). Only relationships within an utterance are used, except where an utterance only contains one word and the following utterance shows a relationship to the previous one. In this way it is possible to see the direct relationships between the pedagogy and the design elements – the Phrase Wheel only describes those that occur in the same utterance. Two sets of Phrase Wheels were created for each ‘think aloud’. The first shows the intra-utterance links between and within the five categories (pedagogy, task analysis, visual design, navigation and information architecture, system design). The second shows only the relationships between the pedagogy category and the visual design category (e.g. the user interface, information architecture/navigation and content layout) mentioned in the ‘think aloud’ recordings. In this way the links between the teaching practices and how these are 
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articulated through the visual design elements can be examined with a focus on the areas of particular interest for this study.  
3. Phrase Net The third criterion was:  

Examine the links between teaching practices with the resultant courseware. The tool that I used for this evaluation is the Phrase Net (IBM Corp, 2011). 
A phrase net diagrams the relationships between different words used in a text. It uses a 

simple form of pattern matching to provide multiple views of the concepts contained in a 

book, speech, or poem... The program has drawn a network of words, where two words 

are connected if they appear together in a phrase of the form "X and Y”... The result of 

this simple pattern matching scheme is a surprisingly coherent view of some of the 

concepts in the article. (IBM Corp, 2011) The Phrase Net was generated from IBM’s ManyEyes visualisation tool using the ‘think aloud’ data and colour coded to correspond with the keyword categories from the content analysis (Table 8-). The Phrase Net outlines relationships between words. However, this visualisation differs from the Phrase Wheel in that links to non-categorised words are also included in the relationship network. The Phrase Wheel only displays a paired link, between two categorised keywords. The Phrase Net, in contrast, can display a string of words, all of which can form interconnecting relationships to each other.  The Phrase Net also uses a frequency indicator, in that words appear larger the more frequently they are used in the text. In these visualisations the relationship was set for the spaces between words, thus displaying words that sit beside each other in the text. The Phrase Net only displays the most frequently used 50 phrases in the visualisation, unlike the Phrase Wheel, which displays every categorised keyword. The Phrase Net therefore provides a general impression of the most important relationships and these relationships can be more two-way as in the Phrase Wheel. In examining the juxtaposition of words, and the meaning of the phrases it is possible to see the interplay between the words, with a particular emphasis on when teaching practices are mentioned with the resulting courseware.  
4. ‘Think Aloud’ Narrative Summary and Design Sketches The fourth evaluation criterion: 

Address issues of information architecture, content layout and interface design. 
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In addressing this criterion, a narrative summary of each session of the laboratory experiment was created: one for the e-learning forum design using the standard pattern and one using the design for pedagogy pattern, including an analysis of the differences in approach. In using a short narrative of each ‘think aloud’, I was able to illustrate and condense the flow of design thinking into a quick summary. In this way, it is possible to be placed in the ‘shoes’ of the designer, to comprehend not only the design process, but also to understand the aims of the wireframe sketches. It is in the ‘think aloud’ that the issues of information architecture, content layout and interface design are discussed in depth by the designer and each designer’s treatment of these issues will be examined. Phrases and concepts that appear to be linked directly to the design patterns are highlighted in bold text, so that the reader can see the influence of the pattern over the design thinking. By placing the design sketches at the appropriate places in the narrative, it is possible to gain insights into the designer’s intent and to grasp the meanings behind the sketches. As the narrative summaries situate the reader in the centre of the design thinking, and inform the interpretation of the visualisations, these summaries will be placed first in the qualitative evaluation for each designer. This will facilitate the comprehension of the data visualisations. The full transcripts of the ‘think aloud’ and designer interviews can be found at the back of this thesis (Chatteur, 2011). 
8.01 Designer G - A Design Educator As with all of the chosen participants in this chapter, Designer G was chosen because the results of the content analysis of this participant’s ‘think aloud’ data indicated an increase in pedagogical phrases when using the design for pedagogy pattern over the standard design pattern as can be seen in Table 8-2. This participant was also chosen because of marked differences in design approach when using the two different patterns, which was noted during the transcription process of the ‘think aloud’ data. These differences warranted further investigation in this qualitative analysis. 
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Figure 8-1 Designer G’s content analysis results show a clear increase in pedagogical (green) phrases.  Figure 8-1 compares Designer G’s ‘think aloud’ results from the standard pattern and the design for pedagogy pattern shows that the percentage of pedagogical phrases (green) has greatly increased. The percentage of visual/screen design phrases (red) shows only a small decrease. There is a large decrease in the percentage of navigation/information architecture phrases (blue), and a slight decrease in the percentage of system design phrases (orange). Task analysis shows a slight increase in the design for pedagogy pattern. 

8.01.01 Designer G Narrative Summary and Design Sketches Designer G’s primary concern when using the standard pattern was navigation, even though that was not evident in the content analysis (Figure 8-1) The first design idea included clickable circles, which were modified to include pods as navigation, which enabled access to the forums. Considering server and privacy issues, a privacy button was added to each pod. Reading about forum access via email client in the pattern, Designer G examined aspects of 
system design. RSS feeds and forum digests delivered via email client were considered. Moving from buds to a star pattern, Designer G decided to make forum access available via a wheel, which rotated with clickable rollovers on each spike with the forum title (Figure 8-2). Once the spike was clicked a new forum spawned (Figure 8-3). This comprised a new star shape with the centre taken out.  
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Figure 8-2 Star pattern and rotating wheel with clickable points. (Designer G, 2009) 

Of course we could also add another point behind so we could get a flower effect. Ah this 

would be interesting. So a closeup. This is the star pattern right here. (Designer G, 2009) A keyword search field would also be provided to locate forums. The search term in the design sketch (Figure 8-2) is ‘Samba deer’.  
The outside rotates, and Samba deer, the pointer would come forward. (Designer G, 

2009) 

 
Figure 8-3 New forum spawning from the search wheel. (Designer G, 2009) Designer G then focused on the screen design for the individual forums. The spikes were inverted to provide access to privacy buttons, search, RSS feeds and email lists (Figure 8-3). 
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Forum threads were accessible on the outside of the flower. The inverted spikes started to look too much like teeth, which Designer G did not like. 

 
Figure 8-4 3D space pods (top right) for forum access with a circular forum. (Designer G, 2009) Returning to the original forum idea with 3D Space pods coming off a central point (Figure 8-4), Designer G focused on rounded objects, with circles going into the distance, and for the first time the design educator mentioned distance education – the purpose of the forum. The 

forum’s form turned circular, rounded, and three-dimensional. Intersecting circles then became Venn Diagrams (Figure 8-5). Navigation was at the middle, with categories radiating out from the centre, containing information on how to set up forums, FAQs and forum categories. A slowly rotating series of semicircles on the outside of the interface allowed individual 
forum access. This focus on navigation and forum access is a transactional approach to the interaction between user and forum. This reflects the transactional approach taken by the standard design pattern (Chapter Six). As the forum conceptualisation is based on navigation, this explains why the frequency of these phrases drop for the design for pedagogy pattern (Figure 8-1).  
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Figure 8-5 Intersecting circles with intersections becoming buttons. (Designer G, 2009) Designer G evaluated the two designs: the star pattern and the circular idea. Both ideas enabled expansion. Users could configure group membership and information for recipients, by dragging and dropping a thread to include all pre-registered group members. Thread popularity could be measured with a glowing scale. There is very little mention of pedagogy in the forum using the standard design pattern, despite the fact that the designer was fully briefed on the fact that its intended use was for e-learning. The highlighted phrases which map to the design pattern (in bold, above) focus on the designed object (i.e. the forum), forum access and system design issues. There is a strong emphasis on the structure of the forum, as outlined in the FBS framework (Gero & Kannengiesser, 2002). The high number of design sketches created for this forum is indicative of the high productivity expected when examining an experienced designer.  When using the standard design pattern, the predominant design approach was to create interface sketches of the forum’s visual design and navigation features. These sketches were modified and evolved over the design exercise, as the design educator experimented with and explored the various visual design screen concepts. When using the design for pedagogy pattern, in contrast, notes were taken. Designer G read the design for pedagogy pattern completely before commencing. Unsure of how to proceed, a series of questions was asked about the exercise before starting. Designer G was reassured that the design need not be a finished design with all of the technical requirements worked out, that it was a conceptual design that should fulfil the requirements 
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of being an e-learning forum while being able to facilitate learning. This encouraged Designer G to go ‘blue sky’ unconstrained by technical limitations.  The designer’s first thoughts were how to include social networking, to include a look similar to Facebook: light, airy, like a playground or an office. The designer considered how Muslims do not represent God, but instead have ‘lots of swirly patterns, and something mesmerific and natural’.  
Facebook meets Mandala. Nelson Mandala. Okay so humour. Don’t dominate 

discussions, one of the biggest issues, I think. With um asynchronous is the lack of 

humour. So we need to make this site humorous. (Designer G, 2009) The designer toyed with the idea of a confessional, before rejecting it and moving on to a ‘dear diary’ paradigm, with space for student reflection, advisor feedback and role play (Figure 8-6). This use of note-taking is one of the differences in design approach when using the two patterns. In these notes, the design educator explored broad visual design and pedagogical approaches first, before beginning to crystallise these ideas into a design concept (Figure 8-7). 

 
Figure 8-6 Designer G plans a humorous website using role play. (2009) 

Peer feedback would be encouraged with rewards ‘just use behaviourism here’ using gold coins, using a database and string word count.  
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…you’ve got to keep your fish alive, so if you don’t keep replying you’re fish are going to 

die. So the teacher just looks at the fish tank. And the different fish have got names on 

them so if your fish is dead, Tamagotchi (Figure 8-7). (Designer G, 2009) 

 
Figure 8-7 Designer G explores feedback rewards with gold coins and behaviourism. (2009) Designer G liked the idea of fish, avatar fish. The healthier the fish, the more they interact. The teacher could feed the fish and notify the fish via email if they were not doing well, ‘educating Nemo.’ The health of the fish would indicate how well the student is doing, to provide feedback.  
Well you could generically I mean quite often feedback is similar to, you could set the 

feedback up in little treasure chests. So you could get those individual students to click on 

treasure chests that open up and information would come out in bubbles. (Designer G, 

2009) Keeping the interface free and easy, students could create their own avatar, build a social page, enabling social interaction. Bonding games could enable trust between students, 
feedback and reflection (Figure 8-8). The overall design concept (i.e. the fish tank with sharks) is examined in conjunction with the pedagogy, to create a learning environment, as mentioned in Figure 8-8. In this sketch, we see ideas such as ‘constructive profile bonding’, ‘social interaction’, ‘trust’, ‘transparency’, ‘feedback’ and ‘reflection’ are used in conjunction with ‘bonding games’, which allow the students to ‘explore the learning environment’ with ‘objectives represented by sharks’. Designer G considered challenges, learning objectives and the teacher to be like sharks, as learning is uncomfortable. The students could have a HUD (heads up display) overlaid on the screen with their profile at the bottom.  
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Figure 8-8 Concept mapping to the learning objectives. (Designer G, 2009) 

 So I think you can use animation for teaching strategies, you could use this type of 

discovery, experiential learning, but it would be very expensive to set it up. (Designer G, 

2009) Customisation of the learning environment became one way of not alienating students who did not like the fish metaphor. 
 I think you’ve gotta put people in a position where they feel safe and not threatened by 

education. That’s the tricky bit. So one of the things you have to engender is trust and 

faith that you can help them out. Really they need to once they get, once they feel 

confident, then they need to help each other. (Designer G, 2009) The design educator conceptualised the design for pedagogy forum in terms of social networking, reflection and feedback, all aspects of social constructivism theory. This was contextualised by mention of student reflection and advisor feedback – an early and clear indication of pedagogy being at the forefront of the thinking. These phrases map directly to issues discussed in the design for pedagogy pattern. The designer did not sketch in the early task analysis stage. The output is textual – the thinking was about the ideas around the forum, the pedagogical function, rather than the design, or structure of the forum (Gero & Kannengiesser, 2002). 
8.01.02 Designer G Word Cloud The different emphases on visual design (structure) and pedagogy (function) are also reflected in the Word Cloud visualisations. Figure 8-9 and Figure 8-10 are Word Clouds for 
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the ‘think aloud’ for the standard and the design for pedagogy pattern laboratory experiments for Designer G. 

 
Figure 8-9 Word cloud for standard design pattern, Designer G. (after IBM Corp, 2011) 

 
Figure 8-10 Word cloud for the design for pedagogy pattern, Designer G. (after IBM Corp, 2011) In looking at the two Word Clouds, the conceptually different treatments of the design become apparent. In the standard design pattern (Figure 8-9), the words focus on the object being designed. The main phrase is ‘forum’ and the associated words deal with navigation, ‘search, access’ with ‘information’ being of equal emphasis. Next in prominence come words dealing with the user interface: ‘design, threads, pattern, central’ and so on. What is markedly absent is the consideration of pedagogical issues. This lack of pedagogical thinking was highlighted in the structured interview after the ‘think aloud’ for the standard design pattern. When asked ‘How do you think people will use this forum to learn?’ Designer G replied: 

Oops. Oh the forum. To learn. It’s one of the key points that I didn’t actually focus on I 

was too caught up in the structure of the forum I just created. How would they use it to 

learn? Well. They learn by accessing the information. So if you can find the information 

then you can communicate with each other about that information. Therefore the 

communication can be disseminated easier and theoretically you should be able to learn 

from it (tongue in cheek expression). (Designer G, 2009) 
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In contrast, Figure 8-10 shows that for the design for pedagogy pattern the picture is quite different. The words indicate a change in focus to concept mapping – a ‘school’ of ‘fish’. In this 3D online environment, words such as ‘students’ and ‘learning’ gain equal prominence with ‘forum’. Correlating with the content analysis frequency data, a marked increase in pedagogical phrases can be seen, and the frequency of use has also increased as seen in the relative sizes. In the structured interview after the using the design for pedagogy pattern, Designer G answered the same question quite differently: 
Well hopefully I’ve provided an environment where they actually are going to have some 

fun. And I think if you have fun and it’s humorous and it’s social they’re more likely to... I 

find with education they can be very uncomfortable so if they can kind of relax and see it 

as being fun, they might actually take on stuff and find it a lot easier... For older people it 

might work better, because younger people might be cynical. Yah, so I think creating...a 

humorous, social space that is transparent so that people can learn to trust each other, 

that will encourage them to learn. (Designer G, 2009) The organising schema around the design for pedagogy-based design is around the pedagogical conceptualisation, and this is an important difference between the two designs. 
8.01.03 Designer G Phrase Wheel The Phrase Wheel visualisations examine the explicit use of pedagogy and how it is articulated via the various design elements. Figure 8-11 shows the Phrase Wheel for the standard design pattern forum for Designer G. In this visualisation, the relationships between the design elements are clearly seen, the emphasis on the word ‘forum’ is clear. The linkages between the design elements are quite dense, reflecting the designer’s strong focus on the object being designed, and the large number of designs that were generated.  The lateral transformations which are also evidenced by the large number of designs are indicated by the high number of task analysis words associated with the design elements. In generating multiple designs, the task analysis or conceptualisation occurs throughout the design process. This is typical of an experienced designer, as cognitive capacity in experienced designers continues to rise, whereas in inexperienced designers, it tends to peak and then decline. In the 368 utterances illustrated by the 180 category items on the phrase wheel in Figure 8-11 there are only seven instances where relationships between design and pedagogy occur in the same utterance. These seven relationships can be seen in Figure 8-12, indicated by the red lines. 
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Figure 8-11 Designer G’s standard pattern Phrase Wheel shows strong links between forum, access and task 

analysis. (Chatteur, 2011) The word ‘discussion’ shows the most linkages, with associations with the words ‘forum, circles, petal’. Distance education shows linkages to ‘rolling hills, horizon’. When asked in the interview whether there were any particular strategies in the design for teaching and learning for the standard pattern, Designer G replied: 
You know I can’t believe I didn’t. I was more interested on an interactive website... The 

only strategy I employed was transparency and being able to see the information and pick 

information that you thought was important to what you know about. I didn’t use 

anything like Experiential learning uh I was focusing on a community situation where you 

can learn by accessing other members of the community, so it’s more fundamental than 

that, before the theories begin I guess, having access to information. (Designer G, 2009) 
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Figure 8-12 Designer G’s standard pattern ‘think aloud’ Phrase Wheel shows seven relationships between 

pedagogy and design. (Chatteur, 2011) 

In the forum created using the design for pedagogy pattern, the Phrase Wheel reveals clear differences (Figure 8-13). The linkages are more diffuse, with densities evident in the linkages occurring between ‘students’, ‘could/should’, ‘forum’ and ‘design’. Multiple and strong linkages occur between design and pedagogy. This diffusion of emphasis indicates a broader approach when designing, a more balanced consideration of issues surrounding the forum – a de-emphasis on the designed object or structure itself. In Figure 8-14 these linkages can be seen more clearly. In the 366 utterances from the design for pedagogy ‘think aloud’, illustrated by 179 categorised phrases, there are approximately 63 links between design and pedagogy.  
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Figure 8-13 Phrase Wheel for Designer G design for pedagogy pattern shows a more even spread of 

linkages. (Chatteur, 2011) 

When asked whether there were any particular strategies employed in the design for teaching and learning in the design for pedagogy interview, Designer G said: 
I like experiential learning so that you will get a sense that if you investigate some of the 

challenges social challenges you will become healthier. It’s not behavioural, I think. The 

reflection ones, would be, probably the experiential learning would come through the 

feedback to each other peer confessionals. Having people giving advice and then 

reflecting on that. Or maybe I am a horrible fish a spiky fish. So experiential learning I 

really like but I don’t know if I’ve covered that at all. Behaviouralism pretty standard, yes. 

Oh constructivism too. So they’re constructing themselves, constructing their 

environment too. (Designer G, 2009) 
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Figure 8-14 Frequent relationships between design and pedagogy shown in Designer G’s forum design using 

the design for pedagogy pattern. (Chatteur, 2011) 

When asked in the same interview ‘How did you go about the planning of your application?’ Designer G said: 
The well, I ... looked at the sheet that talked about the learning theories and thought, 

okay. If I look at the theories that you want to, at the back of your pattern, basically the 

atmosphere, the objectives of the learning before I looked at the structure for the 

learning. I thought I’d get into the sort of environment to set up first before you look at 

the details of what happens to people in there. (Designer G, 2009). From these two interview snippets, the design for pedagogy pattern helped guide the planning and provided insights into how to design with teaching and learning in mind. The designer was able to integrate the learning objectives into the planning and implementation 
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of the forum, prior to considering structural (design) considerations. The above quote indicates that the learning objectives informed the creation of an environment (the fish tank) in which the learning could take place. The teaching strategies in the design for pedagogy pattern prompted the designer to think about pedagogical theories and this conceptualisation aided a tighter integration of pedagogy into the design. 
8.01.04 Designer G Phrase Net The Phrase Net diagrams are relationship visualisations, but they differ from the Phrase Wheel in that it is possible to see networks of relationships between words. Figure 8-15 shows the relationships between utterances from Designer G’s standard design pattern ‘think aloud’, where words next to each other are examined by relating the spaces between words. In this mapping, it is difficult to ascertain instances where teaching practices and the resulting courseware occur together, as it is very difficult to ascertain any teaching practices. The only pedagogical (green) phrase that was used frequently enough to be displayed in this visualisation is ‘discussion’, seen next to ‘open’.  

 
Figure 8-15 Designer G’s Standard pattern Phrase Net shows associations between visual and system 

design. (after IBM Corp, 2011) 

In this visualisation (Figure 8-15) an intricate network is visible between the visual design words (red) surrounding ‘forum’ and the ‘central server’. There is another network of words describing navigation issues: ‘users’ can ‘access’ ‘information’ by using ‘keyword’ ‘search’ ‘functions’. A third network relates to ‘circular’ ‘design’ and ‘good’ ‘idea’. This reflects the circular shapes in the forum design sketches, for example Figure 8-4.  



Chapter 8:  Qual itative Analys is  

Design for  Pedagogy Patterns for  E-Learning 8-20

 
Figure 8-16 Designer G’s Design for Pedagogy Phrase Net. A more learning centred approach showing 

relationships between pedagogy and design. (after IBM Corp, 2011) The design for pedagogy Phrase Net (Figure 8-16) shows clear relationships between design elements and explicit use of pedagogy in ‘easy social interaction’ (green) occurring next to ‘page elements’ (red). There is a focus on a ‘collaborative learning environment’, seen next to ‘student’ ‘profile’. It is possible to see ‘bonding’ and ‘games’ together, both pedagogical phrases. One can see ‘teaching strategies’, ‘bonding games’, ‘gold coins’, ‘friendly atmosphere’, even ‘discussions make people understand students’. Unlike the standard pattern, where visual design and system phrases dominate, pedagogy (green) dominates the forum created with the design for pedagogy pattern.  Unlike the Phrase Wheel, this Phrase Net allows an understanding of the core concepts surrounding the forum. In this map is becomes clear that ‘learning’ ‘environment’ are two words that are frequently used together in the design for pedagogy ‘think aloud’ transcription. When asked in the design for pedagogy pattern interview ‘What did you take into consideration when you decided what to include in your application? Designer G said: 
Well the brief, and also the metaphor of an online forum is to replicate the sense of 

what’s happening in the classroom but it in a slightly, in an asynchronous way. So I took 

into account the macro view that if you’re going to simulate an online classroom, then 

you want to simulate the classroom, what sort of classroom do you have. Therefore you 

have all sorts of things happening in the classroom. (2009) This is in contrast to how Designer G replied to the same question for the standard pattern interview: 
(Pause) What did I take into consideration what to include in my application? Well the 

problem was delineated the problem was delineated and the solution, the way I took it 
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was that these are the things that need to be resolved in the design. So I just looked at 

the clients’ requirements and applied them to this design. (2009) Even though the designer knew that the standard forum was for e-learning, the pedagogical issues surrounding the design did not appear to be conceptualised. 
8.01.05 Analysis Designer G Designer G exhibited a broader approach to the design when using the design for pedagogy pattern over the standard design pattern. Not only were there more frequent uses of pedagogical phrases, the interconnections between the phrases broaden to show a more considered approach when designing. An example of this is the designed object embodied in the word ‘forum’. For the standard pattern, it forms the main word in the Word Cloud visualisation, has the densest connections in the Phrase Wheel, and exhibits strong relationships between design and system design in the Phrase Net. By contrast in the design for pedagogy Word Cloud it has dropped to third largest, sharing prominence with ‘learning’. In the Phrase Wheel for the design for pedagogy forum, it appears to share equivalent density of linkages with ‘design’, ‘students’ and ‘discussion’, being of lower importance to those of the ‘fish’ and ‘could/should’. In the design for pedagogy Phrase Net, ‘forum’ shares linkages with ‘online’ ‘status’ ‘display’ and has been diminished in importance behind ‘learning’ ‘social’ ‘fish’ and ‘tank’. In all instances of the design for pedagogy visualisations green increases in prominence, replacing design structure with pedagogical function.  
8.02 Designer J - An Experienced Designer Designer J was selected for qualitative analysis due to the content analysis results of the ‘think aloud’ indicating an increase in pedagogical thinking (Figure 8-17). The experienced designer also created high quality design sketches, but the primary reason for selection was for the insightful comments made during the interviews, which was noted during the transcription process. Designer J exhibited a lower incidence of utterances: the standard design pattern ‘think aloud’ only contained 72 sentences and the design for pedagogy pattern 113. Designer G, by contrast, made 368 utterances with 179 category items. A number of reasons for the lower number of utterances present themselves: this designer had English as a second language and on both occasions finished the design sketch exercise prior to the time allocated. The lower number of utterances and the reduced vocabulary results in fewer phrases in the Phrase Wheel visualisations. 



Chapter 8:  Qual itative Analys is  

Design for  Pedagogy Patterns for  E-Learning 8-22

 
Figure 8-17 Content analysis results for Designer J as a percentage. (Chatteur, 2011) Figure 8-17 shows nearly a trebling of pedagogically-based phrases. The percentage of task analysis exhibited by this designer fell when using the design for pedagogy pattern. One interpretation of this drop could be that it indicates a reduction in cognitive load during design. System design phrases increased slightly when this designer used the design for pedagogy pattern, which is in contrast to Designer G, whose system design phrases reduced. This is despite the fact that the standard pattern places a strong emphasis on system design issues. The increase in system design issues are largely due to the inclusion of live chat in the forum using the design for pedagogy pattern, which will be outlined in the Narrative Summary in the section below.  

8.02.01 Designer J Narrative Summary and Design Sketches After reading the standard design pattern, Designer J created a banner, with a title and graphics. Beneath the banner, inside a rectangle, a search function was added. Above the banner a line with forum signup and login was created. Another rectangle was added to contain forum information. To the left a rectangle contained access to private messages (Figure 8-18). A box to the right provided access to forum topics which could be clicked if the user did not wish to use the search function. The box would contain the forum topic, and sub-topics.  
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Figure 8-18 Designer J produced only one page using the standard design pattern. (2009) Underneath the forum list Designer J created an area where users could access other multimedia assets, such as video or other interactive media. A search function allowed the additional media assets to be searched. This rectangle was divided into sections for access to flash or director assets or tutorials with sound. When asked later in the structured interview ‘Were you employing any particular strategies in your design for teaching and learning? If so, what were they?’ Designer J answered: 

Teaching and learning, oh the part of multimedia. Some people actually learn by doing 

stuff and some people actually learn by watching videos, some people actually learn by 

reading tutorials. I’ve seen some. So there’s different kind of things for anyone. (2009) At this stage Designer J re-read the pattern and decided it would be fun to alter the theme of the forum, with different graphics.  
So in the forum there have to be something that shows how many people are watching 

that specific topic. And how many responses there are so the user knows if it’s a popular 

topic. (2009) Scroll bars for each of the boxes were added. FAQs and access to help was added. An icon was added so users could create a new topic. Designer J then re-read the pattern and waited for the exercise to finish. 
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Designer J’s design using the standard forum pattern was polished but limited in scope. There was only one page designed (Figure 8-18). Pedagogy was considered when designing for this forum, which was evident in the inclusion of multimedia elements. What is lacking in this design is an integration of learning with the forum. The transactional approach evident in the standard pattern is again evident in the forum - presentation rather than inclusion, impersonal and alienating. This forum affords no opportunity for dialogue between teacher and students, for teacher-led communication or announcements. There is also no real sense of community in this forum, other than forum posts, the users have no opportunity to get to know their fellow students. When using the design for pedagogy pattern Designer J again began by drawing a rectangle for the forum header. Below this rectangle, a menu was created with all the information, such as FAQs, search and login. 
The rectangle in the middle is going to have all the information about the news, what’s 

going on in the forums, it’s going to have some announcements. The rectangle on the 

right is going to have the most viewed topics in the forum. The most active discussions. 

(Designer J, 2009) 

 
Figure 8-19 Designer J’s main page, design for pedagogy pattern. (2009) At this stage Designer J assumed that the forum would be for a design course, with different news items for design and animation. On the left a box would contain username, messages and chat. Below this a rectangle that showed which users are online. Below the rectangle with the latest discussions is another box with links to pages with tutorials – help links (Figure 8-19). 
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Figure 8-20 Designer J’s forum page, design for pedagogy pattern. (2009) The forum page (Figure 8-20) would be divided into different sections, announcements, 

topics, e.g. design, animation. It would show how many topics in the forum and the date modified. All of the topics would lie beneath each other on the forum page. The profile page (Figure 8-21) has the same menu and header to the rest of the forum. It 
shows if any images had been uploaded in the portfolio. The top rectangle shows the date of 
registration, username, how many replies to messages that have been made, and a search function. It also shows an inbox and last sign in. If the portfolio section is empty, it will display a grey box. 
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Figure 8-21 Student profile page contains a portfolio, design for pedagogy pattern. (Designer J, 2009) The final section that Designer J created was the chat (Figure 8-22). Here users can talk to others who are online. Divided into three, the bottom rectangle contains the area to type in, which will show in the main page. To the right, online users are shown. To send a message to one person, their name is clicked and a message can be sent to their inbox on their profile 

page. 

 
Figure 8-22 Chat page, design for pedagogy pattern. (Designer J, 2009) The approach taken in the forum using the design for pedagogy pattern was broader in scope, with the inclusion of numerous communication and social networking facilities. Social constructivism appeared to be at the core of this design. A student profile was added, which allowed students to tell their cohort about themselves. A portfolio area was included, where 
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students could display their work. Links to learning materials containing rich multimedia resources was a feature in common with the first forum. In addition to the asynchronous forum, a live chat function was added for socialisation. The news section allowed teacher-led exercises to be tightly integrated with the online community, with the ability to embed the rich media elements. The forum design was conceptualised with integration of online learning materials with the forum system, where announcements in the news section linked clearly with other e-learning resources, and integrated tightly with the forum topics.  
8.02.02 Designer J Word Cloud Two Word Clouds created from Designer J’s ‘think aloud’ transcriptions reflect the results of the content analysis in that there is a higher frequency of pedagogical phrases when using the design for pedagogy pattern. For the design for pedagogy Word Cloud, the word ‘going’ used in the context of ‘it’s going to have’ or ‘I’m going to put’ dominated the visualisation, so for the purposes of analysis this was removed for clarity. The dominance ‘going’ and ‘actually’ appears to be a trait of the designer’s speech style, and has common high usage in both ‘think aloud’ transcriptions.  

 
Figure 8-23 Designer J standard pattern Word Cloud shows strong visual design elements. (after IBM Corp, 

2011) 

 
Figure 8-24 Designer J Word Cloud design for pedagogy pattern (the dominant ‘going’ is removed) with 

‘show’ dominant. (after IBM Corp, 2011) 
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For the standard design, the ‘search’ provided the primary navigation schema and navigation elements have a higher prominence. The design for pedagogy forum used ‘section’(s) navigated via a ‘menu’. In the context of this forum ‘animations’ were not a visual design or interface element, but rather a pedagogical topic for discussion – the forum was for a design course online. Tactics for student engagement are encapsulated in the use of ‘multimedia’, ‘graphics’, ‘topics’ and ‘information’. The word ‘show’ dominates the design for pedagogy pattern ‘think aloud’ – students ‘show’ their work in the portfolio, the front page will ‘show’ news items, the profile page will ‘show’ messages and so on. The prominence of this word is embedded in the integration of the interactivity between forum users, incorporating multiple levels of feedback to the student. It tightly integrates forum activity with interface design – allowing the individual user multiple pathways of interaction with the learning within a social context.  Tactics for student engagement for the design for pedagogy forum are illustrated by the use of ‘announcements’, a ‘student profile page’, ‘discussions’, ‘chat’, ‘portfolio’ and ‘news’ items. 
8.02.03 Designer J Phrase Wheel In order to examine the explicit use of pedagogy through image, text and interaction, two Phrase Wheels for Designer J were created. Despite the low density of categorised utterances that this designer exhibited when using the standard design pattern, intra-utterance clustering density appears around the words ‘search’, ‘forum’, ‘rectangle’ and ‘multimedia’. Figure 8-25 also exhibits a high density of interconnections within the design phrases (red words), with strong linkages to ‘search’. This reflects the findings from the Word Cloud.  
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Figure 8-25 Designer J Phrase Wheel for the standard pattern shows interconnections between design 

phrases. (Chatteur, 2011) 

Figure 8-26 highlights the fact that there are only three categorised pedagogical phrases in the ‘think aloud’ for the standard pattern. From these three phrases, only four linkages occur between pedagogy and design, ‘interactive media’, ‘posted’, ‘forum’ and ‘director’. In this context ‘director’ refers to an interactive authoring package used to create e-learning, which outputs the shockwave file format, which is used for online e-learning modules. Although no explicit links occur between these phrases and the pedagogy phrases, the inclusion of ‘video’, ‘flash’ and ‘multimedia’ elements in the forum design also indicate a consideration of rich media elements which contribute to the learning in the forum.   
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Figure 8-26 Designer J’s (Phrase Wheel) standard pattern usage exhibits four linkages between design and 

pedagogy. (Chatteur, 2011) 

Figure 8-27 by contrast displays the linkages in the Phrase Wheel for the design for pedagogy pattern. Design elements (red words) feature in this visualisation with clustering density occurring around ‘forum’, ‘page’ and ‘rectangle’, ‘messages’, ‘reply’ and ‘show’. There is a significant increase in the richness of the pedagogical phrases (green words), with a clustering visible around ‘profile’ and ‘discussion’. An increase in ‘section (of site)’ linkages and a corresponding reduction in ‘search’ phrases in comparison to the standard design pattern also correlate with the findings from the Word Cloud visualisations. 
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Figure 8-27 Designer J’s (Phrase Wheel) design for pedagogy pattern usage displays increased linkages 

between system, navigation and pedagogy. (Chatteur, 2011) 

 When examining the explicit linkages between design and pedagogy for the forum created using the design for pedagogy pattern, there is a visible increase in connectivity (Figure 8-28). Frequent connections occur between ‘forum’ and ‘announcements’, ‘rectangle’ and ‘profile’, ‘forum’ and ‘discussions’. This is consistent with the introduction of a news section where announcements could be made, and the introduction of a user profile page. Even accounting for a possible bias where the course topic is also design (thus removing two of the connections), there remain significantly more relationships than displayed in the forum created using the standard design pattern. The number of pedagogical phrases show a five-fold increase over those contained in the standard pattern’s ‘think aloud’. 
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Figure 8-28 Designer J’s Phrase Wheel for the design for pedagogy forum shows increased links between 

pedagogy and design. (Chatteur, 2011) 

8.02.04 Designer J Phrase Net In examining Figure 8-29, the Phrase Net for the standard design pattern, there are no evident instances where teaching practices occur next to courseware design. However, if ‘multimedia’ is considered a teaching tool, in this design it is being used on conjunction with the ‘forum’. Similarly, ‘flash’, ‘animations’ and ‘interactive’ ‘media’ are all tools used in creating online learning. What is lacking in this Phrase Net are the links between design elements and pedagogical thinking, the concept mapping between the elements and their use. The low density of utterances and richness of phrases is also evident in this Phrase Net. Normally when this visualisation is generated, complex linkages between words occurring next to each other allow a network of phrases to be built, allowing main themes to become apparent. The only network of word juxtapositions in this Phrase Net is ‘forum/multimedia’ ‘information’ and ‘settings’. The direction of the arrow indicates that the words ‘forum/multimedia’ occur next to ‘information’, which is logical, and there are ‘information’ ‘settings’, which refers to the panel on the left-hand side of Figure 8-18. As the main forum navigation device was a ‘search’ ‘function’, the prominent size of this phrase correlates with the density in the Phrase Wheel visualisation around ‘search’ seen in Figure 8-25. 
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Figure 8-29 Designer J standard pattern Phrase Net. (after IBM Corp, 2011) 

 
Figure 8-30 Designer J design for pedagogy Phrase Net. (after IBM Corp, 2011) 

Figure 8-30 reveals navigation featuring in one network, with ‘links’ to the ‘actual’ ‘forum’ ‘main’ ‘page’. A phrase network between ‘design profile’ ‘section’ and ‘chat’ allows us to see how the designer sequenced the design activity, having moved from working on the design profile to the chat section. There is also a network between ‘online’ ‘portfolio’ and ‘talk’, which is encouraging, as the designer is considering how other users can talk about a student’s online portfolio. This indicates a higher level of inter-student interaction, with a focus on the student’s work. What is evident in this Phrase Net is the consideration of pedagogical (green) terms such as ‘vector’ mentioned with ‘images’ and ‘upload’, which tie in with the inclusion of an online portfolio for student work. This Phrase Net places less emphasis on interactive media elements, but in this visualisation, course topics begin to show prominence (animation, 3D, vector), with ‘active’ ‘discussions’ one of the minor themes. 
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8.02.05 Analysis Designer J Pedagogy was barely considered by Designer J when designing using the standard pattern. There are only three pedagogical phrases, as seen in the Phrase Wheel. None of the pedagogical phrases were mentioned in a high enough frequency to become evident in the Word Cloud visualisation, which also shows a transactional approach to the design, in the emphasis on visual design elements and navigation. The Phrase Net shows the pedagogical phrase ‘tutorials’ occurs next to the word ‘plain’, which is unrevealing.  Social constructivism comes to the fore in the design for pedagogy forum, with the inclusion of a profile page, a student portfolio and chat. The ability to see news and announcements enhances the tool’s ability to be used as a teaching tool. The focus moves from ‘information’ in the standard forum (Figure 8-29), to discussion of the learning topics, and a sharing of student work; ‘upload’ ‘images’, ‘show’ ‘pictures’, which facilitate peer feedback and social learning (Figure 8-30). Reflecting the design for pedagogy pattern, this forum allows strong links between social knowledge building and collaboration. When asked in a non-structured part of the interview about impressions on the TEACHING PRACTICES part of the design for pedagogy pattern, Designer J said: 
I think that was the most useful part. (The MOST useful part?) Yeah, I think so, because 

yeah. For example, it gives you all the characteristics of each thing. So if you want to 

create something, it has to be like, really clear... For example, in this part ensure each 

message has a reply. So you have to create something if it has no reply, why do you have 

it there. To create like the structure of the page and the sections. And I think it worked. 

(Designer J, 2009) 

8.03 Designer D - A Novice Designer Designer D also exhibited an increase in pedagogical phrases in the content analysis of his ‘think aloud’ (Figure 8-31). In this instance there appeared to be no large differences in the results from the other categories and it was for this reason Designer D was chosen for further analysis. Another factor was the quality and completeness of the design sketches. The ‘think aloud’ for the standard pattern resulted in 134 utterances, the design for pedagogy pattern resulted in 80 utterances. The reduced number of utterances for a novice designer for the design for pedagogy pattern could be indicative of cognitive overload. It could also indicate that the designer did not talk while reading the larger eleven page document. 
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Figure 8-31 Content analysis results for Designer D, displayed as percentages. 

8.03.01 Designer D Narrative Summary and Design Sketches Smooth flowing communication was Designer D’s first consideration when starting the standard pattern’s forum design. Central server issues, such as access, creating forums, managing and interacting with the server were a fundamental concern (Figure 8-32). 
Reading and writing in the forums, creating a chronological list with a tracking mechanism of tags, along with how many posts per page, viewing posts, message snippets and message selection were subsequently discussed. 

 
Figure 8-32 Designer D flowchart/structural sketches for standard pattern. (2009) 
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There should be a list of forums as well. So I guess each forum has to have a unique name 

to identify it amongst the listings. So the name of it will be the subject, because it will be 

subject-based forums. So for a particular topic, so then people can track through the 

listing as well. (Designer D, 2009) 

Forum access would be via a database with unique user logins. Presets would allow access 
to the forum via email as outlined in the pattern. On logging in to the forum, the user would go to the directory (Figure 8-33). The directory would lead to the forums, searchable by category, date or searchable criteria. The directory would have public access, and from there access to the forums could be subject to restrictions.  Pages for the design were Directory, Forum and User. Directory contains a list of the 
forums, User contains user details, forum membership lists and related forums. Forum information would also include subject and relevant tags. The user page would also contain 
messages and a forum activity level, indicating recent activity on that forum. 

 
Figure 8-33 Designer D’s directory page for standard pattern. (2009) There would be two types of messages: messages in the forum and messages from the 

forum (Figure 8-34). To view the forum messages, each message would display, and a shrunk down version of the forum, having reference to the forum while viewing the 
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message itself. Down at the bottom would be a space to reply to the message. For ease of navigation there would be a link to the home (directory) page.  The Directory page would include an ‘A to Z’ listing of the forum topics, a search and the main topics being used. Important items would be at the top, with forum moderators able to direct users to relevant sections of the forum. Forums could also be sorted based on recent activity, a frequently updated active section versus a static alphabetical listing. Each section on the page would need a title, with a minimise button next to the title.   

 
Figure 8-34 Designer D (standard pattern) forum and messages page. (2009)  The search field would enable searching by subject, tag, user and date. Users could edit their own details from a button at the top of the Directory. The User page (Figure 8-35) would contain handle, interest levels, membership list, name, basic details, address, contact details. There would be two ways to view the user page: the user view (private) and public view, for anyone who is not that user. This page would also enable subscriptions posted to the user via email, either using individual emails for every new message, or a daily or weekly dump. Moderators could tag (or star) certain discussions and a subscription could be made of those 

messages also. The users could determine which of their details are displayed, via a tickbox option. This would include affiliation lists, like Facebook, with restricted lists. 
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Turning to the forum page (Figure 8-34), Designer D suggested different templates or 
themes could be used for the different forum pages, containing the forum title, page name and thread. Each message would have subject tags, activity level and message. An area for user avatars would be to the left of each message. There would be the name of the person who started the thread or the forum. A link to the user page would be at top right. This concluded the ‘think aloud’ for the standard pattern. 

 
Figure 8-35 Designer D user page for standard pattern. (2009) When examining the design for pedagogy pattern, Designer D considered key pictures that should be seen were moderator messages, announcements and send messages from the 

students. A single bar at the top would contain announcements, which would remain empty until an announcement was made (Figure 8-36). A light bulb would appear which, when clicked on, would roll out the announcement. A second click would scroll it back up. A lit light bulb acts as a visual indicator for new content, and would be grey once viewed.  The forums could be on tabs, like a filing system, with index tabs marking the different 
forums, which would slide out to show the forum topics, then threads. The different tabs would roll out progressively. Scroll bars would then allow navigation through the messages. Designer D then read page three of the pattern. This forum, Designer D explained, operated by having sections opening up in the same screen space, rather than opening up as new 
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pages. This opening up is not on top of the page, but within it, allowing for ease of 
navigation. 

 
Figure 8-36 Designer D created only one page for the design for pedagogy forum, which involved rollout 

navigation. (2009) The tabs could contain reminders which indicate when new content is present. This is a visual as well as textual navigation, each higher level indicates where the new message occurs. A maximise button allows for full screen message reading.  To encourage discussion and feedback, Designer D thought a simple reply button would not fulfil the objective to ‘ensure each message gets a reply’. When a message does not have a reply, the reply button changes to a ‘What are your thoughts?’ to encourage 

feedback. A question section would generate more discussion, so a live feed with recent 
questions that frequently update related to forums that the user is interested in would be available. These questions would relate to things in a broader sense than just the forum of 
interest. Anonymity is a good thing when asking questions, to inspire answers. A text box for asking questions and a submit button would be at the bottom. Questions, therefore could be asked in both spots, in the question field and in the threads.  
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In the teaching strategies, in order not to dominate discussions, and to support student-

to-student interactions, being able to see who is online would be important. So stick figures at the top would indicate people logged in or out. The folders could also indicate how many people are in a discussion at any time. This allows a more lively discussion to happen. From Designer D’s experience, users tend to congregate in particular spots of a forum. The folder system would allow 0-10 forums, the next scroll allows 3-10 topics, which would not take up much vertical space. 1000 threads would have to be managed with a set of columns and a vertical scroll bar as horizontal would be too much. At this point the laboratory experiment ended. On examining the design sketches for the different forums, Designer D does appear to have considered the teaching strategies section of the design for pedagogy pattern in the provision of the ‘your thoughts’ option on first reply to a thread posting; in the use of a live question section with indicators for other users who are online; and in the provision of the announcement section with light bulbs at the top of the forum page. However, equally important but lacking in the design for pedagogy forum design was the User page that was included in the standard pattern design. This allowed for customisation of public view settings, access to email subscriptions, personal details and forum membership management. Allowing students to create a profile so that other users can get to know a little about fellow students is one way to promote social interaction.  
8.03.02 Designer D Word Cloud The Word Cloud visualisation for the standard design pattern shows a dominance of the designed object, the ‘forum’ and ‘forums’, indicating the most frequent use of these words. The creation of a ‘directory’ page is reflected in this being a high frequency word, which is classified in the content analysis as a navigation term, but in this instance is also structural. There is a prominence of the words ‘user’ and ‘details’ in the Word Cloud. From this one can extrapolate that the designer’s focus on the structural requirements of the forum was dominant in the conceptualisation. Apart from ‘forum’, navigation (blue) appears to have a high priority. Phrases such as ‘search’, ‘access’, ‘go’ map to user behaviours. Less evident are the functional characteristics, the use of pedagogy, system functions and verbs. 
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Figure 8-37 Designer D (Word Cloud) standard pattern. (after IBM Corp, 2011) 

 
Figure 8-38 Designer D (Word Cloud) design for pedagogy pattern. (after IBM Corp, 2011) By contrast, the design for pedagogy Word Cloud exhibits an emphasis on communication: the most prominent words are ‘discussion’, ‘message’ and ‘questions’. The focus has shifted from the structure of the designed object as seen in the standard pattern, to the pedagogical 

function of the forum. There is a higher frequency of pedagogical terminology (green words) and these appear to have an equal emphasis with the visual design words (red), as seen by their relative sizes. The pedagogical strategies (questions, discussions, announcements, student) can be clearly seen in the context of the designed object (message, page, forum, thread, button), but what is encouraging is that neither dominates. This indicates that both 
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design and pedagogy are being given equal consideration in the design process. This more balanced approach to design is also shown by the size of the words, both the pedagogy (green) and visual design (red) words have similar proportions, which reflects similar frequency of utterances. 
8.03.03 Designer D Phrase Wheel The ‘think aloud’ for the standard pattern resulted in 134 utterances, resulting in 102 different categorised terms for inclusion in the Phrase Wheel. There are three pedagogical phrases, forty visual design phrases, nineteen system design phrases, twenty eight navigation phrases and twelve task analysis phrases. The three pedagogical phrases are indicative of a lack of pedagogical thinking while designing this forum. This forum shows an increase of system design phrases over the forum for the design for pedagogy pattern, which is consistent with the emphasis on system design in this pattern. Figure 8-39 shows a density of linkages between ‘forum’, navigation and task analysis phrases. ‘Forum’ ‘access’, ‘forum’ ‘lists’ and links between ‘forum’ and ‘directory’ are clear. These correlate with the Word Cloud analysis of the standard pattern which indicated an emphasis on navigation in this forum. There is also a density of linkages to and between ‘forum’, ‘messages’, ‘thread’ and ‘page’.  Very few pedagogical phrases are evident, but those that exist show linkages between ‘discussion’, ‘forum’ and ‘posts’ (Figure 8-40). The explicit links between pedagogy and visual design elements rest mostly with the discussions within the forum and in forum posts. Few alternative pedagogical strategies are evident. 
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Figure 8-39 Standard pattern Designer D Phrase Wheel shows few pedagogical phrases, with strong links 

between discussion and forum. (Chatteur, 2011)  
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Figure 8-40 Designer D (Phrase Wheel), the pedagogical phrases that do exist show strong connections to 

the designed object ‘forum’. (Chatteur, 2011) The design for pedagogy pattern resulted in 80 utterances resulting in 103 categorised utterances (Figure 8-41). There are fifteen pedagogical phrases, a fivefold increase. As with the standard pattern, there is a density of utterances around the word ‘forum’ and ‘discussion’. The clustering surrounding ‘forum’ is not as dense as in the standard pattern. In this Phrase Wheel, the density of the linkages appears to be more evenly spread around the wheel.   
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Figure 8-41 Phrase Wheel for design for pedagogy pattern Designer D. (Chatteur, 2011) The linkages between design and pedagogy in this Phrase Wheel are also more widely dispersed than the standard pattern (Figure 8-42). There are twenty six links between design and pedagogy, with the highest densities occurring around ‘forum’, ‘messages’, ‘discussion’ and ‘announcements’. This spreading of explicit use of visual design elements and pedagogy indicates a broadening of thinking, indicating that the participant understands the multiple relationships between pedagogy and design. One interpretation of this is that pedagogy is being considered not only more frequently, but in different ways in relation to visual design than in the forum using the standard design pattern. 



Chapter 8:  Qual itative Analys is  

Design for  Pedagogy Patterns for  E-Learning 8-46

 
Figure 8-42 The links between design and pedagogy (Phrase Wheel) for Designer D indicate a more 

considered pedagogical approach to design. (Chatteur, 2011) 

8.03.04 Designer D Phrase Net Examining Designer D’s Phrase Net for the standard pattern (Figure 8-43) in order to establish the major themes, it can be seen that the words ‘user’ and ‘details’ occur next to each other frequently. The inclusion of a user detail section facilitates social communication in that it assists users to get to know each other. ‘User’ also sits next to ‘information’, which is also mentioned with ‘forum’ ‘creation’. This network forms the longest chain in this Phrase Net.  
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Figure 8-43 Designer D standard pattern Phrase Net. (after IBM Corp, 2011)  There is a high incidence of system phrases being used together: an example of this can be seen where ‘activity’ ‘level’ indicates where users congregate, and this can help communication and community building. Word pairs that occur most frequently together are ‘central’ ‘server’. This reflects the use of this phrase in the standard pattern document; it is also mentioned frequently in the ‘think aloud’. Pedagogical phrases are also evident in the use of ‘subject’ ‘tags’, which facilitates search functionality. ‘Smooth’ ‘flowing’ ‘communication’ is a minor string which is the main strategy for teaching and learning evident in this visualisation.  The forum created from the design for pedagogy pattern (Figure 8-44) shows a network containing two pedagogical words, ‘question’ and ‘discussion’. This string of words indicates a focus on social communication with information architecture a supporting concern. These show student engagement with the community, as the design allows for questions to be posed live or in the thread section. For this forum there is a high incidence of visual design elements visible, with a network existing between ‘forum’, ‘listing’ ‘multiple’ and ‘threads’. ‘Unlit’ ‘light bulbs’ occur together, which in the forum indicate new teacher-led announcements. Key features in the Phrase Net are the ‘filing’ ‘system’ navigation.  
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Figure 8-44 Designer D design for pedagogy pattern Phrase Net. (after IBM Corp, 2011)  

8.03.05 Analysis Designer D Designer D considered more pedagogical issues when using the design for pedagogy pattern over the standard pattern, turning the focus from the structure, the ‘forum’ to the function ‘discussion’ as evidenced in the Word Cloud visualisations. The Phrase Wheel correlates this, with a clustering around ‘discussion’ and a fivefold increase in the number of the pedagogical phrases. The Phrase Wheel also sees a lessening of concentration around ‘forum’ and a broadening of emphasis. The Phrase Net visualisations show that words occurring together move from system design in the standard pattern forum to visual design in the design for pedagogy forum, an enabler to the new focus on ‘discussion’ and ‘questions’. When asked ‘How do you think people will use this forum to learn?’ for the standard pattern, Designer D said: 
Through communicating ideas with each other through what they know and they could 

present things on it, diagrams and drawing or whatever of their ideas. And through that 

communicate and discuss what their ideas are. (2009) When asked the same question for the design for pedagogy pattern, Designer D said: 
By talking to each other.  

(Anything else?) 

If they have graphical capabilities by drawing pictures for each other. Maybe take photos. 
Videos. (Designer D, 2009) 
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These two quotes indicate that there does not appear to have been conscious strategies for the inclusion of teaching and learning in the design for pedagogy forum, as these responses are almost identical, with the exception of the use of videos. Rich media elements are emphasised in the design for pedagogy pattern. What this indicates is the designer did not consciously consider pedagogy when using the design for pedagogy pattern, but used pedagogy nonetheless.  The standard pattern’s had a strong emphasis on the use of email; presets would allow forum access via email subscription. For the standard pattern, the novice designer did not provide any specific strategies for social interaction: 
I didn’t narrow it down for a social area. I thought for the areas, there was the moderated 

areas that were places that people were meant to go for educational purposes. And place 

where people do go, so the highly active areas and then there was whatever they 

searched for. So if they want to socialise, they can, it just depends on the forum, I guess. 

(Designer D, 2009) When asked the same question when using the design for pedagogy pattern, Designer D said: 
In a way they can anonymously socialise in the question section; that would be just in the 

navigation of every page. And that would be to inspire further discussion in the threads. The provision of the live question section affords more opportunities for social interaction, student-to-student communication and student-teacher communication, all principles outlined in social constructivist theory. 
8.04 Differences between Novice and Experienced Designers The high level of productivity in the laboratory experiment exhibited by the design educator is indicative of an experienced designer. Designer G read the standard pattern aloud and began to sketch while reading. This time saving strategy is typical of expert designers, who tend to exhibit structural organisation in concurrent design activities (Kavakli & Gero, 2002).  The design educator, expert designer and the novice designer exhibit a correlation in the focus on the designed object ‘forum’ when using the standard design pattern. This could be seen in the prominence of the word ‘forum’ in the Word Clouds and in the density of linkages in the Phrase Wheel visualisations. The forum represents the structural part of the FBS ontology (Gero & Maher, 1997). What is interesting is the shift from structure to function – in the design educator, the design for pedagogy pattern enabled a change from structural to concept mapping – placing the ‘fish’ (structure) in an environment for ‘students’ to ‘learn’ (function). This was evidenced in both the Word Cloud and the Phrase Wheel visualisations.  
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The experienced designer (Designer J) focused the design activity on visual design elements, with the word ‘rectangle’ being prominent in both Word Cloud visualisations. In the design for pedagogy Word Cloud the word ‘going’ dominated to such a degree that it needed to be removed in order to see the relative sizes of the other words. The experienced designer was ‘going’ to ‘show’ more frequently when using the design for pedagogy pattern, as seen in the Word Cloud (which had the dominant word ‘going’ removed for clarity). And what Designer J was ‘going’ to ‘show’ was increased pedagogy, indicated by the words ‘announcements’, ‘discussions’ and ‘profile’.  Designer J’s standard pattern forum reflected the transactional approach that was noted in the standard pattern document itself. This was also evident in the standard forum design created by the design educator, Designer G. These forums do not examine or explore the relationships between pedagogy and the forum, and because of this opportunities in learning are missed. This appears to because the focus is on the designed object – the forum itself. The novice designer did not appear to exhibit this trait in their standard pattern design, with thoughtful use of user profiles. However, none of the three designers included teacher announcements and community features in their standard forums.  The novice designer also exhibited the swap, from structure ‘forum’ to pedagogic function ‘discussion’, ‘questions’, ‘answers’. This is seen in the Word Cloud visualisation where pedagogical (green) phrases become apparent. What is encouraging in the design for pedagogy forum ‘think aloud’ is that neither visual design (red) words nor pedagogy (green) words dominate, there are only slightly more red words than green. This evening out of emphasis indicates that visual design is supporting the pedagogy (or vice versa).  In observations of all nine designers it was noted that the novice designers tended to use the patterns as a checklist. This was evident in two of the three novices and also in the most junior design educator, who all re-read the pattern towards the end of the design exercise, highlighting features from the pattern and indicating if this was completed. All novice designers exhibited fewer lateral transformations, which resulted in fewer design options being explored. The two most junior designers, those with a year or less experience, exhibited a difference in the use of the two patterns. The standard pattern resulted in preliminary screen designs, and in the case of one designer, extensive note-taking. This note-taking was also evident in the junior design educator. When using the design for pedagogy pattern, both designers created elaborate information architecture flowcharts. All three novice designers created areas for teacher-led announcements, and the two most junior designers both included student profile pages, forum home pages, FAQs, log ins, as well as the discussion board with threads.  



Chapter 8:  Qual itative Analys is  

Design for  Pedagogy Patterns for  E- learning 8-51

The experienced designers created designs, with detailed design sketches, as seen in Designer J’s forum sketches, to, in one case (Designer F) Photoshop layout documents with finished header designs. The designers who exhibited the most unusual and original design concepts were the two experienced design educators, of which Designer G was an example. Designer G and Designer I both created (in my judgement) innovative designs, which explored the forum concept in terms of a virtual space for interaction – a learning environment – rather than dealing with the ‘page’ metaphor for screen interaction.  Another observation of all designers was that many preferred the design for pedagogy pattern over the standard design pattern. This was investigated in the unstructured interviews after the design for pedagogy session. Novice Designer A preferred the design for pedagogy pattern, whereas novice Designers D and H specifically mentioned a preference for the teaching strategies section at the end of the pattern.  
Yeah I did like the teaching strategies because it did help me understand what they 

wanted the site to be. They didn’t want a stark institution they wanted a friendly level 

place where students could interact. (Designer H, 2009) Of the design educators, Designer G said that the design for pedagogy pattern provided more scaffolding, and Designer I thought the teaching strategies would be valuable to novice designers. The most junior design educator (E) had these thoughts: 
It succeeds in a couple of points, by pointing out things like outlining learner activity goals, 

make discussion objectives clear and emphasise reflection, you guide the designer 

towards allowing the students to express themselves rather than just asking about 

problems, and that way to address these learning goals in the design... (However) the 

design document is not going to replace actual experience. (Designer E, 2009) Experienced Designer B in general loathed the design for pedagogy pattern, feeling that it was a cross between a use case document, a design pattern and a technical specification document. Despite his dislike for the design for pedagogy pattern, he did say: 
What it succeeded in was pointing out that one of the key things to come in the design 

was the educational principles that the educator was trying to get across would be 

incorporated into the design. But that did come through but I think that there is still a 

really big gap in the technology. (Designer B, 2009) In each of the three cases examined in this chapter, it is clear that the design for pedagogy pattern produced not only an increase in the frequency of pedagogical utterances, but added a richness to the consideration of pedagogy during the design process, as indicated by a five-fold increase of pedagogical terminology, evidenced by Designers G and J. Table 8- shows how each visualisation technique displays the same pedagogical data quantitatively, with 
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significant differences in the variety of words between the two patterns. The Phrase Wheel shows the most complete data. 
Table 8-3 Number of different pedagogical words or phrases 

 
Phrase 
Wheel 

(all displayed) 

Word Cloud
(most frequent 

displayed) 

Phrase Net 
(top 50 

displayed) 

Designer G 
standard  

11 2 1 
Designer G 
DPP 

60 12 14 
Designer J 
standard 

3 3 1 
Designer J 
DPP 

12 6 4 
Designer D 
standard 

3 4 2 
Designer D 
DPP 

15 11 2 
What is noted in the Phrase Wheel visualisation is a ‘spreading’ of emphasis in the forums designed using the design for pedagogy pattern, over that of the standard pattern. This is indicated in the multiple connections between the categorised elements, with a de-emphasis on the word ‘forum’ in all cases. The focus of the thinking shifts from ‘forum’, but the emphasis does not necessarily transfer directly onto pedagogical thinking. The Phrase Wheels for the design for pedagogy patterns for all three designers indicate this de-emphasis and increased linkages between categories, with the design category in particular showing an increase in the variety of links between the words, rather than linking to one particular word ‘forum’. This redistribution in the visual design words, favours the word ‘message’ with increased links to the pedagogical phrase ‘discussion’. The exception to this is Designer G, where the change of emphasis benefits the word ‘fish’, but nonetheless, this Phrase Wheel displays a greater variety of connections in the visual design (red) area.   
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Chapter 9:  

Chapter Nine | Conclusion 

9.01 Summary This thesis described a method to embed pedagogy into the user interface, information architecture/navigation and content layout design process for e-learning courseware. The method was deployed and evaluated on a specific instance of e-learning courseware, an e-learning forum. This method used the concept of design patterns (Alexander et al., 1977) and used a pedagogical framework and philosophy (Goodyear, 2004) to guide the structure of the design for pedagogy pattern. Two pedagogical theories, constructivism and experiential learning theory were distilled into ‘primers’ in which design principles for e-learning were created to inform the content of the pattern. The FBS framework (Gero & Kannengiesser, 2002) was used to create a tool, the ‘pattern pack’, which aided the identification and extraction of solutions to problems from example e-learning forums, also informing the pattern content. Alexander’s pattern structure was modified in order to embed the pedagogical framework within it, allowing the pattern to integrate not only design solutions, but also pedagogical practice. This modified structure was used in the ‘pattern pack’ by a set of eight writers to create design for pedagogy patterns for an e-learning forum. The resulting patterns were evaluated to determine the best pattern based on its pedagogical content and other factors. This pattern was then used by designers and design educators in a comparative within-subjects laboratory experiment to investigate its value against a standard design pattern. ‘Think aloud’ data was captured and analysed using content analysis, which indicated a statistically significant increase in the use of pedagogical phrases. The designers also took part in structured and unstructured interviews, which were subsequently used in conjunction with the ‘think aloud’ data and the designers’ sketches, in a qualitative analysis to determine how design for pedagogy patterns modify the e-learning courseware design process. Methods of data visualisation were used to identify themes and relationships within the data. 
9.01.01 Research Objectives and Research Methodology The primary objective for this research (RO1), therefore, was to create a method for creating a design for pedagogy pattern. The first step was an examination of Alexander’s (1977) pattern language structure, which deals with architecture and town planning. Taking the same top-down (and bottom-up) approach, Alexander’s hierarchical structure was modified into a loose mapping of the e-learning domain (Figure 4-1). This formed the foundation for 
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creating a pedagogically-based pattern language. By creating a preliminary structure for an entire design for pedagogy pattern language, it was possible to begin to identify possible topics for a single pattern to be used, and to make the preliminary steps towards creating an entire design for pedagogy pattern language (see p. 9-5). Embedding pedagogy into the design pattern structure was a ‘wicked’ task (Rittel & Webber, 1973). In examining the use of frameworks used in conjunction with design patterns, I decided to use the framework for pedagogical patterns in e-learning developed by Goodyear (2004), in which an overall pedagogical philosophy informed the high level pedagogies, pedagogical strategies and tactics to engage students. The problem was that when embedding Goodyear’s framework into the Alexandrian pattern structure, the pattern’s focus turned to 
pedagogy, rather than design. This was solved by adapting Alexander’s individual pattern structure to include pedagogical sections (Figure 4-3). Once the structural considerations had been addressed, what remained was to create a repeatable method for integrating Goodyear’s pedagogical framework into the modified pattern structure, that is, a way for writers to consistently be able to write a design for pedagogy pattern. A preliminary method based on a text search of academic papers and existing e-learning courseware (Table 4-1) was iteratively designed and evaluated, with mixed results. The pilot pattern writers had difficulty in clarifying the task and found it difficult to create consistent design solutions based on the two pedagogical theories. The ultimate failure of the first pilot study led to the creation of the second research objective: (RO2) Develop a tool that embodies the method and use this tool with a set of design pattern writers to produce design for pedagogy patterns. The pattern method was revised (Table 5-1) using experiential learning and constructivist approaches (Figure 5-4). A tool, the ‘pattern pack’ was iteratively designed and tested with a second set of pilot pattern writing participants (Chapter Five). The ‘pattern pack’ uses a ‘hands on’ approach consistent with experiential learning theory. The pattern’s topic and problem statement were predefined: the pattern would be written for an e-learning forum. Using the Function-Behaviour-Structure (FBS) framework (Gero & Kannengiesser, 2002), and three e-learning forums, (Murty, 2009; The Open University, 2005; Vande Moere, 2009/2010), two sets of cards were developed. One set dealt with the pedagogical function of an e-learning forum, the other the design structure. The cards were used to extract the pattern’s solution from the existing forums and to relate the pedagogy to design elements. The design cards were employed to create an information architecture hierarchy which represented one of the forums, similar to a flowchart. The pedagogy cards were then placed in the hierarchy where pedagogy was seen to be taking 
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place. This was photographed and the process was repeated for the remaining two forums. After reading the supporting literature and documentation, the writer used the cards to create a generic forum using only the common elements that were seen, and ideas taken from the literature that exhibited ‘best practice’. This generic forum was used to facilitate writing the design for pedagogy forum pattern (Chapter 6). At the end of the piloting process the ‘pattern pack’ comprised of the two sets of cards, a printed brochure, a set of explanatory documents and pattern templates on CD ROM, a silver case, markers, adhesive putty and blank cards.  The completion of the development of the ‘pattern pack’ satisfied the second research question (R2), which asked, ‘What is the methodology for embedding a pedagogical framework incorporating constructivist and experiential learning theories into e-learning design patterns?’ Research Objective Three (R03) was to compare the quality of the design for pedagogy patterns. To do so, the ‘pattern pack’ was tested by eight carefully chosen pattern writers, resulting in a set of eight design for pedagogy patterns. The patterns were evaluated by myself and Michael Derntl who was based in Vienna, Austria. An online assessment tool (Appendix Five) aided the evaluation of their design for pedagogy patterns, using a mixed methods approach by means of a set of evaluation factors. These evaluation factors were embodied in a quantitative Likert scale survey, correlated with a rank, a quality score (Table 6-7) and qualitative comments. The evaluation enabled one best design for pedagogy pattern to be chosen for the next stage of the research. A textual analysis was undertaken to compare the highest ranked design for pedagogy pattern for an e-learning forum and the standard pattern for a forum (Chapter Six). The purpose of this analysis was to answer the third research question (R3) which asked: ‘Does the method improve the pedagogical quality of design patterns?’ This analysis noted that the design for pedagogy pattern placed pedagogy as the central concept for its content with a particular focus on social interaction and knowledge sharing, thus enacting elements of social constructivism within the pattern document. The standard pattern, in contrast, placed its emphasis on communication, access and information flow. These principles are important for usability, which is consistent with a ‘user-centred’ approach to design. In general the conceptual differences can be summarised: the design for pedagogy pattern takes a socio-relational approach to interaction, whereas the standard pattern takes a transactional approach. The design for pedagogy pattern writing method based on the ‘pattern pack’ improved the pedagogical quality of design patterns, affirming Research Question Three. 
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The next research objective (RO4) was to compare the value of the design process of the best design for pedagogy pattern against a standard design pattern for the same e-learning courseware with a set of interaction designers and design educators. This research objective addresses Research Question Four (R4), which is ‘Do pedagogically-based design patterns assist e-learning designers to be more aware of pedagogical issues when creating e-learning courseware?’ The highest ranked design for pedagogy pattern and the standard design pattern were used by a set of designers comprising nine designers from three user groups, consisting of novice interaction designers, experienced interaction designers and educators, to design an e-learning forum. The participants were asked to ‘think aloud’ as they designed, and the transcriptions were coded into five different categories: pedagogy, task analysis, navigation/information architecture, visual design and system design, and analysed using content analysis. The content analysis of the ‘think aloud’ data was subject to standard reliability checks (Chapter Seven). This involved the application of inter-coder reliability using Krippendorff’s Alpha (2007) and fatigue tests. Results from the content analysis were subjected to a 2-tailed t-test which revealed a statistically significant increase in frequency in the pedagogy category, without a significant reduction in the other categories (Figure 7-5). The qualitative analysis (Chapter Eight) of a representative participant from each design user group revealed an overall broadening of design approach, changing the designer thinking from a focus on the designed object ‘forum’ (structure) to a more integrated consideration of the pedagogical function of the courseware, enacting the FBS framework. The e-learning forum design sketches exhibited a move from a transactional approach (standard pattern designs) to a more social/relational approach (design for pedagogy pattern designs), which supported the findings in the design for pedagogy pattern evaluation (Chapter Six). The linkages between pedagogical issues considered in the context of design elements in some cases exhibited a five-fold increase, as shown in the Phrase Wheel visualisations, indicating a tighter integration between design and pedagogical issues. These linkages were an important feature of the two reviewers’ comments in the qualitative evaluation of the eight design for pedagogy patterns in Chapter Six, as an indication of a high quality pattern. One could conclude that the increases in linkages are indicative of a higher quality of pedagogy being enacted in the design process. Design for pedagogy patterns aid the designer’s understanding of the pedagogical processes required for optimal learning outcomes, without appearing to add undue complexity to an already ‘wicked’ task (Rittel & Webber, 1973). Users with varying levels of experience displayed a variation in the enactment of the patterns. Two out of the three novice designers created elaborate information architecture flowcharts 
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when using the design for pedagogy forum, as did the most junior design educator. These three participants used both patterns as a checklist, enabling a pattern-led validation of their designs. One of the novice designers and the junior design educator used note-taking when using the standard pattern, with both creating information architecture diagrams when using the design for pedagogy pattern. Novice and experienced designers alike exhibited fewer lateral transformations than the design educators, who exhibited a greater variation and number of designs. The experienced designers exhibited the most ‘polished’ sketches, exhibiting vertical transformations. The design educators returned the most original designs when applying the patterns, appearing to consider the virtual space in their designs over the more commonly used page metaphor. Their use of this virtual space was not, however, consistent over the two patterns and appears to be an indicator of experience and not necessarily the use of the different patterns. In examining the interplay between the content analysis results, the narrative summaries, ‘think aloud’, sketches, and visualisations, the fourth research question, ‘How do pedagogically-based design patterns assist e-learning designers to be more effective in creating e-learning courseware’ has been answered. Pedagogy is considered significantly more frequently when the designers and design educators used the design for pedagogy pattern, without a significant decrease in other design thinking. Links between pedagogy and design also occur more frequently, and the resulting designs appear to be conceived with pedagogy in mind. Design sketches move from a transactional approach to a social/relational approach in the use of the design for pedagogy pattern, while at the same time the design thinking moves from a design structure focus to one which considers pedagogical function. 
9.02 Limitations of This Study and Future Research Additional future work arising from this research could involve three discreet approaches: 1. Developing the keyword lists and categories. 2. Creating an entire design for pedagogy language for e-learning. 3. Implementing an e-learning forum designed using a design for pedagogy pattern and testing the resultant courseware with educators. 
9.02.01 Developing the Keyword Lists and Categories Methodological limitations of this study stem from the categorisation of the keywords in the ‘think aloud’ laboratory experiment. When determining whether a word is placed into one of the five different categories, (pedagogy, task analysis, navigation and information architecture, visual design and system design) difficulties can arise in the interpretation of a word’s meaning. In particular, limitations of analysis stem from ambiguity or double-
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meanings of words such as ‘discussion’, although in this study both content analysis coders agreed that this word should sit in the ‘pedagogy’ category. Other ambiguous words such as ‘information’, ‘topic’, ‘questions’ and ‘answers’ when viewed in the context of an e-learning forum also presented dual meanings. For example the keyword ‘topic’ could be taken to mean a lesson topic, and therefore was pedagogical. However, it could also mean the topic of a message, which is displayed in a thread, in which case it is a visual design code. These four words were excluded from the content analysis, but these were by no means the only words which presented categorisation issues. Future research may focus on developing the keyword lists to further clarify the categories. The five keyword categories, pedagogy, task analysis, navigation and information architecture, visual design and system design emerged using a grounded approach from an examination of the ‘think aloud’ transcriptions. However, these are not the only categories that could be examined. The FBS Framework (Gero & Kannengiesser, 2002) was used to help create two sets of cards that were used in the design for pedagogy pattern writing process. The results of the ‘think aloud’ analysis indicate a similar shift to pedagogical function (design for pedagogy pattern) over design structure (standard pattern) when comparing the use of the two patterns. An interesting aspect of future work might be the development of the 
behaviour part of the FBS analysis in an additional set of cards for use in the ‘pattern pack’. ‘Think aloud’ transcriptions of the design for pedagogy pattern in use could be analysed to investigate the interplay between function, behaviour and structure categories. 
9.02.02 An Entire Design for Pedagogy Pattern Language for 

E-Learning Another limitation of this study was that a single pattern was written and evaluated without being situated in the context of an entire pattern language. Both Goodyear (2005) and Alexander (1977) stated that the utility of a design pattern language is in the links and relationships between patterns. An individual pattern is therefore difficult to evaluate in isolation. A design for pedagogy pattern language for e-learning could inform the creation of integrated e-learning courseware, following the suggested pattern language structures outlined in Figures 4-1, 4-4 and 4-5. This integrated approach was touched upon in some of the forum designs created during this study, with the incorporation of student portfolios, rich media elements, links to learning resources and so on. It is the design of these additional multimedia elements that could benefit from treatment using design for pedagogy patterns. 
9.02.03 The Pattern’s Use with Educators One final avenue for further research would be to investigate the use of the design for pedagogy pattern for the e-learning forum with its secondary user group - educators. The 
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provision of the teaching strategies section in the design for pedagogy pattern served a dual purpose. One was to inform designers of how their forum would be put to use. By considering the teaching strategies while designing, which some of the participants called design principles, it was possible to integrate design elements with the pedagogical practices. The ‘think aloud’ qualitative analysis confirm this integration was taking place; the green pedagogy phrases became more apparent in the Word Cloud visualisations, and the linkages between design and pedagogy increased in the Phrase Wheel and in some cases in the Phrase Net visualisations (e.g. Designer G, Figure 8-16). The same teaching strategies could be used by educators when co-ordinating a forum created using the highest ranked design for pedagogy pattern. In this way pedagogical theories could inform the educators of ‘best practice’ when using the e-learning forum with students. The pedagogical framework could therefore inform not just the design, but also the implementation of the courseware. Future research could investigate whether online facilitators and tutors find the pattern useful in their practice, and whether their online teaching practice becomes more pedagogically grounded when using the design for pedagogy pattern. The interplay between pedagogical practice using the design for pedagogy pattern and student learning outcomes could also be investigated. 
9.02.04 Generalisability For the purposes of this research constructivism and experiential learning theories were used, but the aspiration was to create a method which formalised a process of embedding theories into design patterns irrespective of the pedagogical framework or philosophy. The two pedagogical theories explain why a lack of interaction impedes learning, and when used in conjunction form a valuable partnership balancing descriptive and normative theories of learning. Kolb’s (1984) experiential learning cycle describes what happens when a learner learns, and Chee’s (2004) cycle explores the interactions between teaching and learning (Figure 5-4). The method created by this research is generalisable, so long as there is a designed object (structure) and a function (in this case pedagogy), and it is possible to identify areas in the structure where the function occurs (Gero & Kannengiesser, 2002). In the case of design for pedagogy patterns, theories of the functional characteristics are used to inform the structure, but theory could be embedded into either axis. In this context a pedagogical function is the explicit use of pedagogy, whereas the structure is the presence of design elements in the e-learning courseware. 
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9.03 Conclusion In this research a systematic approach was taken to determine a method for the creation of design for pedagogy patterns and an examination of how design for pedagogy patterns modify the e-learning courseware design process. Expanding the field of design patterns for e-learning, this research created a generalisable method for embedding a pedagogical framework into design patterns, using two pedagogical theories and the FBS framework to inform the solutions to the pattern’s problem. Embedding pedagogy into the design pattern resulted in a statistically significant increase in the use of pedagogical phrases in all users who applied the design for pedagogy pattern in the design process for an e-learning forum. The ‘think aloud’ visualisations displayed a shift in emphasis from design structure (standard pattern) to pedagogical function (design for pedagogy pattern). At the same time the designs exhibited a shift in emphasis from a transactional approach to interaction design, to a 
socio-relational approach, which is consistent with social constructivist theory. The design for pedagogy patterns appear to enable the design process to be conceptualised with pedagogy in mind, enabling tighter relationships between pedagogical and design issues. This research has proven the utility of pedagogically-based design patterns in the creation of e-learning courseware, and there is evidence of how they contribute to the design process, at least in the case of an e-learning forum.            
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Appendix A1.  

Appendix 1: Trial Patterns The process of writing the first pattern started with a narrowing down process. This involved examining the peer-reviewed research to determine a set of possible topics for the study. This list was the result. 
A01. Pattern List 

• Portal – organisation 
• Domain – which approach is best for your learning domain? 
• Personalisation – How to personalise student’s coursework 
• Which Environment/interface/system to use? 
• What sort of activity to create? Interactive/3D/2D? (links to domain) 
• Chat – to use or not to use? (Is in system chat better?) 
• Bulletin boards – (link to role of tutor) 
• How can students communicate between themselves? E-mail (link to role of tutor)  
• 3D collaborative spaces / whiteboards 
• How to integrate bespoke components and external games into the application (Learning Wrappers) 
• What sort of bespoke application should I use? (decision tree/click and explore/sort/timeline/sim) 
• Synchronous/Asynchronous which suits your course (links to domain) 
• Role of tutor 
• Quests within 3D environments (how to stop students getting lost) 
• Re-usability of resources (see 3176555.pdf  and SCORM) 
• Progress tracking 
• Marking  
• Students don’t know where to go next – hints within application 
• Debriefing – feedback to students on their performance 
• Gallery Spaces – display and links to student’s work 
• 3d Classrooms – how to meet online at the same time and conduct a class 
• Game   
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A02. Pattern One: 

The Role of the Tutor 

 
Figure A01-1 The tutor’s role now is to present a virtual presence. What is their role as a support to learning 

and the online materials? 

*Background As learning materials are now being presented online, the burden of ‘teaching’ has been lifted from the tutor’s shoulders. Learning is instead student-centred, becoming the student’s responsibility. But the role of tutor has not been relegated to history, it has evolved. This pattern describes the redefined role of the tutor in the online environment. This pattern is used as part of the LEARNING PORTAL, ONLINE COURSE and FORUM patterns and presents ways to manage tutorial support as part of an online course structure. *** 
* PROBLEM 

If students are to create their own learning experience where the learner is in 

charge of their own learning experience through collaboration and co-

operation, real world tasks and reflective practice – what is the role of the 

tutor? Constructivist approaches to learning advocate an open-ended learning environment, where the learner is actively involved in the learning process through collaboration and co-operation with other students (Frizell, 2003a, 2003b). Learners construct 
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their own meaning rather than knowledge being transmitted by tutors. Constructivism focuses on the learner’s multiple representation of reality and how their environment determines the meaning of reality. This promotes an open-ended learning experience where the focus is on real world tasks and this enables reflective practice. (Kays, 2003) If the community of students collaborate and construct their own learning process, what then is the role of the tutor?  
*Solution 

Every student should have a mentor, someone to provide scaffolding as they 

work their way through the learning materials and to help them when they 

have questions and problems. The mentor should answer questions, provide 

help, direction and encouragement in what can be an isolated way of learning. 

The tutor has to become a participant in the learning process, being prepared 

to devolve power to the students so that they are able to construct their own 

learning experience, to meet their personal needs from the online course. The 

methodology the tutor decides to employ is very much determined by the 

structure of the course, the learning environment, the needs of the students and 

the technology available. 

1. Tutor as active participant  Reassess your role within the learning environment and collaborate with learners, devolving power and decision making to students and allowing them to define the parameters of their own learning. In a Masters of E-Learning based at the University of Sheffield in the United Kingdom, two different approaches have been taken in redefining the tutor as active participant in the learning process; the first using collaborative e-learning, the second using co-operative e-learning. In the collaborative e-learning course, the students are divided up into small groups where they define a problem that is relevant to their field and that lends itself to collaborative work. The problem-based learning is undertaken using an action research mode of learning. This mode allows participants ‘to make choices about the management, focus and direction of their learning’ (McConnell & Lally, 2002, p. 62). This allows them to experience the complexities of working collaboratively online, work on a project that can be added to their portfolio and later shared with other learners, and critically reflect on their learning, using a set of self-analysis tools which 
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are then made available to other members of the learning set to form an ‘assessment’ of each participants’ self analysis. In the co-operative e-learning course, students define a real-world problem which is addressed in their assignment, defined by the course participants with the tutor. This project is approached on the principle that it is self-managed learning and reflects professional practice, whilst allowing students to work co-operatively with other students. Students participate ‘in collaborative (self/peer/tutor) review and assessment procedures where each participant brings a set of criteria which they would like members to use in making judgements about their assignment, in addition to the use of a set of criteria which are offered by the tutor’ (McConnell & Lally, 2002, p. 63). The course designers have redefined the role of the tutor. Rather than being an authority figure, the tutor sits at the edge of the two communities, that of the University and of the course participants. The tutor accepts the role of tutor/participant – which necessarily involves the devolution of power to the students. Students help determine the focus of the design of learning events and assessment, which is collaborative between the learners, their peers and the tutor. The tutor is also a learner, who, although he or she brings experience to the course, has to genuinely participate in the learning community (McConnell & Lally, 2002). In these courses assessment is seen as a critical learning process which forms part of the course content, and as such is undertaken by the participants as well as the tutor. The fellow students’ assessment is given equal status to that of the tutor. 
2. Tutor as Quest Giver In an immersive 3D learning environment, direct students in their learning so that the online experience becomes a purposeful one, and so that the students do not become lost or overly involved with the environment, to the detriment of learning. Prompt the students and give specific timeframes for tasks so that the online duration does not overwhelm the tutor’s resources. In a 3D Virtual Learning Environment set up at Orchard Primary School in Singapore called Quest Atlantis that taught science to 10 and 11 year olds, the teacher played the role of an Atlantian Council Member, who assigned appropriate quests for the students. Once completed, the quest was submitted to fellow teachers posing as Council Members for review and feedback. The teacher guided the students by providing contextual clues and tips accessible whilst undertaking the quest. Scaffolding provided guidance in the form of prompts and alerts within the program and via the teacher in his representation as a virtual avatar. However, the young students often became engaged with the environment itself, to the detriment of the learning. Their level of engagement in the environment was 
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measured on a seven-point scale, and never achieved higher than a three or four (Lim, Nonis, & Hedberg, 2006). One explanation for this was that the research was conducted in a language which was not native to the users, and the students were not familiar with the Quest Atlantis software. These two factors alone could influence the level of engagement by the students. The level of engagement was established via a series of interviews with the students and by observing the participants engaging with the software, as well as documenting their assessment submissions. In a synchronous 3D environment develop methodologies to direct the students’ learning such as giving the students a series of related quests that build on each other to form a complete learning experience, as well as providing virtual spaces and opportunities for the students to be able to ask questions of you and each other. In this way you can provide scaffolding, mentoring and direction to the learners. The students should be able to approach the tutor both publicly (interaction visible to all) as well as privately. 
3. Tutor as Mentor In a more traditional online learning space, where interactions between the students and the tutor are provided in 2D text-based bulletin boards (asynchronous) or chat rooms (synchronous), the tutor should lead discussions, answering questions or moderating a bulletin board so that students’ questions are answered and concerns raised. This pattern should be used in conjunction with the Eliciting Moderation pattern which provides guidance on how to promote discussion on bulletin boards. Private communications with students can occur either via email, online messaging or even via telephone support. At the National College of School Leadership in Nottingham, United Kingdom, the online components of the coursework form part of a blended approach to learning. The students participate in a series of face-to-face workshops so that they can meet their cohort and tutor/mentor so that they can plan and personalise their learning. The remainder of the course is undertaken online, with communication with the tutor available via email or telephone and communication with the cohort of learners via an online bulletin board system called talk2learn. The talk2learn online discussion boards have had mixed success – discussions tend to become stale quickly and suffer from a lack of continuity and focus. The few areas of relative success is with the establishment of communities of like minded teachers, for example the small school community, where participants can share their common experiences. The Open University in the United Kingdom also takes a similar approach, but delivers its blended learning coursework via online websites, printed material, audio and video resources via DVD, CD and CD-ROM. The approach is less personalised. The online bulletin board, First Class, allows students to communicate via class-specific bulletin boards, and provides the facility for synchronous chat. Tutors arrange one or 
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two face-to-face tutorials with students during the semester, and provide email and telephone support. The tutor has the role of a mentor/coach, there to answer questions and provide support, but they have no control of the course materials themselves. With all of these systems, what becomes clear is that by using e-learning environments the tutor does not disappear, the role instead becomes one of mentor - guiding the students through the learning process. A certain level of scaffolding and coaching can occur via the e-learning application, however the tutor is needed to help clarify the learning goals and to provide guidance through the materials, the thinking, personalisation as well participating in assessment. The role of the tutor therefore becomes not so much as a teacher – much of that is situated within the learning materials themselves, but rather as participant in the learning process. E-learning tutors can spend significantly more time in moderating, researching and commenting on queries from students than do traditional tutors. In a 2005 study of three different distance education delivery methods, this was particularly true of an asynchronous Virtual MBA course, using a 2D bulletin board as the primary communication tool. (Gill, 2005) This increased support is at odds with student expectations of teaching support, which are lower when undertaking a completely online course (Biggs, Simpson, & Walker, 2006). Similarly students at the Orchard Primary School in Singapore took three times more time on their task within the 3D environment than would occur in a traditional classroom setting (Lim et al., 2006). The pedagogical design of the environment therefore determines the level of extra commitment required by tutors. This is at odds to the view that e-learning provides a cheaper alternative to traditional face-to-face teaching.  All of the above examples describe the role of a human teacher, not the crucial role of the information/educational design itself or the rest of the socio-physical environment - which needs to involve the educator. Dillon (2004) bemoans the fact that there is to date no viable theory of ICT in education – the focus thus far has been on training academics and course designers in the software skills needed for online learning design. Dillon states that specialist teaching in ICT should instead involve an examination of the theories and assumptions of the nature of knowledge that 



Appendix 1:  Tr ial  Patterns 

Design for  Pedagogy Patterns for  E-Learning   A1-7

underpin the computer applications themselves. Specialist ICT teachers should challenge the way ‘software applications legitimise, ignore or even de-legitimize epistemological methods such as deduction, induction, interpretation, intuition and introspection’ (Hodgson, 1993 in Dillon, 2004, p. 148). He calls for an ‘ecology of ideas’ - an interaction between the mind, action and environment where perhaps an ecology of education could subsume the current thinking on knowledge, ideas and learning (Dillon, 2004, p. 148). It is the purpose of this research to take the first steps along the path to this end. 

 
Figure A01-2 The tutor answers questions, provides explanations and provides support to online 
students, regardless of involvement in course content.  
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Figure A01-3 The tutor as quest giver provides support for students and is the mentor as the students 
interact between themselves and the materials. 

*Teaching strategies to accompany this pattern *** 
*Consider These Other Patterns Part of the solution to this pattern is tutor as mentor/coach. Refer to the Eliciting 

Moderation pattern to outline techniques to best moderate online discussion, regardless if it is an asynchronous bulletin board or an online conference situation. 
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A03. Pattern Two 

Elicitation Moderation 

 
Figure A01-3 Google Groups forum for a course taught entirely online. 

*Background Part of the role of tutor for an online course is providing support in the form of online moderator. This role requires the skills of eliciting involvement from the students in the online discussion. This is not always as easy as it sounds – there are certain dos and don’ts in the role of moderator. It is a function that has to be managed – if not the tutor risks either swamping the discussion, or simply discouraging the students from participating. As students interact between themselves they will learn from each other, as well as from the tutor/moderator. This pattern is designed to aid tutors in their online moderation – regardless of virtual environment, it is designed to elicit involvement, interest, discussion, ideas and to draw even the most timid of students into being involved in the online conversation. This pattern should be used in conjunction with The Role of Tutor pattern. *** 
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*Problem 

If constructivist theory claims that students construct their own knowledge by 

participating in student-to-student interaction as well as student-tutor 

interaction, how should the moderator create an atmosphere that encourages 

students to participate in online discussions? A moderator in an online discussion is generally accepted to be a content specialist – someone who has the background knowledge to fill in the gaps of the students’ knowledge. However, the role of online moderator is a unique one, that of both facilitator and participant. It is important for an online moderator to ‘create a community’ with the participants, encouraging the students’ participation in the online discussion. This is a challenge, as 70% of information transmitted in face-to-face communication is done so via visual and auditory cues. So the challenge for the moderator is to compensate for this lack of cues to facilitate discussion. However, the moderator also has to be careful with language and be sensitive in their chosen words (De Schutter, Fahrni, & Rudolph, 2004). The quality and quantity of interpersonal interaction strongly influences the perception of the effectiveness of the learning (Sargeant et al., 2006). There are primarily two different modes of online discussion, synchronous and asynchronous. In 2D environments these manifest themselves in discussion boards and online chat. But this pattern is not limited to 2D applications. Discussions can also take place in 3D environments using an avatar-based interaction, either in real-time, as replays, or as non-linear messaging. Online moderation can also take place using webcams and audio VoIP - online conferencing. In all instances, the role of the tutor is to facilitate discussion, collaboration and participation. 
*Solution 

Allow participants the freedom to express themselves, facilitate a community of 

learners and create an environment of trust. Use a model of mentoring, 

facilitating and coaching for online discussions. Foster active learning and 

provide scaffolding for students to become their own facilitators of learning (Murphy et al., 2005). 
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Support both process and content, provide meaningful feedback to learners and 

guide interaction. Employ questioning strategies and provide additional 

information and prompts as the need arises (De Schutter et al., 2004). By 

promoting deeper interaction with the content you will encourage knowledge 

construction (McLoughlin & Luca, 1999). Use the strategies below to guide you in your solution: 
1. Anonymous Nicknames Allow students to participate in online discussions using an anonymous nickname. This seems a contradiction to building trust in the online environment, but students participate more in content related discussions when using an anonymous login. 
2. Allow Photo and rich media postings By allowing students to post photos, video clips and links to external resources, they are able to build personalised biographies so that students can get to know each other as people, and interact on a social level. 

Case Study A study conducted at Tel-Aviv University's School of Education with eleven grade eight students (Oren, Moiduser, & Nachmias, 2002) revealed that more content related interactions occurred when using anonymous nicknames, regardless of whether the forum was moderated or not. The anonymous nickname made the students feel that they could say what they wanted, without repercussions in the real world. ‘Anonymity was detected as a factor that encourages the participation of the whole group, in contrast to a face-to-face situation where typically some students do not take part in the discussion’ (Oren et al., 2002, p. 7). The presence of a moderator was also found to reduce the number of negative social interactions, thus addressing the issue of trust (Oren et al., 2002). 
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Figure A01-4 Anonymous logins allow free interactions between participants in the social learning space. 

Teaching strategies to accompany this pattern 

Encourage Social Interaction Moderate the discussions in such a way as to encourage social interaction between students. In synchronous situations one way of doing this is to allow participants time prior to the beginning of the session to congregate and chat. This allows the moderator time to get to know the participants, help iron out any technical issues and introduce the topic to be discussed (Anderson et al., 2006). In asynchronous systems, such as bulletin boards, help novices feel comfortable and welcome, by introducing yourself and encourage other participants to post about themselves, even short biographies and photographs (Sargeant et al., 2006). 
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By creating a social climate and encouraging student-to-student interactions, students are able to gain knowledge from each other, rather than from a teacher who dominates discussion. Refrain from dominating the discussions, and from interacting with individual students, instead facilitate intense student-to-student group interactions. Encourage students to be friendly and create a calm and relaxed atmosphere. Give the students the freedom to interact on a social level, rather than restricting discussions purely to course content, and give the social interactions legitimacy (Oren et al., 2002). Social settings allow students to engage in socio-cognitive language based operations such as generalising, hypothesising and inferring. Learning and abstraction arise out of the learner’s increasing control over these processes and awareness as to how to consciously apply them (McLoughlin & Luca, 1999). Enhance the social situation by giving positive feedback, and discuss with the group ways to facilitate social interaction. Emphasise the importance of peer feedback by allowing the students to interact not only during the learning activities, but beyond them. Encourage the students to look not only to yourself as a source of help, but to each other (Oren et al., 2002). 
Facilitate Knowledge Construction In order to guide students into constructing knowledge from the online interaction, rather than merely displaying and comparing already existing ideas, you will need to re-educate the learners to interact with the ideas at a deep level. Formulate a process that allows students to inquire into concepts, critically analyse their own views and revise concepts when exposed to conflicting ideas. This necessarily will require the students to articulate their understandings and misconceptions – which is difficult when students edit their own misunderstandings in order to appear to be knowledgeable. Social inhibitions often prohibit open inquiry – particularly if forum contributions are being assessed (McLoughlin & Luca, 1999). One way of achieving this is to present the students with a real-world problem that is largely ill-defined, which will allow students to use problem solving skills and foster collaboration. Using case-based or ‘real’ world problems will enable students to construct their own knowledge while considering different approaches and perspectives (McLoughlin & Luca, 1999). This promotes reflective observation, which 
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allows learners to reflect on their own experiences from many perspectives, before moving into deeper thinking, abstract conceptualisation and then applying their newfound theories to solve problems, what Kolb calls active experimentation (Kolb, 1984). Be prominent when you scaffold student learning and criticise ideas as this will help students engage in a higher order of thinking. One way of doing this is to post the solution to a problem, moderate the discussion, and then post a summary of the different viewpoints put forward by the group. In the following weeks, make each team take turns to post a solution. You can help them by mentoring them offline before they present their solution. Play ‘devil’s advocate’ in the resulting discussions to challenge the different viewpoints and to promote deeper enquiry (McLoughlin & Luca, 1999). It’s important to perturb the participants, to challenge their existing thinking so that they can incorporate new ideas into their learning. By engaging the learner, promoting collaboration, encouraging self criticism, allowing the students to articulate their own understandings and misconceptions and reviewing the concepts arising from conflicting ideas and viewpoints the students will be able to successfully construct new knowledge from their online experience (McLoughlin & Luca, 1999). 
Elicit Participation Try to answer each specific question to make the students feel that you are involved with the discussion, but open up the discussion by answering questions with a question such as ‘Can you think of any other cases like this?’ Encourage the wallflowers to post by addressing questions directly to them, such as ‘that’s a very good point, X can you think of any other issues relating to that?’ (Sargeant et al., 2006). Ask provocative and open-ended questions. Insert provocative prompts into the discussion, that make the participants question the views given to date, such as ‘Given 

the conflicting viewpoints for this problem, how would you approach this situation next 

time?’ to add structure to the online discussion (McLoughlin & Luca, 1999). Alternatively, ask the students for challenging real world issues that they have to deal with, and what they hope to gain from the course. Then encourage student-to-student 
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interactions as they consider these challenges, using case-based questions such as ‘What advice would you offer John based on your experiences?’ (Sargeant et al., 2006, p. 135). Be prominent in your mentoring early in the course, but disengage gradually to allow the students to develop their own skills in questioning, self-appraisal and problem solving. 
*Consider These Other Solutions *** 
*Consider These Others Patterns When considering this pattern, consider the ROLE OF TUTOR pattern to explore other ways that the tutor can interact with the students in the online environment. 
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Peer-Reviewed Literature – Executive Summary 

eModerators_com - The role of the online instructor-facilitator 
Learning involves two types of interaction: interpersonal and with content. Provide an environment 

in which both kinds of interaction can occur.  
Conditions for successful online tutoring are: 

Pedagogical Social Managerial Technical 

Have Clear Objectives.  Be Accepting of 
Lurkers.  

Encourage informality  Use technical support 
staff 

Maintain as Much 
Flexibility as You Can.  

Guard Against Fear in 
Your Conference.  

Distribute a list of 
participants  

Provide feedback 

Encourage 
Participation.  

Watch the Use of 
Humour or Sarcasm. 

Be responsive Develop a study guide 

Maintain a 
Non-authoritarian Style 

Use Introductions. Request comments 
about the course 

Provide time to learn 
software 

Be Objective.  Facilitate Interactivity.  Be patient New methods for 
online feedback  

Don't Expect Too 
Much.  

Praise and Model the 
Discussant Behaviour 
You Seek.  

Synchronise – students 
should start activities at 
same time 

Promote peer learning 

Don't Rely on Offline 
Materials. 

Do Not Ignore Bad 
Discussant Behaviour. 

Don’t dominate – 
contribute ¼ to ½ of 
posts 

Don’t lecture 

Promote Private 
Conversations 

Expect that Flames 
May Occur.  

Use private 
messages/email to 
encourage debate 

Give direction 

Find Unifying Threads.   Be clear  

Use Simple 
Assignments.  

 Don’t overload – one 
long post a day will 
suffice 

 

Make the Material 
Relevant.  

 Vary participant’s 
amount of contribution 

 

Required 
Contributions.  

 Student moderators  

Present Conflicting 
Opinions 

 Allow extra preparation 
time 

 

Invite Visiting Experts.   End discussions so 
they don’t drag on  

 

Don't Lecture.   Have experienced 
instructors 

 

Request Responses.    
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Facilitating interpersonal interaction & Learning Online: Linking Theory & Practice 
Get participants to use introductions, short biographies and to post photographs of themselves to 
promote social interaction. Use an informal facilitation style and consciously try to create a 
comfortable learning environment. Provide technical orientation and educational expectations 
and provide telephone help for ongoing assistance. Answer every specific question to make 
participants feel the moderator is more involved. Answer questions with a question to keep the 
interaction going. Use open-ended questions. Try to draw out the wallflowers. Try to convey an 
open and friendly manner. 

Using constructivist theory to inform discussions involves asking participants what they hope to 
gain from the course related to their professional practice; encouraging learner to learner 
interaction based on case-based questions; encourage group problem solving of practical issues. 

Other learning theories in this paper also inform online practice. Facilitate learning through 
interaction, that is learning from each other and deeper thought in response to questions. 

The Development of Social Climate in Virtual Learning Discussion Groups 
Developing a social climate is important making students feel like insiders in the learning 
environment. This paper reports on 5 studies examining various aspects of the social climate of 
virtual discussion groups engaged in online courses. 

In one study, the teacher focussed on the learning assignment, which stifled social interactions 
between students. As the teacher dominated, posting 40% of the posts, students interacted more 
with the tutor than with each other. In another study, more content-related discussions were 
used in a discussion using nicknames than with those using real names. In non-moderated 
discussions, using real names, the number of social to content related discussions were about the 
same. The highest amount of social interactions occurred when students used nicknames and the 
forum was not moderated. Anonymity was detected as a factor that encourages the participation 
of the whole group. 

The last study closely traced the development of social interactions in informal virtual spaces. A 
“cafeteria” was established for social interaction and a “corridor” for help functions. Initially a 
large number of posts were done in the “cafeteria” as students got to know each other. Then the 
posts became more procedural and technical, which was when the “corridor” was created. 
Students then used both spaces. Students needed the acquaintance phase, to have small talk, and 
to discuss problems - technical or methodological - arising in the course of learning. 

• Conclusions from these studies indicate that group activities are not limited by place 
or time boundaries, and group members communicate whenever convenient for 
them, thus contributing to the creation of a learning atmosphere free from pressure 
and compulsion, and enabling the emergence of social interactions as well as 
completion of learning assignments.  

• Group members can assume various roles and even (in less formally defined 
situations) various identities according to changing situations (see Study 2). 
Anonymity supports the appearance of social relations and even affects the 
accomplishment of the learning assignments as well. 
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Forum List and Login Details 

 
TAKE A MAXIMUM TIME OF TEN MINUTES PER FORUM  
– just dip in quickly and note what you see. 

 
Forum One 
University of Sydney Faculty of Architecture forum 
http://groups.google.com/group/deco2205 
 

Forum Two 
Open University Forums 
Go to http://www.open.ac.uk 
Username: fc2246 
Password: lucien 
This will take you to the portal page. 
Under links on the LHS click “Limited to FC1” then click “Open University” from here you can navigate to any 
forum on the OU.  
 
 

Forum Three 
University of Sydney Design Studio forum 
http://infostudio2008.ning.com 
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Pattern Template Explained The pattern should be written in a style that makes knowledge assimilation easy for the end user of the design pattern. (Clancy, 1999) What this means is: 
• The writing style of the pattern should explain how it can be used in context. (Rather than just describing what it does.) Remember, designers will be using your pattern to help them create their designs. 
• It should be written as an instruction. 
• Don’t use jargon.  
• Try to make the solution a generic one. So you’re looking for design elements for an online forum that you can see used over and over in more than one forum. 
• Think about the solution firstly in terms of:  

o 1) Content design,  
o 2) Information design  
o 3) Interface/Navigation design. (Information Architecture).  Remember, a design for pedagogy pattern firstly focuses on design, and then on the teaching and learning practices (pedagogy) that should accompany that design. 

• Keep the pedagogical solutions that support the pattern for the teaching strategy section. In that way you can separate the pedagogy from the design problem.  
• Always try to include a case study so that users can see how the pattern can be used in a real world example. This makes the pattern easier to use.  The components of this pattern are: TITLE, PICTURE (optional), BACKGROUND, PROBLEM, SOLUTION, A DIAGRAM, TEACHING STRATEGIES, CONSIDER THESE OTHER PEDAGOGICAL SOLUTIONS (optional), CONSIDER THESE OTHER PATTERNS, CASE STUDIES (optional) and REFERENCES.     
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title A descriptive title of the pattern. 
picture An OPTIONAL picture that illustrates the pattern solution in practice [if possible.]  
• This should be a photo or a screen grab that illustrates the pattern in use, or that 

shows the general idea.  
• For this pattern this might be a screen grab of an existing e-learning forum.  

background An introductory paragraph that sets the context for the pattern. The pattern that you are going to be writing will be used in conjunction with a whole lot of other patterns, making up an entire pattern language. This section outlines where this pattern sits within this language. Where it sits in the pattern language and why it is where it is. 
• The background section should explain how this pattern completes larger patterns that sit above it in the pattern language structure.  
• In writing this section, think about the context of the problem is, what this pattern solution does and hence how this fits into the larger patterns above. For example: a FORUM pattern may have sitting above it: E-LEARNING PORTAL, FACULTY, PROGRAMME OF STUDY and ONLINE COURSE of which it is a part. Higher patterns should be typed in capitals, as seen here. 
• Don’t talk about patterns that would sit below this one in the pattern structure here, put them in the “Consider these other patterns” section. 
 

  (The three diamonds mark the beginning of the problem.) 
problem 
A headline in bold type, to give the essence of the problem in one or two 

sentences. In this case, in the empty template document, this will be filled in for 

you. Body of the problem:  
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• This might be background information that the user of the pattern should know in order to understand some of the concepts encompassed by the pattern, evidence for its validity, a range of different ways the pattern can be manifested.  
• In non-bold type. 
Solution (use the white cards) 
Solution: in bold type. This is the heart of the pattern – the field of physical, 

virtual and social relationships which are required to solve the stated problem 

in the stated context. In this section you are outlining design solutions only – 

use the white cards only.  

• State the solution as an instruction.   
• The solutions that you choose to write about here should be those that 

you think facilitate constructivist and experiential learning. Remember, 
the aim is to get the designers create e-learning courseware in a way that 
helps people to learn.  

• Outline how the solution can be used by the designers, don’t just describe 
what it does. 

• Give specifications as to how to use this either in information design, 
interface/navigation design and/or content design.  

• Give the users the context of your solution, and examples of how it can be 
possibly used.  

• Tell the users the circumstances as to when this pattern can be used, and 
under what situations you would not use it.  

• Try to use generic solutions that can be used over and over, so don’t be 
too specific. 

• The content of your pattern should contain solutions that support 
constructivist and experiential learning theories.         
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design for pedagogy pattern template  
title Forum 
Picture 

 
background Put a paragraph explaining the context of the pattern here.       
  

Place your picture here. This is an optional field – delete this section if you are not using it. 
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problem  
Students need to communicate with each other about the course. How does one 

design a forum to facilitate and encourage collaborative learning? Body of the problem: (in non- bold type) 
solution 
In bold type written as an instruction 

diagram  

  
  

teaching strategies In non-bold type expressed as an instruction 

Place your sketch or picture here.  
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alternate pedagogical solutions An OPTIONAL paragraph outlining the solution in terms of differing pedagogical theories. Delete if not used. 
related patterns MODERATION SETTINGS – outlines the design of the back end of the forum, and how the different levels of freedom granted to users require differing levels of pedagogical support. PRIVATE MESSAGES – outlines how students can contact others in their cohort to clarify points, work collaboratively or ask tutor for support. SOCIAL SPACE – describes places that students can frequent that are not directly course related, but allow for valuable social interaction. Such spaces can be either 2d or 3d, MUDS, MOOs or online chat.  

references A list of references in APA referencing style.   
Design Cards 

case studies An OPTIONAL case study is a completely worked-out solution to the design problem, and should be supplied to the end user as a sidebar or textbox. Delete if not used. 
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Pedagogy Cards 
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Appendix 3: Writer Consent Forms and Patterns 
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Appendix 4: Designer Consent Forms 
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Appendix A5.  

Appendix 5: Online Survey 

A05. Expert Ranking of Design for Pedagogy Patterns You are being asked to judge a selection of ‘design for pedagogy’ patterns for an e-learning forum. A ‘design for pedagogy’ pattern is a pattern for e-learning courseware that shows the relations between design (e.g., visual, interaction) elements and their use in teaching and learning. Design for pedagogy patterns differ from other pattern languages in that the teaching and learning that accompany the design are included in the pattern. This research has created a methodology for the creation of ‘design for pedagogy’ patterns, creating a tool, the ‘pattern pack’ which helps pattern writers to embed constructivism and experiential learning theories in the pattern. This tool includes information on two learning theories, readings, examples of online e-learning forums, template documents and an explanatory brochure. Also included in the ‘pattern pack’ are two sets of cards: design cards and pedagogy cards. The writers look at one of three online e-learning forums and create a hierarchy which represents the design elements of a forum. They are then asked to place pedagogy cards where they see instances of teaching and learning occurring. This is then photographed and the process repeated for each forum. From these images the writers then use the cards to create a hierarchy of the design elements and pedagogy they see recurring. This in turn is used to aid the writing of the ‘design for pedagogy’ pattern. This tool has been given to eight pattern writers who have written the patterns that you are being asked to evaluate.  These particular design for pedagogy patterns should incorporate two theories of learning as a guiding philosophy: constructivism (link to PDF) and experiential learning (link to PDF). So, the resulting pattern should refer to or incorporate these learning theories within the design and teaching solutions presented. Please read these documents to familiarise yourself with the learning theories that are being used. 
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The primary focus for ‘design for pedagogy’ patterns is the e-learning courseware that can be made from the pattern. The teaching strategies are included so that educators who are using the resulting courseware are able to put them to best use. Once the patterns have been evaluated by you and three other experts, the best pattern will be used by a set of 16 designers to create designs for an e-learning forum, and compared with a design pattern which does not have pedagogical theories embedded within it. These designers will then undertake structured interviews to determine if the ‘design for pedagogy’ pattern is an improvement over a standard design pattern when applied to e-learning. (link to PDF) Pattern A (link to PDF) Pattern B (link to PDF) Pattern C (link to PDF) Pattern D (link to PDF) Pattern E (link to PDF) Pattern F (link to PDF) Pattern G (link to PDF) Pattern H      
Introduction Web Page: 
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Appendix 6: Online Survey Results 

Pattern A 

Response Type:  
Normal Response 

Collector:  
Design for pedagogy patterns 
(Web Link) 

 Edit Response    Delete  

Custom Value:  
empty 

IP Address:  
129.78.64.102  

Response Started:    
Wednesday, October 14, 2009 
10:38:51 AM 

Response Modified:    
Wednesday, October 14, 2009 
10:50:17 AM  

 

Show this Page Only 

1. Name:  
Fiona Chatteur 

2. Age: 
45 

3. Gender: 
Female 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
5 years e-learning at BBC. 12 Years TV experience. 3 years teaching IT at TAFE. Studies in 
Design Computing, Professional Writing. 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
3 

7. Please select the pattern’s code: 
A 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

        X 

This pattern exhibits the use of 
experiential learning theory.   X       

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

      X   
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Learning theories appear to 
influence the overall philosophy of 
this pattern. 

      X   

Student learning could be 
consolidated by using this pattern.     X     

This pattern caters for different 
types of learners.       X   

This pattern shows how real-world 
practice could be promoted. X         

This pattern outlines how to 
organise the screen and interface 
design. 

  X       

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

      X   

This pattern outlines how to help 
students reflect on their learning.     X     

I can understand how to put this 
pattern into practice.         X 

I could identify links between the 
design solution and the teaching 
strategies. 

    X     

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

    X     

The concepts in this pattern clearly 
link theory and research with 
practice. 

  X       

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

      X   

This pattern is easy to apply to a 
novel situation.     X     

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

      X   

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

    X     

Comment::  

Show this Page Only  
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9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.       X   

Promotes the use of student-to-
student communication.       X   

Promotes the use of 
student/teacher communication.   X       

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning.     X     

Comments::  

10. Overall quality of the pattern: 

  1 
(1) 

2 
(2) 

3 
(3) 

4 
(4)

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)     X     

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
Ask open ended questions and include clarity on discussion subjects and objectives. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
Does not appear to encourage student-teacher communication specifically. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Could be more clear on structure and more pedagogical advice 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
6   
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(Web Link) 
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empty 
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Response Modified:    
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1. Name:  
Michael Derntl 

2. Age: 
31 

3. Gender: 
Male 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
A 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

      X   

This pattern exhibits the use of 
experiential learning theory.     X     

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

      X   

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

    X     

Student learning could be 
consolidated by using this pattern.       X   

This pattern caters for different 
types of learners.     X     

This pattern shows how real-world 
practice could be promoted.     X     

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

      X   

This pattern outlines how to help     X     
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students reflect on their learning. 

I can understand how to put this 
pattern into practice.       X   

I could identify links between the 
design solution and the teaching 
strategies. 

  X       

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

    X     

The concepts in this pattern clearly 
link theory and research with 
practice. 

    X     

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

    X     

This pattern is easy to apply to a 
novel situation.     X     

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

    X     

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

      X   

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.       X   

Promotes the use of student-to-
student communication.       X   

Promotes the use of 
student/teacher communication.     X     

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

          

Outlines how to help students 
reflect on their learning.     X     

Comments::  
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10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)     X     

Show this Page Only 

11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
The pattern mentions constructivist theory and the role of communication for learning. It includes 
some advice on how to use a forum as part of the teaching strategies section. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
Does not really state how discussion and the teaching strategies are embedded in the course 
activities. A forum without clear focus and purpose is not really useful from a pedagogical 
perspective. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
More info on pedagogy in the case study. Elaborate more on teaching strategies and embed them 
in constructivist and experiential learning theory. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
3  
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Response Type:  
Normal Response 

Collector:  
Design for pedagogy patterns 
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1. Name:  
Fiona Chatteur 

2. Age: 
45 

3. Gender: 
Female 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
5 years e-learning producer at BBC. 3 years teacher of design in IT. 12 years in TV. 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
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3 

7. Please select the pattern’s code: 
B 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

X         

This pattern exhibits the use of 
experiential learning theory. X         

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

    X     

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

X         

Student learning could be 
consolidated by using this pattern.   X       

This pattern caters for different 
types of learners. X         

This pattern shows how real-world 
practice could be promoted.   X       

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

  X       

This pattern outlines how to help 
students reflect on their learning. X         

I can understand how to put this 
pattern into practice.   X       

I could identify links between the 
design solution and the teaching 
strategies. 

  X       

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

X         

The concepts in this pattern clearly 
link theory and research with 
practice. 

  X       

This pattern communicates clearly.     X     
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This pattern provides insights into 
the reasons behind the design 
choices. 

  X       

This pattern is easy to apply to a 
novel situation. X         

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

  X       

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

  X       

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.   X       

Promotes the use of student-to-
student communication.   X       

Promotes the use of 
student/teacher communication. X         

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

X         

Outlines how to help students 
reflect on their learning. X         

Comments::  

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent) X         

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
Use of rich media and student profiles, but this is not made explicit - there appears to be a lack of 
consideration of pedagogy. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
There is no pedagogical element, so any would be an improvement. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Include pedagogy would be good. Clearer design elements. 
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14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
2   
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1. Name:  
Michael Derntl 

2. Age: 
31 

3. Gender: 
Male 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
B 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

X         

This pattern exhibits the use of 
experiential learning theory. X         

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

X         
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Learning theories appear to 
influence the overall philosophy of 
this pattern. 

X         

Student learning could be 
consolidated by using this pattern. X         

This pattern caters for different 
types of learners. X         

This pattern shows how real-world 
practice could be promoted.   X       

This pattern outlines how to 
organise the screen and interface 
design. 

  X       

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

  X       

This pattern outlines how to help 
students reflect on their learning. X         

I can understand how to put this 
pattern into practice.   X       

I could identify links between the 
design solution and the teaching 
strategies. 

X         

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

  X       

The concepts in this pattern clearly 
link theory and research with 
practice. 

X         

This pattern communicates clearly. X         

This pattern provides insights into 
the reasons behind the design 
choices. 

  X       

This pattern is easy to apply to a 
novel situation. X         

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

  X       

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

  X       

Comment::  

Show this Page Only  
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9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning. X         

Promotes the use of student-to-
student communication.     X     

Promotes the use of 
student/teacher communication.     X     

Promotes social interaction.     X     

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning. X         

Comments:: The pattern includes some buzzwords but the description is VERY weak and 
unspecific 

10. Overall quality of the pattern: 

  1 
(1) 

2 
(2) 

3 
(3) 

4 
(4)

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent) X         

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
It provides some vague hints to elements that support CMC 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
It speaks as if provision of CMC facilities automatically solves all communication problems. 
Pedagogical background is very weak. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Be more specific (e.g. "Create a very clear structure of the website." -- what is that supposed to 
help a designer?? It's like a recipe that says "And now bake a very good cake"). The stuff under 
heading "Teaching strategies" is completely useless 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
7       
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Pattern C 
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1. Name:  
Fiona Chatteur 

2. Age: 

No Response 

3. Gender: 
Female 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
See previous 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
3 

7. Please select the pattern’s code: 
C 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

      X   

This pattern exhibits the use of 
experiential learning theory. X         

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

    X     

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

X         

Student learning could be 
consolidated by using this pattern. X         
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This pattern caters for different 
types of learners. X         

This pattern shows how real-world 
practice could be promoted.   X       

This pattern outlines how to 
organise the screen and interface 
design. 

  X       

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

      X   

This pattern outlines how to help 
students reflect on their learning. X         

I can understand how to put this 
pattern into practice.       X   

I could identify links between the 
design solution and the teaching 
strategies. 

  X       

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

X         

The concepts in this pattern clearly 
link theory and research with 
practice. 

X         

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

  X       

This pattern is easy to apply to a 
novel situation.     X     

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

    X     

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

X         

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.     X     
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Promotes the use of student-to-
student communication. X         

Promotes the use of 
student/teacher communication. X         

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

X         

Outlines how to help students 
reflect on their learning. X         

Comments::  

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)   X       

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
Promotes collaboration 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
There is nothing else to do with pedagogy except making it non-theatening. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Include constructivist and experiential learning theories. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
6  
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Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
C 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

  X       

This pattern exhibits the use of 
experiential learning theory. X         

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

  X       

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

X         

Student learning could be 
consolidated by using this pattern.   X       

This pattern caters for different 
types of learners.     X     

This pattern shows how real-world 
practice could be promoted.     X     

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

      X   

This pattern outlines how to help 
students reflect on their learning. X         

I can understand how to put this 
pattern into practice.       X   

I could identify links between the 
design solution and the teaching 
strategies. 

  X       

This pattern is likely to result in an   X       
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e-learning courseware that will 
stimulate a student’s learning 
experience. 

The concepts in this pattern clearly 
link theory and research with 
practice. 

X         

This pattern communicates clearly.   X       

This pattern provides insights into 
the reasons behind the design 
choices. 

  X       

This pattern is easy to apply to a 
novel situation.   X       

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

    X     

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

    X     

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.   X       

Promotes the use of student-to-
student communication.     X     

Promotes the use of 
student/teacher communication.     X     

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning.   X       

Comments::  

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)   X       

Show this Page Only 
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11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
n/a -- There is almost no pedagogy in the pattern 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
see above 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Be clear about WHY all those design elements should be put in place and HOW to use them to 
support learners/learning. Include non-obvious information. All information within this pattern is very 
obvious. The pattern is very tech-specific, very little info on teaching strategies. The diagram is a 
mere copy of the solution. Provide some references and a case. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
6  
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45 
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4. Please provide a brief outline of your professional background. 
See previous 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
3 

7. Please select the pattern’s code: 
D 

Show this Page Only  
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8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

X         

This pattern exhibits the use of 
experiential learning theory. X         

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

X         

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

  X       

Student learning could be 
consolidated by using this pattern. X         

This pattern caters for different 
types of learners. X         

This pattern shows how real-world 
practice could be promoted. X         

This pattern outlines how to 
organise the screen and interface 
design. 

X         

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

X         

This pattern outlines how to help 
students reflect on their learning. X         

I can understand how to put this 
pattern into practice. X         

I could identify links between the 
design solution and the teaching 
strategies. 

X         

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

X         

The concepts in this pattern clearly 
link theory and research with 
practice. 

X         

This pattern communicates clearly. X         

This pattern provides insights into 
the reasons behind the design 
choices. 

X         

This pattern is easy to apply to a 
novel situation. X         
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The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

X         

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

X         

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning. X         

Promotes the use of student-to-
student communication. X         

Promotes the use of 
student/teacher communication. X         

Promotes social interaction. X         

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

X         

Outlines how to help students 
reflect on their learning. X         

Comments::  

10. Overall quality of the pattern: 

  1 
(1) 

2 
(2) 

3 
(3) 

4 
(4)

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent) X         

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
There is no pedagogy. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
There is no pedagogy 

13. What improvements do you think could be made to this design for pedagogy pattern?  
It could be completely redone. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
8   
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Response Type:  
Normal Response 

Collector:  
Design for pedagogy patterns 
(Web Link) 

 Edit Response    Delete  

Custom Value:  
empty 

IP Address:  
62.178.183.191  

Response Started:    
Thursday, July 23, 2009 4:56:25 
AM 

Response Modified:    
Thursday, July 23, 2009 4:57:54 
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Show this Page Only 
1. Name:  
Michael Derntl 

2. Age: 
31 

3. Gender: 
Male 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
D 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

X         

This pattern exhibits the use of 
experiential learning theory. X         

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

X         

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

X         

Student learning could be 
consolidated by using this pattern. X         

This pattern caters for different X         
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types of learners. 

This pattern shows how real-world 
practice could be promoted. X         

This pattern outlines how to 
organise the screen and interface 
design. 

X         

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

X         

This pattern outlines how to help 
students reflect on their learning. X         

I can understand how to put this 
pattern into practice. X         

I could identify links between the 
design solution and the teaching 
strategies. 

X         

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

X         

The concepts in this pattern clearly 
link theory and research with 
practice. 

X         

This pattern communicates clearly. X         

This pattern provides insights into 
the reasons behind the design 
choices. 

X         

This pattern is easy to apply to a 
novel situation. X         

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

  X       

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

X         

Comment:: This pattern document is completely useless in all aspects. 

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning. X         

Promotes the use of student-to-
student communication. X         
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Promotes the use of 
student/teacher communication. X         

Promotes social interaction. X         

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

X         

Outlines how to help students 
reflect on their learning. X         

Comments:: There is absolutely no usable information in this pattern whatsoever 

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent) X         

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
There is no good characteristic about this pattern 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
There is no pedagogy embedded. In fact, I can't find anything useful in this document. It is not 
understandable at all. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Remove it and write it again, from scratch. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
8  
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3. Gender: 
Female 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
See previous 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
3 

7. Please select the pattern’s code: 
E 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

      X   

This pattern exhibits the use of 
experiential learning theory.       X   

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

  X       

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

  X       

Student learning could be 
consolidated by using this pattern.   X       

This pattern caters for different 
types of learners. X         

This pattern shows how real-world 
practice could be promoted. X         

This pattern outlines how to 
organise the screen and interface 
design. 

X         

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

    X     

This pattern outlines how to help 
students reflect on their learning.   X       

I can understand how to put this 
pattern into practice.     X     

I could identify links between the 
design solution and the teaching       X   
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strategies. 

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

  X       

The concepts in this pattern clearly 
link theory and research with 
practice. 

  X       

This pattern communicates clearly.     X     

This pattern provides insights into 
the reasons behind the design 
choices. 

X         

This pattern is easy to apply to a 
novel situation.   X       

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

X         

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

  X       

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.     X     

Promotes the use of student-to-
student communication.       X   

Promotes the use of 
student/teacher communication.   X       

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning.       X   

Comments::  

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)   X       
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Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
Promoting ownership of the online space, information discussion. and use of rich media elements. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
Not much on encouraging reflection, participation, or site design. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
More design elements, more pedagogy. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
4    
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1. Name:  
Michael Derntl 

2. Age: 
31 

3. Gender: 
Male 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
E 

Show this Page Only   
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8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

  X       

This pattern exhibits the use of 
experiential learning theory.   X       

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

  X       

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

  X       

Student learning could be 
consolidated by using this pattern.     X     

This pattern caters for different 
types of learners.     X     

This pattern shows how real-world 
practice could be promoted.     X     

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

    X     

This pattern outlines how to help 
students reflect on their learning.   X       

I can understand how to put this 
pattern into practice.     X     

I could identify links between the 
design solution and the teaching 
strategies. 

  X       

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

    X     

The concepts in this pattern clearly 
link theory and research with 
practice. 

  X       

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

  X       

This pattern is easy to apply to a 
novel situation.   X       
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The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

    X     

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

  X       

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.     X     

Promotes the use of student-to-
student communication.       X   

Promotes the use of 
student/teacher communication.   X       

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

    X     

Outlines how to help students 
reflect on their learning.   X       

Comments::  

10. Overall quality of the pattern: 

  1 
(1) 

2 
(2) 

3 
(3) 

4 
(4)

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)   X       

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
There is at least some emphasis on how and why to use the forum. However the information is 
very vague and not supported in any way. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
The teaching strategies are so vague that I would have no idea what to do with them. What am I 
supposed to do in order to maintain a "balance between guiding discussion and going with the 
flow" ?? Also the use of design elements is not grounded in any theory or evidence. E.g. it says to 
include as many rich media elements as possible. For what purpose? I think that tools are built to 
support use cases; they are NOT built to expose as many functions and gadgets as possible. The 
primary objective of any software system must be: support the user. The pattern doesn't tell how all 
those design elements achieve this. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
See above. Be more specific about why and how to use design elements in accordance with more 
clearly stated teaching strategies. There is no case study, and no supporting literature. 
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14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
4  
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4. Please provide a brief outline of your professional background. 
See previous 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
3 

7. Please select the pattern’s code: 
F 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

        X 

This pattern exhibits the use of 
experiential learning theory.   X       

This pattern doesn’t just describe 
the problem, but is written so that it       X   
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is clear how can be put into use. 

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

      X   

Student learning could be 
consolidated by using this pattern.   X       

This pattern caters for different 
types of learners. X         

This pattern shows how real-world 
practice could be promoted. X         

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

      X   

This pattern outlines how to help 
students reflect on their learning.     X     

I can understand how to put this 
pattern into practice.         X 

I could identify links between the 
design solution and the teaching 
strategies. 

      X   

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

    X     

The concepts in this pattern clearly 
link theory and research with 
practice. 

      X   

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

  X       

This pattern is easy to apply to a 
novel situation.     X     

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

X         

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

      X   

Comment::  

Show this Page Only 
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9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.       X   

Promotes the use of student-to-
student communication.       X   

Promotes the use of 
student/teacher communication.     X     

Promotes social interaction.         X 

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

        X 

Outlines how to help students 
reflect on their learning.       X   

Comments::  

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)       X   

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
Attention paid to constructivist learning theory. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
Not too much experiential learning seen. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
More attention to links between patterns, more attention to experiential learning, a bit clearer in 
structure. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
2  
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1. Name:  
Michael Derntl 

2. Age: 
31 

3. Gender: 
Male 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
F 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

        X 

This pattern exhibits the use of 
experiential learning theory.     X     

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

      X   

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

      X   

Student learning could be 
consolidated by using this pattern.       X   

This pattern caters for different 
types of learners.     X     

This pattern shows how real-world 
practice could be promoted.     X     

This pattern outlines how to 
organise the screen and interface 
design. 

        X 

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

        X 

This pattern outlines how to help     X     
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students reflect on their learning. 

I can understand how to put this 
pattern into practice.       X   

I could identify links between the 
design solution and the teaching 
strategies. 

    X     

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

      X   

The concepts in this pattern clearly 
link theory and research with 
practice. 

    X     

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

    X     

This pattern is easy to apply to a 
novel situation.     X     

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

    X     

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

      X   

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.       X   

Promotes the use of student-to-
student communication.       X   

Promotes the use of 
student/teacher communication.       X   

Promotes social interaction.       X   

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning.     X     

Comments::  
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10. Overall quality of the pattern: 

  1 
(1) 

2 
(2) 

3 
(3) 

4 
(4)

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)     X     

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
The design solution includes link to pedagogical background. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
The teaching strategies are too vaguely described 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Be more specific about teaching strategies and link them to design elements. Improve the diagram-
it's completely illegible Include a supporting case study and some references 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
2  
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Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

      X   

This pattern exhibits the use of 
experiential learning theory.       X   

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

        X 

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

        X 

Student learning could be 
consolidated by using this pattern.       X   

This pattern caters for different 
types of learners.   X       

This pattern shows how real-world 
practice could be promoted.   X       

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

        X 

This pattern outlines how to help 
students reflect on their learning.       X   

I can understand how to put this 
pattern into practice.         X 

I could identify links between the 
design solution and the teaching 
strategies. 

    X     

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

        X 

The concepts in this pattern clearly 
link theory and research with 
practice. 

      X   

This pattern communicates clearly.         X 

This pattern provides insights into 
the reasons behind the design 
choices. 

    X     

This pattern is easy to apply to a 
novel situation.         X 
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The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

X         

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

      X   

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.         X 

Promotes the use of student-to-
student communication.         X 

Promotes the use of 
student/teacher communication.         X 

Promotes social interaction.         X

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

        X 

Outlines how to help students 
reflect on their learning.         X 

Comments::  

10. Overall quality of the pattern: 

  1 
(1) 

2 
(2) 

3 
(3) 

4 
(4)

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)         X 

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 

No Response 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
More links between design choices and pedagogical theories would be nice. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
A bit shorter. See above 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
1   
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Response Type:  
Normal Response 

Collector:  
Design for pedagogy patterns 
(Web Link) 

 Edit Response    Delete  

Custom Value:  
empty 

IP Address:  
62.178.183.191  

Response Started:    
Friday, July 31, 2009 6:28:50 AM 
    

Response Modified:    
Friday, July 31, 2009 6:43:46 AM 

 
 

Show this Page Only 
1. Name:  
Michael Derntl 

2. Age: 
31 

3. Gender: 
Male 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
G 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

      X   

This pattern exhibits the use of 
experiential learning theory.       X   

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

      X   

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

        X 

Student learning could be 
consolidated by using this pattern.       X   

This pattern caters for different 
types of learners.       X   
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This pattern shows how real-world 
practice could be promoted.       X   

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

        X 

This pattern outlines how to help 
students reflect on their learning.       X   

I can understand how to put this 
pattern into practice.         X 

I could identify links between the 
design solution and the teaching 
strategies. 

      X   

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

    X     

The concepts in this pattern clearly 
link theory and research with 
practice. 

      X   

This pattern communicates clearly.         X

This pattern provides insights into 
the reasons behind the design 
choices. 

      X   

This pattern is easy to apply to a 
novel situation.       X   

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

      X   

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

      X   

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.       X   

Promotes the use of student-to-
student communication.       X   



A p p e n d i x  6 :  O n l i n e  S u r v e y  R e s u l t s  

Design for  Pedagogy Patterns for  E-Learning  A6-38 

Promotes the use of 
student/teacher communication.       X   

Promotes social interaction.         X 

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning.       X   

Comments::  

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)       X   

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
It links pedagogical theory with the proposed design solution and it is very clear and detailed about 
teaching strategies 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
Could provide more info on concrete course settings in which the pattern could be of use 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Be more concise in the text; it is too long. Include some references and a supporting case study 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
1  
Pattern H 

Response Type:  
Normal Response 

Collector:  
Design for pedagogy patterns 
(Web Link) 

 Edit Response    Delete  

Custom Value:  
empty 

IP Address:  
129.78.64.102  

Response Started:    
Monday, November 2, 2009 2:04:43
PM 

Response Modified:    
Monday, November 2, 2009 2:10:43
PM  

 

Show this Page Only 
1. Name:  
Fiona Chatteur 

2. Age: 
45 

3. Gender: 
Female 
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Show this Page Only 
4. Please provide a brief outline of your professional background. 
See previous 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
3 

7. Please select the pattern’s code: 
H 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

      X   

This pattern exhibits the use of 
experiential learning theory.     X     

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

      X   

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

    X     

Student learning could be 
consolidated by using this pattern.   X       

This pattern caters for different 
types of learners. X         

This pattern shows how real-world 
practice could be promoted. X         

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

      X   

This pattern outlines how to help 
students reflect on their learning.     X     

I can understand how to put this 
pattern into practice.         X 

I could identify links between the 
design solution and the teaching 
strategies. 

      X   

This pattern is likely to result in an     X     
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e-learning courseware that will 
stimulate a student’s learning 
experience. 

The concepts in this pattern clearly 
link theory and research with 
practice. 

  X       

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

  X       

This pattern is easy to apply to a 
novel situation.     X     

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

X         

This pattern contains all of the 
common elements required for a 
pattern that links design with 
pedagogy. 

    X     

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.       X   

Promotes the use of student-to-
student communication.     X     

Promotes the use of 
student/teacher communication.       X   

Promotes social interaction.         X 

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning.     X     

Comments::  

10. Overall quality of the pattern: 

  1 
(1)

2 
(2) 

3 
(3) 

4 
(4) 

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)       X   

Show this Page Only 
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11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
Nice links between design a pedagogy. 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
Can't see much experiential learning, reflective practice. 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Site architecture could be clearer, but it's good. 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
4 

Pattern I 

Response Type:  
Normal Response 

Collector:  
Design for pedagogy patterns 
(Web Link) 

 Edit Response    Delete  

Custom Value:  
empty 

IP Address:  
62.178.183.191  

Response Started:    
Friday, July 31, 2009 5:50:46 AM 

Response Modified:    
Friday, July 31, 2009 6:06:53 AM  

 

Show this Page Only 
1. Name:  
Michael Derntl 

2. Age: 
31 

3. Gender: 
Male 

Show this Page Only 
4. Please provide a brief outline of your professional background. 
see http://www.cs.univie.ac.at/michael.derntl 

5. Years in this field: 
6 to 10 

6. How many years of experience do you have in working with design pattern theory and 
research? 
7 

7. Please select the pattern’s code: 
H 

Show this Page Only 
8. Please rank the "design for pedagogy" pattern: 

  Strongly 
disagree

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Constructivist learning theory is 
incorporated into the writing of this 
pattern. 

    X     
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This pattern exhibits the use of 
experiential learning theory.   X       

This pattern doesn’t just describe 
the problem, but is written so that it 
is clear how can be put into use. 

      X   

Learning theories appear to 
influence the overall philosophy of 
this pattern. 

    X     

Student learning could be 
consolidated by using this pattern.     X     

This pattern caters for different 
types of learners.   X       

This pattern shows how real-world 
practice could be promoted.     X     

This pattern outlines how to 
organise the screen and interface 
design. 

      X   

This pattern describes how the 
information architecture (structure 
of the courseware) could be 
organised. 

      X   

This pattern outlines how to help 
students reflect on their learning.   X       

I can understand how to put this 
pattern into practice.       X   

I could identify links between the 
design solution and the teaching 
strategies. 

    X     

This pattern is likely to result in an 
e-learning courseware that will 
stimulate a student’s learning 
experience. 

    X     

The concepts in this pattern clearly 
link theory and research with 
practice. 

  X       

This pattern communicates clearly.       X   

This pattern provides insights into 
the reasons behind the design 
choices. 

      X   

This pattern is easy to apply to a 
novel situation.     X     

The structure surrounding this 
pattern (i.e. the patterns that 
surround it in the pattern language) 
is understandable, even though it is 
incomplete. 

    X     

This pattern contains all of the 
common elements required for a 
pattern that links design with 

      X   
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pedagogy. 

Comment::  

Show this Page Only 
9. This forum pattern: 

  Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Facilitates and encourages 
collaborative learning.     X     

Promotes the use of student-to-
student communication.     X     

Promotes the use of 
student/teacher communication.     X     

Promotes social interaction.     X     

Shows how informal 
communication could be used 
(such as instant messaging and 
email). 

      X   

Outlines how to help students 
reflect on their learning.     X     

Comments::  

10. Overall quality of the pattern: 

  1 
(1) 

2 
(2) 

3 
(3) 

4 
(4)

5 
(5)

How would you rank the overall quality of this pattern on a scale of 1 to 5? 
(Where 5 is excellent)   X       

Show this Page Only 
11. What is the best pedagogical characteristic about this design for pedagogy pattern? 
It includes background information and embeds the pattern into a clearly stated problem context. 
The solution is quite detailed, however mostly from a technical perspective 

12. What is the worst pedagogical characteristic about this design for pedagogy pattern?  
There is some information on teaching strategies, but it is still quite vague and lacks concrete 
guidance 

13. What improvements do you think could be made to this design for pedagogy pattern?  
Improve link between strategies and design solution; provide some hard facts that support the 
design options (there are a lot of assumptions and statements without any support) 

14. There are 8 patterns to be evaluated. Please rank this pattern on a scale of 1 to 8 (where 
1 is the best pattern and 8 is not. Please ensure each pattern is given a different rank.)  
5     
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Appendix A7.  

Appendix 7: Structured Questions for Designer Interviews 

1. Age? 
2. Gender? 
3. Where were you born?  
4. How long have you been in Australia? 
5. Do you consider yourself an educator or a designer? 
6. How long have you been working in this field? 
7. Please list any other relevant work experience or qualifications that you may have. 
Additionally, the observer may ask the designer several questions to better understand the design experience. These questions can be grouped into the following categories. 
 
Category Content Sample Questions 

Learning These questions will ask the 
designer about their 
approach to the learning in 
their application. 

What were your thoughts on the 
learning process for the users of your 
application? 

Did you make use of student-to-student 
and student/teacher communication in 
your application? 

Did you allow areas in your application 
for students to be able to socialise? 

Were you applying any particular 
learning theories to your design? 

Did you allow for the users of your 
application to consolidate their 
learning? How? 
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Planning  These questions will ask the 
designer about the 
planning process for their 
application. 

How did you go about the planning of 
your application? 

How did you organise the materials? 

What did you take into consideration 
when you decided what to include in 
your application? 

Navigation These questions will ask the 
designer about the 
navigation of their site. 

What ideas went into the navigation of 
your application? 

Did you create a flowchart or as sitemap 
before you started, and if so what 
thoughts went into this? If not, why 
not? 

Did users have access to areas where 
they could communicate with other 
users?  

Did users have access to areas where 
they could collaborate with other 
users? 

Were users guided to areas or activities 
where they could consolidate their 
learning? 

Design These questions will ask the 
designer about the design 
of their site. 

What ideas went into the design of your 
application? 

Did you use patterns for your design? If 
so, how do you think they changed how 
you design? 

Do you feel that using learning theories 
when designing an application such as 
this would help what you do? How? 

Was there any particular philosophy in 
what you decided to include/not 
include in your application? What was 
it? 

Overall how did you feel the design 
experience was for this project?  
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Appendix A8.  

Appendix 8: Standard Design Pattern for Designer Study 

Title 
Forum 

Picture 

 

Figure A08-1 The Roman forum 

Background 
fo·rum (fôr’�m), NOUN: 1a. The public square of marketplace of an ancient Roman city that was 
the assembly place for judicial activity and public business. b. A public meeting place for open 
discussion. c. A medium of open discussion or voicing of ideas, such as a newspaper or a radio 
or television program. 2. A public meeting or presentation involving a discussion usually among 
experts and often including audience participation. 3. A court of law; a tribunal. 

This pattern is intended to provide the means for asynchronous group communication. It allows 
users to communicate in the context of a community. 

  

Problem 
Users want to communicate about a specific topic. Without knowing people interested in the 
same topic, this is difficult. 

You should consider using this pattern when: 

- Users received messages from many communities via the same e-mail address. 
- Users can forget to include some group member in the list of recipients. 
- Users often have problems relating messages to the group context. 
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- Users have problems referring to messages in the group interaction. 
- You want to allow latecomers to catch up with communication. 
- You want to support group building according to themes instead of people. 

 
Solution 
Therefore: Create a forum as a central place for communication in which all group members can 
discuss asynchronously by reading and writing messages. Keep forum messages persistent.  
 

To create a FORUM a central server has to be set up that can easily be accessed by all users. Users 
must be able to create their own FORUMS on the server. The server has to keep a directory of all 
available FORUMS and users must be able to browse this list. To enable discussion, users must be 
able to access the FORUMS via the central server and post messages to their selected FORUM. All 
messages that are posted to a FORUM are kept persistent. When a user accesses a FORUM, the 
messages that were posted to it are displayed. Users must be able to view single messages and 
reply to selected messages, to enable interaction. 

The rationale for this forum is that all users can browse the list of available FORUMS or create a 
new FORUM, they are able to find interesting discussion partners. Users can read the messages 
that belong to a discussion, as the central server keeps all messages persistent. New members can 
understand a discussion that started before they became a member of the FORUM. Finally, as 
users can post their own messages to a FORUM and reply to messages, users can join or start a 
discussion. 

Check that when applying this pattern you should answer the questions: 

- How are you going to let users access the FORUM? 
- How are you going to categorize the available FORUMS? 
- How are going to handle communication between the users and the central server that 

hosts the FORUMS? 
- Will you allow strangers to read FORUMS messages? 

Danger spots in using this forum may be that users might not check the FORUM frequently using 
their community system. If possible, also allow users to access the FORUM with their preferred 
tool for asynchronous communication, such as their e-mail client, which automatically receives 
the newest messages. 

Users might not want to use additional software to access a FORUM. Instead they want to use 
their preferred e-mail client. If you cannot support access to the FORUM for e-mail clients, 
establish a mailing list for the group. For that purpose, collect the e-mail addresses of all group 
members and create a new e-mail address, the mailing list address. Whenever a user sends a 
discussion contribution to the mailing list address, distribute this contribution to the collected 
e-mail addresses of the group members. 

When displaying the messages posted to a FORUM using the order in which the messages were 
received, it might be difficult to find related messages and to follow a specific discussion. This 
problem might be solved using THREADED DISCUSSIONS. Some users might post contributions 
that do not fit into the topic of the FORUM. To control the content of a FORUM use a QUALITY 
INSPECTION. 
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Teaching strategies 
Try to encourage participation. 

 

Figure A08-2 Yahoo Groups 

Related patterns 
FEEDBACK LOOP – describes how users can connect other users if they did not completely 
understand another user’s message. 

INTERACTION DIRECTORY – allows users to look up FORUMS in which they might be interested. 

FAQ – can be used to gather the knowledge of a FORUM community and collect answers to the 
most frequent questions in the FORUM. 

QUALITY INSPECTION – describes how to ensure the quality of the content in a FORUM. 

References 
Schümmer, T. & Lukosch, S. (2007) Patterns for Computer-Mediated Interaction Chichester: John 
Wiley & Sons. pp. 277-279. 
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Case Study 
Martin, an expert in computer-
supported collaborative learning, 
entered the project with the goal of 
discussing new application areas for the 
game engine. He is convinced that it can 
be used to create various games for 
public education. He also knows that 
there are other community members 
like Weigang and Molo who might be 
interested in such a discussion. Getting 
in contact with them by email, however, 
or using a room to establish a task force 
for the issue, would limit participants to 
the people who Martin already knew. 
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Appendix A9.  

Appendix 9: Design for Pedagogy Pattern 

Title 
Online forum for classes of 5-30 participants 

Picture of the use case for this pattern 

 

Background 
Many online forums for students currently exist. Due to their design, or the way they are used, 
many forums do not enhance student learning, and worse, may waste time and hamper students’ 
efforts to collaborate and learn. An online environment for a student forum can be designed so 
that it meets certain baseline requirements, and therefore a) does not frustrate students and b) 
potentially enhances the learning experience. 

This document describes a ‘baseline’ design of the logical structure of an online forum. It is 
intended to be used by Web designers as a ‘best practice’ forum structure, to ensure that all 
logical elements and structures are included. It does not specify any actual content, page layout, 
look and feel. The document does however suggest ways that the forum should be used by course 
facilitators once the forum has been built and is in production. 

For this forum design, it is assumed that the number of individuals (students) and posts 
(messages) will be able to be moderated (handled) by one facilitator (tutor), as is usually the case 
in face-to-face classes. This forum design is therefore intended for typical class sizes of 5-30 
students. If there are fewer than 5 participants, we assume that the interactions would not be 
sufficient to warrant an online ‘forum’. If there are more than 30 students, there is the risk that 
too many threads and too many messages will cause ‘information overload’. Information overload 
would result in poorer learning outcomes, with students likely complaining that there were simply 
too many messages to read and keep up with. 

The forum design also assumes that the class is not online at the same time, in other words, the 
discussion is normally asynchronous. The class does not necessarily need to meet in person; the 
course could be fully online.  

  

The student 
selects a forum 
(that they have 
access to, and in 
which they wish to 
participate) 

The student views 
announcements 
and messages 
within discussions 
in the forum. 

The student interacts with 
other students and the 
facilitator by submitting 
messages, questions and 
responses within the 
discussions in the forum. 

The student 
views the course 
homepage and 
logs in. 

The high level process of using the “baseline” online forum
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Problem 
Students need to communicate with each other about the course (subject). How does one design 
a forum to facilitate and encourage collaborative learning? 

Solution 
The solution should have all basic ‘housekeeping’ elements so that the students are not 
hampered. These elements can be considered as ‘hygiene-factors’ for a basic, functioning 
forum. 

What should the student be able to see and where is the content? 

Students should be able to see two types of content:  

• Announcements (posted by the facilitator and/or system administrator) 
• Messages (posted by both the facilitator and students) 

 

Announcements are not part of the forum itself and are not discussed further, however are an 
important method of communicating urgent information to students, particularly if the site is 
down for maintenance. 

Messages contain the bulk of the content and are the source of interaction between students. 
Messages may contain: 

• Questions 
• Answers 
• Information 
• Pointers to other information sources 
• Rich media elements 

 

In order help students understand what kind of messages should be posted where, a sensible 
information structure should be designed by the course facilitator. The forum designer should 
therefore enable the content to be organised so students can see:  

• Multiple forums (e.g. different courses the student is enrolled in) 
• Multiple topics/discussions within a forum (e.g. Assessment, Social, Technical) 
• Multiple threads within one topic/discussion (e.g. Assignment 1, Week 3 Meeting) 
• Multiple messages within one thread (e.g. Extension for Assignment 1) 

 

Who can see which pages in the site? 

The overall site should be designed so that there are two ‘modes’: the first is ‘public’ i.e. not 
logged in and the second is ‘private’ i.e. logged in. The first set of pages is available to anyone 
browsing the internet, and the second set of pages is only available once the student has logged 
in. 

What are the interface/navigation elements that should be placed on every page? 

Every page in the public section should have the following logical page elements: 
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• Log in field (or button) 
• Menu Navigation 
• Online Status Display 
• Search field (and/or button) 

 

Every page in the private section should have the following logical page elements: 

• Log out button (or link) 
• Menu Navigation 
• Online Status Display 
• Search field (and/or button) 
• Bread crumb links 
• Help link 

 

Which pages are public? 

Pages that should exist in the logical site structure are: 

The home page, which is the first page a user comes to when they access a site. It is the starting 
point of a user’s journey through a site. It may contain branding identification, login and 
navigation items. 

A forum registration page, that allows a student to register in the database as a user of the 
forum. It records a login name and a private password so that other users of the forum can 
identify a user when they post messages. The registration process grants the user access to areas 
not available to non-registered users. 

FAQ page: This page contains frequently asked questions, such as how to register for a forum and 
who may register. It is similar to a help page, however it is much shorter as it is for a general 
audience; in this case, it is not specific help on the application or tool. 

Which pages are private? 

Student home page: This is the first page a student comes to after they have logged in. This 
should contain the list of forums that are available to the student. One student may be enrolled in 
several subjects and therefore have access to multiple forums. 

A student profile page: This allows students to reveal personal details about themselves if they 
wish. It contains fields where students can fill in information. It may contain information on 
location, interests, subjects studied etc. 

Forum page: Students can see general announcements and a list of topics for discussion. The 
interface design should clearly denote any activity since the student last logged in (e.g. by using 
bold). Ideally a timestamp should be included with the time of the last activity. Under each 
discussion topic, it would be useful (space permitting) to show the most recent threads that have 
been updated. The forum page may also contain rich media elements. 

Discussion/topic page: For each major discussion topic, there should be a separate page. For 
example, a separate topic or discussion page would be set up by the facilitator for ‘Social’ 
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discussions so they are separated from course content. The purpose of the segmentation is to 
organise the material (i.e. messages) so that students can focus on the topic they are currently 
interested in. Each topic/discussion page will display the titles, and links to, the most recently 
updated threads. (e.g. 3-5 most recently updated threads). Some examples of discussions/topics 
that would be set up by the forum facilitator are: 

• ‘Technical, Administrative and General discussion’ 
• ‘Social discussion‘ or ‘Chat‘ or ‘Off-topic’ 
• ‘Assessment’ or ‘Assignments’ 
• ‘Part 1: Units 1-6’ or ‘The Social Impact of the Internet’ 

 

Threaded message pages. These pages allow discussion messages to be organized in ‘threads ’ 
where related messages are displayed beneath the original message. These replies are usually 
indented. In this way users are able to follow an online conversation between participants. The 
thread title is similar to a subject line in an email, as entered by a student or the facilitator. Some 
examples of thread titles are: 

•  ‘Assignment 1 guidelines’ 
•  ‘Location for the meeting on Friday’  
•  ‘Help with finding a message that I posted last week’ 
•  ‘Reflecting on the discussion from Week 1’ 
•  ‘Extension of the deadline for Assignment 4’  
•  ‘Questions about content in Chapter 7’ 
•  ‘Additional material for advanced students’ 
•  ‘Feedback on this forum’ 

 

The thread/message title contains a link to the associated message content. The discussion area 
will contain a number of thread/message titles. Each message should have a time stamp display, 
which shows the time and date that a message has been posted. This allows users to see how 
recent the messages are. Time stamp displays allow users to identify current and hot topics that 
are currently being discussed. 

New Message Page: This page allows the user to create a new message. It contains fields for the 
message’s title and message body. It may contain a field for a message subtitle. 

Help pages. These pages contain a set of instructions as to how to use the site. These instructions 
may be for the entire forum or may be context sensitive, for the particular area that the user is in. 

Other pages 

Forum administration pages that allow administrators of the forum to change the forum settings. 
These are not specified in detail in this document. 

How many pages would be expected at each level? 

The recommended volume of items at each level of the hierarchy is in the table below. You will 
need to discuss the details of this with your client. This is important for you as the forum designer 
to consider; if there are hundreds of links on a page, navigation elements such as ‘Next’ and 
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‘Previous’ will be required. It is also recommended to give the student the ability to choose how 
much is displayed on one screen (e.g. 10 messages? 50 messages? 100 messages? All messages?) 

In the table below, ‘Av’ denotes an approximate average number of items that would be expected 
at this level in the hierarchy. It is not intended to be a mathematical average, but rather a number 
of items that one would usually expect for a functioning forum. 

 Min Max Av Comment 

Forums 0 10 3 The minimum number of forums has intentionally been set 
at zero. Even if the student is not currently enrolled in any 
subject, for example if they are ‘in-between’ semesters, 
there is no reason to refuse access to the forum overview 
page. They will however see no links to any forums. The 
maximum of 10 is suggested, as any student is unlikely to be 
enrolled in more than 10 subjects simultaneously. It would, 
however, be quite common to be enrolled in two or three 
subjects at the same time. 

Discussions 
/ Topics 

3 10 7 There should be a minimum of three topics in each forum, 
one for course content, one for technical assistance and one 
for social or general discussion. The labels (i.e. headings) for 
these discussions are not specified; however they should be 
sufficiently clear that they cover these general student 
needs. They should be clear enough that questions about the 
system, or about social events, are not posted within the 
discussion on course content. A fourth discussion that would 
be common is for ‘Assessment’, however it is not assumed 
that the subject will include any assessment. The 
recommended number of topics is seven, taking in to 
account: 

that there may be several topics for discussion within the 
one subject, and the assumed short term memory of humans 
can cope with approximately seven items or categories. 

Threads 1 1000 n/a There should be at least one posting to clarify the purpose of 
the topic/discussion. There is no suggested limit to the 
number of threads in any discussion. Arguably, once the 
number of threads reaches an upper limit of 1000, a new 
topic/discussion should be started by the facilitator. 

Messages 1 1000 50 If any thread is started, it will, by definition, contain one 
message. The recommended average of 50 is purely a 
suggestion to the facilitator that a new thread could be 
started; the designer of the system should not assume any 
hard limit for the number of messages. A system-generated 
limit or database limit of 1000 messages would be 
reasonable; however the page flow for this is not described 
in this document. 
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Diagram 
The diagram below shows the result of the process of designing the pattern template using the 
‘pattern pack’. It is included to demonstrate the outcome of the pattern-design process rather 
than for the specification. Please note that any text in this document supersedes the diagram 
below. 

• Left and above the line indicates public pages 
• Left and below the line indicates private pages 
• Right hand upper corner shows elements that should be on all public pages 
• Right hand lower corner shows elements that should be on all private pages 

 

 
  

Teaching strategies 

The following teaching strategies are critical to the success of any online forum. 

Any potential facilitator of the forum should be trained in these principles and keep these in mind 
throughout the course. In addition, at the conclusion of the course, the facilitator should seek 
feedback on whether, or how well, they have been able to follow these principles.  

The principles below should guide: 

• The announcements posted 
• The actual messages, content and questions 
• The timing of the messages 
• The construction of the thread or ‘subject line’ 
• The actual discussion topic structure 
• Any guidelines that are posted for online forum etiquette 
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• Create a calm and friendly atmosphere 

• Creating a calm and friendly atmosphere means that interactions on the forum 
should be kept friendly and with the minimum of ‘flaming’ or aggression. This is 
crucial to establishing trust by the students in posting on the forum. This helps 
draw out reticent students who would not otherwise post. 

• Don’t dominate discussions; support student-to-student 

interaction 

• Allowing students to support each other’s learning is one of the main tenets of 
constructivism. By allowing students to answer each other’s questions you not only 
afford opportunities for learning, you increase social interactions which add an 
often missing dimension in the e-learning experience. 

• Encourage social interaction 
• One of the ways to getting students to know each other is by encouraging social 

interaction. Although these posts often seem ‘off topic’, these interactions establish 
relationships between course participants which is important for collaboration and 
co-operative learning. It also makes the experience of online learning richer and 
more engaging. The social interaction aspect is all the more important if group 
assignments are part of the course assessment. The group will need to work its 
way through the stages (forming, norming, storming, performing). Group 
performance will be enhanced if social interaction is encouraged. 

• Encourage students to critically analyze their own views 

and maybe rethink them 

• Rethinking existing theories, revising them and forming new theories are some of 
the tenets of constructivism. Knowledge is formed by revising incorrect theories. In 
order to do this, existing theories need to be critically examined in light of the 
learning experience. By encouraging students to critically analyze their own 
thinking you allow opportunities for new knowledge formation. 

• Encourage peer feedback 

• Social constructivism states that social interaction and knowledge formation goes 
hand in hand. By encouraging peer feedback you afford opportunities for 
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knowledge construction. It serves the function of allowing new ideas to be 
canvassed, for social interaction and, on a practical level can reduce the tutor’s 
dominance of the discussion and workload. 

• Ensure each message has a reply 

• One way to encourage confidence and trust in the forum is to ensure that each 
message has a reply. It is not necessary that this reply comes from the 
tutor/facilitator/moderator. Interactions between students are to be encouraged. 

• Exploration  

• One of the elements in the constructivist teaching cycle, exploration is when 
students examine the subject and begin to form new theories. In a forum it is the 
facilitator’s role to ensure that students are motivated to explore new theories and 
information, both by the structure of the course materials presented and the types 
of questions that are posed. Rich media content will allow enhanced online 
exploration of course material, however this is not specifically required; students 
can explore and examine content without rich media. 

• Formulate a process for deeper enquiry into subject 

• Formulating a process for deeper enquiry into the subject can be done by asking 
provocative questions, by perturbing students existing theories in order to get them 
to rethink them and by asking open-ended questions. By taking the students out of 
their ‘comfort zone’ in terms of the subject being examined encourages new 
knowledge formation. 

• Give positive feedback 

• By giving positive feedback, that is, by complementing students when they have 
achieved a correct result, students are encouraged to continue with their enquiry 
into the subject, and are kept on the correct line of enquiry. Indeed if the facilitator 
starts providing positive feedback, and sets this as a ‘norm’ for the group, then 
other participants will be encouraged to follow suit. 

• Make discussion objectives clear 

• Giving clear direction as to what is expected of students in the discussion 
facilitates interactions. Students are given a clear path to follow so that they don’t 
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feel that the discussion is pointless. It is helpful to students if the first post in each 
discussion clarifies the purpose of that discussion topic. 

• Outline learner activity goals 

• By outlining learner activity goals, students understand what they are expected to 
learn from the activity. This guides the student’s thinking so that they ‘stay on 
track’ and don’t waste time examining issues that are not related, or become 
bogged down or confused. 

• Reflection/reflective observation 

• Reflective observation is the ability of learners to reflect on their own experiences 
from many perspectives. Reflection and reflective observation fall into both 
constructivist and experiential learning theories. It is through reflection that 
learners are able to move on to the next step, forming new theories from 
observations. The facilitator should not underestimate their role in encouraging 
reflection, both by the questions that are asked and by the discussion topics that 
are set up. 

• Scaffolding 

• Scaffolding involves task definition, direct or indirect instruction, specification and 
sequencing of activities, providing learning materials, equipment or facilities. It 
involves assistance with planning, organizing and such assistance should be 
provided in a timely manner. The facilitator can ‘scaffold’ by providing clear task 
definitions as the first post in a series, or as part of the announcement section of a 
forum. 

 

Alternative pedagogical solutions 

• The solution is supported by behavioural learning theory, in that the design of the 
environment should positively impact the student’s learning. 

Related patterns 

• MODERATION SETTINGS – outlines the design of the back end of the forum, and how the 
different levels of freedom granted to users require differing levels of pedagogical 
support. 

• PRIVATE MESSAGES – outlines how students can contact others in their cohort to clarify 
points, work collaboratively or ask tutor for support. 
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• SOCIAL SPACE – describes places that students can frequent that are no directly course 
related, but allow for valuable social interaction. Such spaces can be either 2D or 3D . 

• MUDS, MOOs or online chat. 

 

References 
• A list of references in APA referencing style. 
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Appendix A10.  

Appendix 10: Content Analysis Keyword Lists 

Reliability test keyword list 

Pedagogy 

abstract 
conceptualisation 

communicate, 
communication 

experiential 
learning 

modelling 
 

reflective 
reasoning 

student-
teacher 
interaction 

abstract reasoning
concrete 
experience 

enquiry mentoring scaffolding 
student-to-
student 
interaction 

active 
experimentation 

constructivism 
ensure all 
messages 
get a reply 

negotiation science talking about 

active learning Content enquire no flaming self-analysis  

analysis, analyse 
(in terms of 
learning) 

calm 
atmosphere 

exploration 
open-ended 
questions 

social learning  

argument, 
argumentation 

distance 
education 

friendly 
atmosphere 

pedagogic 
tactics 

socialisation  

analyze, analysis debate 
giving 
feedback 

pedagogy, 
pedagogical 

social 
interaction 

 

articulation 
discuss, 
discussion, 
discussing 

geology 
peer 
feedback 

Socratic, 
socratism 

 

behaviouralist, 
behaviourialism 

discussion 
objectives 

learner 
activity goals

philosophy 
Strategy, 
strategic 

 

bringing your 
experience to 
(something) 

e-learning 
learning 
goals 

questions 
Strategic 
thinking 

 

coach, coaching 
engage, 
engagement 

knowledge reflection 
student 
experience 
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Task Analysis 

could,  
could be 

I have a 
problem 

might 
problem, 
problem with 
(something) 

Think, 
I think, 

I wonder 

decision, 
decisions 

have to… Most likely Probably 
Thought, I 
thought I… 

Would I? 

Does? If you want to 
need, needing, 
needed 

requirements 
We’d have 
to 

you’d have 

how Flow chart 
organise, 
organisation 

should What if I? you’ve got 

how are you 
going to? 

functional 
specification 

Outline, 
outlining 

Say you would..
What’s 
needed… 

 

How am I 
going to? 

Going to..?(in 
terms of an 
idea or plan) 

plan, planning specification What am I..?  

idea 

get back 
to…(in terms 
of an idea or 
plan) 

possibly somehow What is it?  

guess maybe possibility 
suppose, 
supposed, 
supposed to 

What am I 
going to do? 

 

 

 

Navigation/Information Architecture 

access, click on keyword search moving between scrolling 

alphabetical list download links Move to search 

Alphabetically Expanding 
list (as in a list of 
links, categories 
or forums) 

opening up sitemap 

asynchronously, 
asynchronous 

Go to navigate rollovers  

category list going into menus rotation  

click hyperlink menu navigation rotates  
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Visual/Information Design 

area dropdown home page 
online portal 
page 

threaded 
discussions 

about button  
email message 
page 

influences 
pattern (in 
reference to 
visual design) 

title 

audio FAQ inspiration pod time display 

bread crumb links field interface portfolio time stamp 

bulletin board forum login page logout button page triangle 

button 
forum 
registration page

look and feel 
new message 
display 

rich media 

calendar form look represent visualization 

central place forum page line 
Screen, Screens, 
screen space 

video 

circle, circular forum main page sound  

colour 

Feedback (in 
terms of a visual 
cue or system 
feedback) 

menu buttons square  

design graphics 
Messages (as in 
visual 
display/noun) 

student login 
field 

 

display 
gallery, 
gallery page 

message title 
display 

student profile 
page 

 

data visualization feel 
new message 
page 

text area  

discussion pages help page organic Thread, threads  
 

System/Technical Design 

central server file persistent Search function 

code, coding File management 
Post, Posts, Post a 
message (verb) 

Send (as in data or 
message) 

data folder 
Program, 
programming 

server 

database function, functionality RSS Shell script 

directory main server receive SQL 

email messages are posted Save store 

email client Notification, notified scripting system 
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Final Keyword List for Content Analysis 

Pedagogy 

abstract 
conceptualisation 

class (as in a 
group of 
students) 

e-learning knowledge philosophy socialisation 

abstract reasoning conversations educator 
learning 
 

principles 
social 
interaction 

active 
experimentation 

concrete 
experience 

engage, 
engagement

learner activity 
goals 

profile (student 
profile) 

Socratic, 
socratism 

active learning constructivism 
experiential 
learning 

Lecture/lecture
s/lecturer 

Questions (in 
terms of 
questions 
between 
students and/or 
teacher) 

strategy, 
strategic 

announcement (by 
a teacher) 

content 
 

 learning goals reflection student 

analysis, 
analyse 
(in terms of 
learning) 

calm 
atmosphere 

enquiry 
modelling 
 

reflective 
reasoning 

strategic 
thinking 

argument, 
argumentation 

case study 
ensure all 
messages 
get a reply 

mentoring research 
student 
experience 

analyse, 
analysis 

challenge enquire 
news (in terms 
of news posted 
by a teacher) 

role 
play/scenarios 

student-
teacher 
interaction 

articulation 
distance 
education 

exploration negotiation scaffolding 
student-to-
student 
interaction 

assignment debate 
friendly 
atmosphere

no flaming school 
Student 
details/profile

behaviouralist 
behaviourialism 

discuss, 
discussion, 
discussing 

facilitator 
open-ended 
questions 

science talking about 

bringing your 
experience to 
(something) 

discussion 
objectives 

giving 
feedback 

pedagogic 
tactics 

Subject (as in 
subject of a 
course) 

teaching 
principles 

coach, 
coaching 

disciplines geology 
pedagogy, 
pedagogical 

self-analysis teach/teacher

comment  

Information 
(must be in a 
pedagogical 
context) 

peer feedback social learning tutorials 
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Task Analysis 

Checking/ 
Checking 
through 

I have a problem Most likely should What if I? 

could,  
could be 

I believe/I don’t 
believe 

need, needing, 
needed 

Say you would.. 
What’s 
needed… 

Coming up 
with… 

 
organize, 
organisation 

specification What am I..? 

concept 
have to… 
 

Outline, 
outlining 

somehow What is it? 

decision, 
decisions, 
 

If you want to, plan, planning I’ll try to analyse 
What am I 
going to do? 

Does? Flow chart possibly I should I wonder 

guess 
functional 
specification 

possibility Should be able to… Would I? 

how 
Going to..?(in terms 
of an idea or plan) 

problem, 
problem with 
(something) 

suppose, supposed, 
supposed to 

you’d have 

how are you 
going to? 

get back to…(in 
terms of an idea or 
plan) 

probably 
Think, I think, I don’t 
think 

you’ve got 

How am I going 
to? 

maybe requirements Thought, I thought I..  

Idea (in terms of 
task definition) 

might 

Read (as in 
reading the 
pattern, not 
people using the 
forum) 

We’d have to  
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Navigation/Information Architecture 

access, download 
keyword 
search 

moving between scrolling 

alphabetical list 
Check (the 
forum) 

links Move to search 

alphabetically dropdown 

List (as in a list 
of links, e.g. 
categories or 
forums) 

Opens up/ opening up sitemap 

asynchronously, 
asynchronous 

Expands/ 
expanding 

interact 
Organise/organisation 
(as in the forum system) 

structure 

Branch, branch off Go to Log in (verb) Pops up section 

category list going into level 
Put (something) in a 
different part (place) 

Sign in (verb)

click hyperlink navigate rollovers 
Tree 
structure 

click on  menus rotation topic list 

Categories/sub-
categories 

 
menu 
navigation 

rotates To view 

 

Visual/Information Design 

area dropdown home page organic text area 

about button  
email message 
page 

influences 
online portal 
page 

Thread, 
threads 

 
Environment (as in 
virtual) 

  tab 

audio FAQ inspiration 
pattern 
(visual 
design) 

threaded 
discussions 

blog feature 
Interface/gui/graphical 
user interface 

Post (noun)  

bread crumb 
links 

field logo pod title 

bulletin board forum login page logout button portfolio time display 

button 
forum registration 
page  

look and feel page time stamp 

calendar form look 
new message 
display 

triangle 

central place forum page line represent rich media 
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circle, 
circular 

forum main page 
Screen, 
Screens, 
screen space 

visualisation 

colour 
Feedback (in terms 
of a visual cue or 
system feedback) 

menu buttons sound video 

design graphics 
Messages (visual 
display/noun) 

square website 

display 
gallery, 
gallery page 

message title display 
student login 
field 

 

data 
visualisation 

feel new message page 
student 
profile page 

 

discussion 
pages 

help page  space  

 

System/Technical Design 

application email client Notification, notified software 

Account/ Account 
holder 

group/ member of 
group 

persistent function 

attachments file 
Post, Posts,  Post a 
message (verb) 

Send (as in data or 
message) 

central server File management 
Program, 
programming 

server 

code, 
coding 

folder RSS Shell script 

chat function, functionality receive SQL 

data 
Groups (as in a group 
you join – requires 
database) 

Run (as in a computer 
program) 

Tool (as in a computer 
program) 

DXF viewer  registration technology 

Development (as in 
computer 
programming)/ 
developer 

main server reply store 

database messages are posted 
Save 
 

system 

Directory (as in a 
folder on a server NOT 
A LIST) 

Member (of a forum – 
requires database) 

Script/scripting (as in 
computer scripting) 

tag 

email Keep persistent  upload 
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Appendix A11.  

Appendix 11: Content Analysis Calculations 

A11.11  The First Ten Sentences of ‘think aloud’: Reliability 

Attempt 1 The first inter-coder reliability test requires the analysis of the first ten ‘think aloud’ sentences to determine the level of agreement. The workings of the first ten sentences can be found in this section.  
Agreement on sentence 1 

(reads) Create a forum as a central place for communication in which all group members can 
discuss asynchronously by reading and writing messages. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 2 1 0 0 0 

B 1 1 0 1 0 

Agreement no yes  yes no yes 

 

Agreements on sentence two 

(reads) Create a FORUM a central server has to be set up that can easily be accessed by all users. 
Users must be able to create their own forums on the server. Server has to keep a directory of all 
the available forums and users must be able to browse this list. 

Coder Pedagogy 

(1) 

Task 

Analysis 

(2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 1 0 0 3 

B 0 1 0 0 1 

Agreement yes yes yes Yes no 
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Agreements on sentence three 

(reads) In an open discussion users must be able to access this forum via a central server. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 1 1 0 0 1 

B 1 1 1 0 1 

Agreement yes yes no Yes yes 

 

Agreements on sentence four 

I’m supposed to write out some of the points I need to include in my design. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 1 0 0 0 

B 0 1 0 0 0 

Agreement yes yes yes Yes yes 

 

Agreements on sentence five 

You’ve got the ability to branch off and create, in my hands, I wonder. 

Coder Pedagogy 

(1) 

Task 

Analysis 

(2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 1 0 0 

B 0 1 0 0 0 

Agreement yes no no Yes yes 
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Agreements on sentence six 

(reads) Create separate, separate forums from the main forum. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 1 0 1 0 

B 0 1 0 0 0 

Agreement yes yes yes No yes 

 

Agreements on sentence seven 

This is forum central, forum 1 forum 2 etc. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 1 0 0 0 

B 0 1 0 0 0 

Agreement yes yes yes Yes yes 

 

Agreements on sentence eight 

So best to keep a directory of all of our forums. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 1 0 0 

B 0 1 0 0 1 

Agreement yes no no Yes no 
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Agreements on sentence nine 

Which could be represented as circles. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 1 0 

B 0 1 0 1 0 

Agreement yes no yes Yes yes 

 

Agreements on sentence ten 

So you access a forum you have a circle and click on that forum and you’d have a title. Title. And… 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 1 2 0 

B 0 0 1 1 0 

Agreement yes yes yes No yes  
A11.12 Second Coding Attempt 

Agreements on sentence one (v2) 

(reads) Create a forum as a central place for communication in which all group members can 

discuss asynchronously by reading and writing messages. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 4 0 1 2 0 

B 4 0 1 2 0 

Agreement yes yes yes yes yes 
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This appears to be more accurate, there is 100% agreement on the coding of this sentence. 

Agreements on sentence two (v2) 

(reads) Create a FORUM a central server has to be set up that can easily be accessed by all users. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 1 1 1 

B 0 0 1 2 0 

Agreement yes yes yes no no 

 

Agreements on sentence three (v2) 

Users must be able to create their own forums on the server. Server has to keep a directory of all 
the available forums and users must be able to browse this list. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 1 1 3 

B 0 0 1 5 0 

Agreement yes yes yes no no 

 

Agreements on sentence four (v2) 

(reads) In an open discussion users must be able to access this forum via a central server. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 1 0 1 1 1 

B 0 0 1 3 0 

Agreement no yes yes no no 
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Agreements on sentence five (v2) 

I’m supposed to write out some of the points I need to include in my design. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 2 0 1 0 

B 0 2 0 1 0 

Agreement yes yes yes yes yes 

 

Agreements on sentence six (v2) 

You’ve got the ability to branch off and create, In my hands, I wonder. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 1 1 0 0 

B 0 1 0 0 0 

Agreement yes yes no yes yes 

 

Agreements on sentence seven (v2) 

(reads) Create separate, separate forums from the main forum.  

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 2 0 

B 0 0 0 2 0 

Agreement yes yes yes yes yes 
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Agreements on sentence eight (v2) 

This is forum central, forum 1 forum 2 etc. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 3 0 

B 0 0 0 3 0 

Agreement yes yes yes yes yes 

 

Agreements on sentence nine (v2) 

So best to keep a directory of all of our forums. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 1 1 

B 0 0 0 1 1 

Agreement yes yes yes yes yes 

 

Agreements on sentence ten (v2) 

Which could be represented as circles. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 1 0 1 0 

B 0 1 0 1 0 

Agreement yes yes yes yes yes  
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Now that the first ten sentences have been analysed, a test analysis of the rate of agreement is 

undertaken. 

Table of agreement of first ten sentences (v2) Coders A and B 

Sentences 

1-10 (v2) 

  Coder A 

     0 1 2 3 4 5 total 

  0 27 4   1     32 

  Coder B 1   10         10 

  2   1 3       4 

  3   1   1     2 

    4         1   1 

  5   1         1 

  total 27 17 3 2 1 0 50 

 Again, to determine the maximum possible agreement between the two coders, firstly the total number of zeros, ones, twos etc. in the sample set of ten questions is determined. Then the result is divided by two, which represents the number of coders. Calculating maximum possible agreement of first ten sentences 
Sentence 

Number 

(v2) 

zeros ones twos threes fours fives Total 

(Coders 

A+B) 

S1 4 2 2 0 2 0 10 

S2 5 4 1       10 

S3 5 3   1   1 10 

S4 4 5   1     10 

S5 6 2 2       10 
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S6 7 3         10 

S7 8   2       10 

S8 8     2     10 

S9 6 4         10 

S10 6 4         10 

Totals 59 27 7 4 2 1 100 

/2               29.5 13.5 3.5 2 1 0.5 50 

 Using this data, it is possible to calculate the maximum possible agreement in a contingency table: 
Sentences 

1-10 (v2) 

  Max Possible Coder A 

     0 1 2 3 4 5 total 

 Maximum  0 29.5           29.5 

Possible 1   13.5         13.5 

   Coder B 2     3.5       3.5 

  3       2     2 

    4         1   1 

  5           0.5 0.5 

  total 29.5 13.5 3.5 2 1 0.5 50  This time when calculating chance agreement, there are 59 zeros, 27 ones, 7 twos etc. These are randomly drawn. Coder A can now draw a zero in 59 out of 100 cases, which leaves Coder B a chance in 58/100. The possibility on agreeing is the product of these two possibilities, multiplied by the number of recording units, which in this case is 50.   
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Chance (0, 0)  (59/100)(58/99) x 50 = (0.59x0.58) x 50 0.34 x 50= 17.11 The rest of the chance agreement contingency table is calculated in a similar manner.  
S. 1-10 

(v2) 

  

Chance Coder A 

     0 1 2 3 4 5 total 

  0 17.2828283 8.04545455 2.08585859 1.19191919 0.5959596 0.2979798 29.5 

Chance 1 8.04545455 3.54545455 0.95454545 0.54545455 0.27272727 0.13636364 13.5 

   

Coder 

B 

2 2.08585859 0.95454545 0.21212121 0.14141414 0.07070707 0.03535354 3.5 

  3 1.19191919 0.54545455 0.14141414 0.06060606 0.04040404 0.02020202 2 

    4 0.5959596 0.27272727 0.07070707 0.04040404 0.01010101 0.01010101 1 

  5 0.2979798 0.13636364 0.03535354 0.02020202 0.01010101 0 0.5 

  total 29.5 13.5 3.5 2 1 0.5 50 

 Calculating Krippendorff’s alpha (1980, p. 134) using the same formula as in the first attempt. α = 1 – observed disagreement              expected disagreement    



A p p e n d i x  1 1 :  C o n t e n t  A n a l y s i s  C a l c u l a t i o n s  

Design for  Pedagogy Patterns for  E-Learning   A11-11

Sentences 

1-10 (v2) 

  

Coder A 

     0 1 2 3 4 5 total 

  0 27 4   1     32 

  Coder B 1   10         10 

  2   1 3       4 

  3   1   1     2 

    4         1   1 

  5   1         1 

  total 27 17 3 2 1 0 50  As previously, the areas of disagreement in the coding of the talk aloud is highlighted. These are the observed disagreements. In this case it is 4+1 +1+1+1=8. 
 

Sentences 

1-10 (v2) 

  

Chance Coder A 

     0 1 2 3 4 5 total 

  0 17.2828283 8.04545455 2.08585859 1.19191919 0.5959596 0.2979798 29.5 

Chance 1 8.04545455 3.54545455 0.95454545 0.54545455 0.27272727 0.13636364 13.5 

   Coder B 2 2.08585859 0.95454545 0.21212121 0.14141414 0.07070707 0.03535354 3.5 

  3 1.19191919 0.54545455 0.14141414 0.06060606 0.04040404 0.02020202 2 

    4 0.5959596 0.27272727 0.07070707 0.04040404 0.01010101 0.01010101 1 

  5 0.2979798 0.13636364 0.03535354 0.02020202 0.01010101 0 0.5 

  total 29.5 13.5 3.5 2 1 0.5 50 
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If 

α = 1 – observed disagreement 

             expected disagreement 

then (adding the chance values together) 

α = 1 – 8 

           28.88 

=1-0.276 

=0.72 

Which is 72% over chance. The next ten sentences will be examined and averaged with the above value. 
Agreements on sentence eleven (v2) 

So you access a forum you have a circle and click on that forum and you’d have a title. Title. And… 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 2 5 0 

B 0 1 2 5 0 

Agreement yes no yes yes yes 

 

Agreements on sentence twelve 

So you’ve got display messages 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 2 0 

B 0 1 0 1 0 

Agreement yes no yes no yes 
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Agreements on sentence thirteen 

So each individual pod. I’m going to call them pods, forum pods. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 4 0 

B 0 0 0 4 0 

Agreement yes yes yes yes yes 

 

Agreements on sentence fourteen 

Has the total functionality of the forum and they’re contained in the mother pod. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 3 1 

B 0 0 0 2 0 

Agreement yes yes yes no no 

 

Agreements on sentence fifteen 

The mother pod is a 3D space pod. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A    2  

B    2  

Agreement yes yes yes yes yes 
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Coder B omitted to analyze sentence sixteen so this sentence will be omitted from the 

comparison. 

Agreements on sentence seventeen 

Well not a big issue, you could have a privacy button. You could have a privacy button, p for 
privacy p for public. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 2 0 2 0 

B 0 0 0 2 0 

Agreement yes no yes yes yes 

 

Agreements on sentence eighteen 

You could have that displayed in separate little circles off the um baby pods. Forum pods. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 1 0 4 0 

B 0 0 0 4 0 

Agreement yes no yes yes yes 

 

Agreements on sentence nineteen 

So we’re going for an organic, we’re starting to look very organic ah. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 3 0 

B 0 0 0 3 0 

Agreement      
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Agreements on sentence twenty 

What’s the word. Various starts of the word, ah no form, um circular, no hard edges. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 1 0 3 0 

B 0 1 0 3 0 

Agreement yes yes yes yes yes 

 

Agreements on sentence twenty-one 

(reads) Spots in using this forum may be that the users might not check this forum frequently 
using the community system. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 2 1 

B 0 0 1 2 1 

Agreement yes yes no yes yes 

 Table of agreement sentences 11-21 (v2) *Note sentence 16 omitted due to Coder B omitting to do it.      
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Sentences 

11-21 (v2) 

  

Coder A 

     0 1 2 3 4 5 total 

  0 31 2 1       34 

  Coder B 1 3 2 1       6 

  2     4 2     6 

  3       1     1 

    4         2   2 

  5           1 1 

  total 34 4 6 3 2 1 50 

Calculating maximum possible agreement on sentences 11-21 

Sentence 
No. (v2) 

zeros ones twos threes fours fives Total 
(Coders 
A+B) 

S11 5 1 2     2 10 

S12 7 2 1       10 

S13 8       2   10 

S14 7 1 1 1     10 

S15 8   2       10 

S17 7   3       10 

S18 7 1     2   10 

S19 8     2     10 

S20 6 2   2     10 

S21 5 3 2       10 

Totals 68 10 11 5 4 2 100 

/2              34 5 5.5 2.5 2 1 50 
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Sentences 

11-21 (v2) 

  

Chance Coder A 

     0 1 2 3 4 5 total 

  0 23.010101 3.43434343 3.77777778 1.71717172 1.37373737 0.68686869 34 

Chance 1 3.43434343 0.45454545 0.55555556 0.25252525 0.2020202 0.1010101 5 

   Coder B 2 3.77777778 0.55555556 0.55555556 0.27777778 0.22222222 0.11111111 5.5 

  3 1.71717172 0.25252525 0.27777778 0.1010101 0.1010101 0.05050505 2.5 

    4 1.37373737 0.2020202 0.22222222 0.1010101 0.06060606 0.04040404 2 

  5 0.68686869 0.1010101 0.11111111 0.05050505 0.04040404 0.01010101 1 

  total 34 5 5.5 2.5 2 1 50 

α = 1 – observed disagreement              expected disagreement α = 1 – (3+2+1+1+2)              25.8080808 α = 1 – (0.3487279) = 0.6512 
A11.13 Second Coding Attempt - Harmonised 

Agreements on sentence one (harmonised) 

(reads) Create a forum as a central place for communication in which all group members can 
discuss asynchronously by reading and writing messages. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A yes 0 yes yes 0 

B yes 0 yes yes 0 

Agreement yes yes yes yes yes 
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Agreements on sentence two (harmonised) 

(reads) Create a FORUM a central server has to be set up that can easily be accessed by all users 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 yes yes yes 

B 0 0 yes yes 0 

Agreement yes yes yes yes no 

 

Agreements on sentence three (harmonised) 

Users must be able to create their own forums on the server. Server has to keep a directory of all 
the available forums and users must be able to browse this list. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 yes yes yes 

B 0 0 yes yes 0 

Agreement yes yes yes yes no 

 

Agreements on sentence four (harmonised) 

(reads) In an open discussion users must be able to access this forum via a central server. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A yes 0 yes yes yes 

B 0 0 yes yes 0 

Agreement no yes yes yes no 
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Agreements on sentence five (harmonised) 

I’m supposed to write out some of the points I need to include in my design. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement yes yes yes yes yes 

 

Agreements on sentence six (harmonised) 

You’ve got the ability to branch off and create, In my hands, I wonder. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes yes 0 0 

B 0 yes 0 0 0 

Agreement yes yes no yes yes 

 

Agreements on sentence seven (harmonised) 

(reads) Create separate, separate forums from the main forum. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement      
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Agreements on sentence eight (harmonised) 

This is forum central, forum1 forum2 etc. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement      

 

Agreements on sentence nine (harmonised) 

So best to keep a directory of all of our forums. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes yes 

B 0 0 0 yes yes 

Agreement      

 

Agreements on sentence ten (harmonised) 

Which could be represented as circles. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement      
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Sentences 1-

10 

(harmonised) 

  

Coder A 

     0 1 total 

  0 27 5 32 

  Coder B 1   18 18 

  total 27 23 50 

 

 

Sentence 

Number 

(v2) 

zeros ones Total 

(Coders 

A+B) 

S1 4 6 10 

S2 5 5 10 

S3 5 5 10 

S4 4 6 10 

S5 6 4 10 

S6 7 3 10 

S7 8 2 10 

S8 8 2 10 

S9 6 4 10 

S10 6 4 10 

Totals 59 41 100 

/2               29.5 20.5 50 
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Sentences 

1-10 (v2) 

  

Max Possible Coder A 

     0 1 total 

 Max 0 29.5   29.5 

Possible 1   20.5 20.5 

   Coder B total 29.5 20.5 50 

 

Sentences 1-10 (v2)   Chance Coder A 

     0 1 total

  0 17.2828283 12.2171717 29.5 

Chance 1 12.2171717 8.28282828 20.5 

   Coder B total 29.5 20.5 50 

 

Expected disagreement = 24.4343434 

α = 1 – observed disagreement 

             expected disagreement 

α = 1 – (5) 

             24.4343434 

α = 1 – (0.20463) 

= 0.7953 

When rounded up makes 0.8 = 80% agreement on the first 10 sentences. 
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A11.14 Sentences 11-21 (Harmonised)  

Omitting sentence 16 as Coder B did not do it. 

Agreements on sentence 11 

So you access a forum you have a circle and click on that forum and you’d have a title. Title. And… 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes yes 0 

B 0 yes yes yes 0 

Agreement yes no yes yes yes 

 

Agreements on sentence 12 

So you’ve got display messages 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 yes 0 yes 0 

Agreement yes no yes yes yes 

 

Agreements on sentence 13 

So each individual pod. I’m going to call them pods, forum pods. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement yes yes yes yes yes 
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Agreements on sentence 14 (harmonised) 

Has the total functionality of the forum and they’re contained in the mother pod. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes yes 

B 0 0 0 yes no 

Agreement Yes Yes Yes yes no 

 

Agreements on sentence 15 (harmonised) 

The mother pod is a 3D space pod. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement yes yes yes yes yes 

 

Agreements on sentence 17 (harmonised) 

Well that’s just a clicking thing maybe, point and click. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes yes 0 0 

B 0 yes yes 0 0 

Agreement      
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Agreements on sentence 18 (harmonised) 

Well not a big issue, you could have a privacy button. You could have a privacy button, p for 
privacy p for public. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 0 0 yes 0 

Agreement  no    

 

Agreements on sentence 19 (harmonised) 

You could have that displayed in separate little circles off the um baby pods. Forum pods. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 0 0 yes 0 

Agreement  no    

 

Agreements on sentence 20 

So we’re going for an organic, we’re starting to look very organic ah. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 Yes 0 

Agreement Yes (all)     
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Agreements on sentence 21 

What’s the word. Various starts of the word, ah no form, um circular, no hard edges. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 Yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes(all)     

 

Sentences 

11-21 

(harmonised) 

  

Coder A (observed) 

   

  

  Coder B 

(observed) 

  

  0 1 total 

0 32 4 36 

1 1 13 14 

total 33 17 50 
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Chance Sentences 11-21 

Sentence 

Number 

11-21 (v2) 

harmonised 

zeros ones Total 

(Coders 

A+B) 

S11 5 5 10 

S12 7 3 10 

S13 8 2 10 

S14 8 2 10 

S15 8 2 10 

S17 6 4 10 

S18 7 3 10 

S19 7 3 10 

S20 8 2 10 

S21 6 4 10 

Totals 70 30 100 

/2                    35 15 50 

 

Sentences 

11-21(v2) 

harmonised 

  

Max Possible Coder A 

   

 Max 

Possible 

   Coder B 

  0 1 total 

0 35   35 

1   15 15 

total 35 15 50 
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Sentences 

1-10 (v2) 

 Chance Coder A 

     0 1 total 

  0 24.3939394 10.6060606 35 

Chance 1 10.6060606 4.39393939 15 

Coder B  total 35 15 50 

 

α = 1 – observed disagreement 

             expected disagreement 

α = 1 – Observed disagreement 

             21.2121 

α = 1 – 5   

            21.2121 

 

α = 1 – 0.2357 

=0.7642 

= 76% better than chance    

A11.15 Agreements on sentences 22-31 (harmonised) 

Agreements on sentence 22 

(reads) Spots in using this forum may be that the users might not check this forum frequently 
using the community system. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes yes 

B 0 0 yes yes yes 

Agreement   no   
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Agreements on sentence 23 

The community system. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 0 yes 

B 0 0 0 0 yes 

Agreement Yes(all)     

 

Agreements on sentence 24 

(reads) Possible to allow the users to access the forum with their preferred tool such as an email 
client which automatically receives the newest messages. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes yes yes 

B 0 0 yes yes yes 

Agreement Yes(all)     

 

Agreements on sentence 25 

Okay so you’ve got so you could have a monitor, so it’s RSS feeds is it? RSS feeds. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 0 yes 

B 0 yes 0 0 yes 

Agreement Yes(all)     
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Agreements on sentence 26 

If any messages are posted on your forum the main server page will let you know. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes yes 

B 0 0 yes yes yes 

Agreement   NO   

 

Agreements on sentence 27 

Does the main server page have to let you know or your individual forum could have that? But a 
possibility. So 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 Yes 0 yes yes 

B 0 0 0 yes yes 

Agreement  no    

 

Agreements on sentence 28 

So I’m going for buds, forum pod buds, little buds off the pod. Buds. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 yes 0 yes 0 

Agreement  no    
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Agreements on sentence 29 

I might want to just know there’s another email up there. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 0 yes 

B 0 yes 0 yes 0 

Agreement    no no 

 

Agreements on sentence 30 

So notification notified if post. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A     yes 

B   yes yes  

Agreement   no no no 

 

Agreements on sentence 31 

Download five messages at a time, in chunks. Chunkable. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A   yes yes  

B   yes yes  

Agreement      
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Sentences 

22-31 

(harmonised) 

  

Coder A (observed) 

     0 1 total 

  0 25 3 28 

  Coder B 1 6 16 22 

 (observed) total 31 19 50 

 

Calculating chance (s22-31) 

Sentence 

No. (v2) 

zeros ones Total 

(Coders 

A+B) 

S22 5 5 10 

s23 8 2 10 

S24 4 6 10 

S25 6 4 10 

S26 5 5 10 

S27 5 5 10 

S28 7 3 10 

S29 6 4 10 

S30 7 3 10 

S31 6 4 10 

Totals 59 41 100 

/2               29.5 20.5 50 
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Sentences 

22-31(v2) 

Chance Coder A 

     0 1 total 

 Coder B 0 17.2828283 12.2171717 29.5 

Chance 1 12.2171717 8.28282828 20.5 

  total 29.5 20.5 50 

 

Expected disagreement = 24.4343434 

α = 1 – observed disagreement 

             expected disagreement 

 

α = 1 – 9    

24.43434 

 = 0.631 

= 63% above chance  

 

Agreements on sentence 32 

How do you email the forum without going to the forum? 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes yes yes yes 

B 0 yes yes yes 0 

Agreement yes yes yes yes no 
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Agreements on sentence 33 

(reads) Threaded discussions, okay. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes (all)     

 

Agreements on sentence 34 

So somehow you need to group the discussions 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A yes yes 0 0 0 

B yes yes 0 0 0 

Agreement Yes(all)     

 

Agreements on sentence 35 

So when you post a message you could click on some preset buds to initiate a header. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes yes yes 0 

B 0 0 yes yes 0 

Agreement yes no yes yes yes 
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Agreements on sentence 36 

So when you access the forum you click you go to the forum page. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes yes 0 

B 0 0 yes yes 0 

Agreement Yes (all)     

 

Agreements on sentence 37 

Yes but if you want to see all of the messages say you would want all of the messages and not just 
the topic that you are interested in, you should be able to see them all displayed if you want to 
see the total response of all members of that forum. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 Yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes(all)     

 

Agreements on sentence 38 

So you should have a choice. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 0 0 

B 0 yes 0 0 0 

Agreement Yes(all)     
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Agreements on sentence 39 

So you could actually initiate the category and you should have a button that shows all, of course. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 Yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes(all)     

 

Agreements on sentence 40 

Quality inspection could be a human element maybe or a keyword search. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 yes 0 0 

B 0 0 yes 0 0 

Agreement Yes(all)     

 

Agreements on sentence 41 

Well that’s most likely to be human, most likely human, so you’d have a moderator. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 0 0 

B 0 yes 0 0 0 

Agreement Yes(all)     
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Sentences 

32-41 

(harmonised) 

  

Coder A (observed) 

     0 1 total 

  0 31 2 33 

  Coder B 1   17 17 

 (observed) total 31 19 50 

 

Chance agreement 

Sentence 

No. (v2) 

zeros ones Total 

(Coders 

A+B) 

S32 3 7 10 

s33 8 2 10 

S34 6 4 10 

S35 5 5 10 

S36 6 4 10 

S37 6 4 10 

S38 8 2 10 

S39 6 4 10 

S40 8 2 10 

S41 8 2 10 

Totals 64 36 100 

/2               32 18 50 
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Sentences 

22-31(v2) 

 Chance Coder A 

     0 1 total 

  0 20.3636364 11.6363636 32 

Chance 1 11.6363636 6.36363636 18 

 Coder B total 32 18 50 

 

Expected (chance) disagreement = 23.2727273 

 

α = 1 – observed disagreement 

             expected disagreement 

 

= 1 – (2/23.2727273) 

 

= 0.9140 

= 91% above chance  

 

Agreements on sentence 42 

In case you’d need a moderator so one member of the group appointed. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 0 0 

B 0 yes 0 0 0 

Agreement Yes(all)     
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Agreements on sentence 43 

I think it’s a good idea to have a human you need a moderator that’s voted by the group 
appointed to respond to a topic if it’s not, to manage redistribution of that topic to another 
thread maybe. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes(all)     

 

Agreements on sentence 44 

(reads) Teaching strategies. Related patterns, feedback loop. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A yes 0 0 0 0 

B yes 0 0 0 0 

Agreement Yes(all)     

 

Agreements on sentence 45 

So users can connect other users if they do not completely understand what another user’s 
message. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A yes 0 0 yes 0 

B yes 0 0 yes 0 

Agreement Yes(all)     
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Agreements on sentence 46 

(reads)  Interaction directory. Other forums of which they might be interested. FAQs. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes yes 

B 0 0 0 yes yes 

Agreement Yes(all)     

 

Agreements on sentence 47 

So we’d have the central server so we’d need a main page. Main page. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes yes 

B 0 0 0 yes yes 

Agreement Yes(all)     

 

Agreements on sentence 48 

And the first thought I had was something hexagonal 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes(all)     
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Agreements on sentence 49 

We could think of a star pattern to make it a little bit more exciting rather than pods. Ah 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 50 

So maybe if I just draw it in lines, I guess. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 0 0 

Agreement    no  

 

Agreements on sentence 51 

I have a problem with crossing lines in the middle. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 0 0 

Agreement    no  
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Sentences 

42-51 

(harmonised) 

  

Coder A 

(observed) 

     0 1 total 

  0 32 2 34 

  Coder B 1 0 16 16 

 (0bserved) total 32 18 50 

 

Calculating Chance 

Sentence 

No. (v2) 

zeros ones Total 

(Coders 

A+B) 

S42 8 2 10 

S43 6 4 10 

S44 8 2 10 

S45 6 4 10 

S46 6 4 10 

S47 6 4 10 

S48 6 4 10 

S49 6 4 10 

S50 7 3 10 

S51 7 3 10 

Totals 66 34 100 

/2               33 17 50 
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Sentences 

42-51(v2) 

 Coder A  

Chance 

     0 1 total 

 Coder B 0 21.6666667 11.3333333 33 

Chance 1 11.3333333 5.66666667 17 

  total 33 17 50 

 

Expected disagreement = 22.6666667 

α = 1 – observed disagreement 

             expected disagreement 

=1- (2/22.6666667) 

 =0.91176 

= 91% above chance 

 

Agreements on sentence 52 

We could take out the centre and section off. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 0 0 

B 0 yes 0 0 0 

Agreement Yes all     
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Agreements on sentence 53 

I was actually thinking of a rotating wheel with each forum listed 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes yes yes 0 

B 0 yes yes yes 0 

Agreement Yes all     

 

Agreements on sentence 54 

Could be alphabetical, the topics could be alphabetical. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 0 0 

B 0 yes 0 0 0 

Agreement Yes all     

 

Agreements on sentence 55 

So we take out the centre, I don’t have an eraser. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 0 0 

B 0 0 0 0 0 

Agreement Yes all     
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Agreements on sentence 56 

Take out the centre here and with the circles go with stars. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 57 

A star pattern that rotates. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes yes 0 

B 0 0 yes yes 0 

Agreement Yes all     

 

Agreements on sentence 58 

A rotation. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes 0 0 

B 0 0 yes 0 0 

Agreement Yes all     
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Agreements on sentence 59 

And each new bud, each new point that’s created adds to the forum. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 60 

Of course we could also add another point behind so we could get a flower effect. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 61 

So a close-up. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes all     
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Sentences 

52-61 

(harmonised) 

  

Coder A 

(observed) 

     0 1 total 

  0 38                          0 38 

  Coder B 1 0 12 12 

 (observed_ total 38 12 50 

 

Calculating Chance Agreement 

Sentence 

No. (v2) 

zeros ones Total 

(Coders 

A+B) 

S52 8 2 10 

s53 4 6 10 

S54 8 2 10 

S55 10 0 10 

S56 8 2 10 

S57 6 4 10 

S58 8 2 10 

S59 8 2 10 

S60 6 4 10 

S61 8 2 10 

Totals 74 26 100 

/2               37 13 50 
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Sentences 

52-61(v2) 

 Chance 

Coder A 

     0 1 total 

  0 27.2828283 9.71717172 37 

Chance 

Coder B 

1 9.71717172 3.28282828 13 

  total 37 13 50 

 Expected disagreement = 19.4343434 α = 1 – observed disagreement              expected disagreement =  1 – 0/19.4343434 = 100% above chance 
 

Agreements on sentence 62 

This is the star pattern right here. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes all     
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Agreements on sentence 63 

Star pattern. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 64 

I’m just going to go with the star pattern for a minute and just get back to the circular idea. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 65 

So a close-up will be a close-up will be. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes all     
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Agreements on sentence 66 

So forum 1 forum 2 forum 3. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 67 

Okay do we need to represent the list of forums like this graphically. Well it will look very pretty. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement Yes all     

 

Agreements on sentence 68 

So we have forum forum forum forum forum. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 0 yes 0 

B 0 0 0 yes 0 

Agreement      
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Agreements on sentence 69 

So we could have rollovers saying what forums they are but that would be very tedious. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes yes 0 

B 0 yes yes yes 0 

Agreement  no    

 

Agreements on sentence 70 

So we’d actually have to have a rotating, stop. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes yes 0 0 

B 0 yes yes 0 0 

Agreement Yes all     

 

Agreements on sentence 71 

So we’d have to do a search. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes yes 0 0 

B 0 yes yes 0 0 

Agreement Yes all     
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Sentences62-

71 

(harmonised) 

  

Coder A 

(observed) 

     0 1 total 

  0 34 0 34 

  Coder B 1 1 15 16 

 (observed) total 35 15 50 

 

Calculating chance 

Sentence 

No. (v2) 

zeros ones Total 

(Coders 

A+B) 

S62 8 2 10 

s63 8 2 10 

S64 6 4 10 

S65 8 2 10 

S66 8 2 10 

S67 6 4 10 

S68 8 2 10 

S69 5 5 10 

S70 6 4 10 

S71 6 4 10 

Totals 69 31 100 

/2               34.5 15.5 50 
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Sentences 

62-71(v2) 

Chance 

Coder A  

     0 1 total 

  0 23.6969697 10.8030303 34.5 

Chance 

Coder B 

1 10.8030303 4.6969697 15.5 

  total 34.5 15.5 50 

 Expected disagreement = 21.6060606  α = 1 – observed disagreement              expected disagreement = 1-(1/21.6060606) = 0.95371 = 95% above chance 
 

Agreements on sentence 72 

I guess you could do a keyword search. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 yes yes 0 0 

B 0 yes yes 0 0 

Agreement      
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Agreements on sentence 73 

You’d probably have a search function. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 0 yes 

B 0 yes 0 0 0 

Agreement     no 

 

Agreements on sentence 74 

Although it could look ugly. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 yes 0 yes 0 

B 0 yes 0 yes 0 

Agreement      

 

Agreements on sentence 75 

So you search for forums on. Sambudea. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 yes yes 0 

B 0 0 0 yes 0 

Agreement   no   
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Agreements on sentence 76 

The outside rotates, and Sambudea, the pointer would come forward. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes yes 0 

B 0 0 yes yes 0 

Agreement Yes all     

 

Agreements on sentence 77 

Why not just click. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes 0 0 

B 0 0 yes 0 0 

Agreement Yes all     

 

Agreements on sentence 78 

Why not just click. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information 

(4) 

System/Technical 

(5)  

A 0 0 yes 0 0 

B 0 0 yes 0 0 

Agreement Yes all     
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Agreements on sentence 79 

You need something to click on so it could come up. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 yes 0 0 

B 0 0 yes 0 0 

Agreement Yes all     

 

Agreements on sentence 80 

Sambudea, submit, search. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 yes 0 0 

B 0 0 yes 0 0 

Agreement Yes all     

 

Agreements on sentence 81 

Sambudea rotates, Sambudea a ref pointer pops up. 

Coder Pedagogy 

(1) 

Task 

Analysis (2) 

Navigation 

(3) 

Visual/information

(4) 

System/Technical 

(5)  

A 0 0 yes yes 0 

B 0 0 yes yes 0 

Agreement Yes all     
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Sentences72-
81 
(harmonised) 

  

Coder A 

(observed) 

     0 1 total 

  0 34 2 36 

  Coder B 1   14 14 

 (observed) total 34 16 50 

 

Calculating Chance 

Sentence 

No. (v2) 

zeros ones Total 

(Coders 

A+B) 

S72 6 4 10 

s73 7 3 10 

S74 6 4 10 

S75 7 3 10 

S76 6 4 10 

S77 8 2 10 

S78 8 2 10 

S79 8 2 10 

S80 8 2 10 

S81 6 4 10 

Totals 70 30 100 

/2               35 15 50 
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Sentences 

72-81(v2) 

 Chance 

Coder A 

     0 1 total 

  0 24.3939394 10.6060606 35 

Chance 1 10.6060606 4.39393939 15 

 Coder B total 35 15 50 

 Expected disagreement = 21.2121212 α = 1 – observed disagreement              expected disagreement  = 1 – (2/21.2121212) = 0.90571 = 91% above chance 
 Content analysis on 80 sentences returned an average of 85% agreement. 
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Appendix A12.  

Appendix 12: Fiona Chatteur (née Kerr) Professional 

Background 

12.01  Profile: 

High calibre digital guru with 13 years experience including 6 years abroad in TV and 

radio support websites and e-learning. Emphasis on art direction and CMS management 

with production and coding experience. Currently lecturing in IT, Design, 3D Modelling 

and User Interface Design. 

12.02 Expertise: 

• Design educator 
• Creative direction 
• Graphic design and video editing (web, print and TV) 
• 3D modelling and games design experience 
• Web design and coding (HTML, XML, Flash, CSS, Photoshop, Dreamweaver etc.) 
• Information architecture, wire framing, and functional specifications 
• Customer liaison, requirements and documentation 
• Bespoke CMS Production 
• Content and interactive (Flash) production 
• E-Learning specialist 
• Patterns for design solutions (PhD studies) 
• Copywriting and editorial 
• Usability, SCORM, user experience and disability compliance 
• Excellent communication skills and good team player 
• Industries: Design, Education, Television, Broadcast Media, Retail, Architecture. 
 

12.03 Achievements: 

• “Who am I” TV program support site’s online survey saw 48,000 respondents, 
breaking BBC’s online record. 

• Open2.net 2005 Webby award finalist (Education and Schools sections) 
•  Winner of 2005 Royal Television Society Educational Television Awards Lifelong 

Learning and Multimedia Award for Transit Of Venus 
• 2004 winner of the Grand Prix Japan The Maeda Prize - Mark Steel Lectures – 

Aristotle. 
• Lead editorial and “Learning lite” producer for Open2.net. 
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• Specified and managed development of bespoke CMS system for Open2.net for 
the Open University, UK. 

• Member of the Logie and Walkley winning award team for journalism for the 
Lateline program Russian series. 

 
12.04 Professional Experience: 

Creative Director (part-time), Twistidd Interactive  2009 – present (part-time) 
Lecturer Digital Media, NSI TAFE    2006-present 
Associate Lecturer Design Science, University of Sydney 2006 (part-time) 
Web Producer, BBC Worldwide Interactive Learning  2001-2006 
Art Director/Character Modeller, Strategic Studies Group 1999-2001 
Freelance Consultant web production   1996-2001(part-time) 
Director/Animator, Brilliant Digital Entertainment  1998-1999 
Associate Lecturer, Digital Media, Macquarie University 1998 (part-time) 
Graphic Designer/Programmer, Silver brook Research 1997-1998 
Research Assistant, University of Sydney   1996-1997 
TV Director/Producer, Australian Broadcasting Corporation 1994-1996 
Senior TV (Videotape) Editor, A. B. C.    1989-1994 
TV (Videotape) Editor A. B. C.     1988-1989 
TV Officer, Production Operations A. B. C.   1986-1987 
Radio Announcer, 2SSS FM     1987 (part-time) 
Production Operations Trainee, A. B. C.   1983-1986 
Freelance Writer      1984-1985 
 

12.05 Education: 

School Degree Year Major 

University of Sydney Ph. D. 2012  Design for Pedagogy Patterns 

for E-learning. 

University of Sydney M. DSc (Hons) 

Computing 

1997 Design Computing 

Prizes: 1997 Dean’s Merit List; 
1996 Architectural and Design 
Science Prize. 

University of 
Canberra 

B. A. 1990 Professional Writing 
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12.06 Publications: 

2011 Chatteur, Fiona and Frohlich, Larina, Online Forum for E-Learning Fiona Chatteur 
Case Story and Online Forum for E-Learning Fiona Chatteur Pattern in Mor, Y., 
Warburton, S., Winters, N., Practical design patterns for teaching and learning 
with technology Rotterdam, Sense Publishers (in print). 

2008 Chatteur, F., Dong, A., Design for Pedagogy Patterns: Embedding Experiential 
Learning and Constructivism into E-learning Courseware. Paper presented at ICEL 
2008 Sydney, Australia. 

2008 Chatteur, F., Carvalho, L., & Dong, A. (2008, 1-5th July 2008). Design for Pedagogy 
Patterns for E-Learning. Paper presented at the ICALT '08 The 8th IEEE 
International Conference on Advanced Learning Technologies, Santander, Spain. 

Chatteur, Fiona, Carvalho, Lucila, Dong, Andy, (2010) Embedding Pedagogical 
Principles and Theories into Design Patterns in Goodyear, Peter & Retalis, Simos 
(Eds) Technology-enhanced learning: design patterns and pattern languages 
Rotterdam Sense Publishers. 

2003 Kerr Fiona “Cybernetic Woman: Impossible Perfection” In French, L., (ed) Women 
vision: Women and the Moving Image in Australia. 2003 Damned Publishing 
Melbourne. 

1997 Kerr, Fiona Vark User Manual Silverbrook Research, Sydney. 

Kerr, Fiona, Silverbrook, Kia Vark Images and Examples Silverbrook Research, 
Sydney. 

 

12.07 Interests and Personal: 

Writing, French, 3D modelling and animation, design, pottery, woodcarving, life 

drawing, silver-smithing, Japanese, drawing, photography, yoga and swimming, 

Maghreb culture. 

Nationality: Australian 
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Transcription T1.  

Transcription 1: Designer G Design Educator Standard Pattern 

“Think Aloud” 

Talk aloud on the 30th September 2009 
Right. (Reads) Create a forum as a central place for communication in which all group members can discuss asynchronously by reading and writing messages. Keep forum messages persistent.  
Persistent.  
Create a FORUM a central server has to be set up that can easily be accessed by all users. Users must be able to create their own forums on the server. Server has to keep a directory of all the available forums and users must be able to browse this list. In an open discussion users must be able to access this forum via a central server. Post messages to the selected forum. Messages that are posted to this forum are kept persistent. Kept persistent. When a user accesses a forum the messages that were posted to it are displayed. Users must be able to view single messages. (indistinguishable) 
So I guess like er. I’m supposed to write out some of the points I need to include in my design. So you’ve got one server, a central server. You’ve got the ability to branch off and create, In my hands, I wonder. Create separate, separate forums from the main forum. This is forum central, forum1 forum2 etc. 
So best to keep a directory of all of our forums. Which could be represented as circles. To access the forums via a central server and post messages onto a forum. The messages that the person posts to a forum are kept persistent. Persistent. When a user accesses a forum the messages that were posted to it are displayed. So you access a forum you have a circle and click on that forum and you’d have a title. Title. And…So you’ve got display messages 
Um okay. So each individual pod. I’m going to call them pods, forum pods. Has the total functionality of the forum and they’re contained in the mother pod. The mother pod is a 3D space pod. Of course I would guess some of your thesis is based on the thought process I’m going through, not so much what I’m writing down. I know what you’re up to. Um. Okay. 
Check that when you are applying this pattern you should answer the questions how are you going to let users access the forum, how are you categorize the available forums, how are you going to handle communications between the users and central server that has forums, 
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between the users and the central server that hosts the forum. Well that’s just a clicking thing maybe, point and click.  Will you allow strangers to read forum messages? Forums, messages. 
Well not a big issue, you could have a privacy button. You could have a privacy button, p for privacy p for public. You could have that displayed in separate little circles off the um baby pods. Forum pods. So we’re going for an organic, we’re starting to look very organic ah. What’s the word? Various starts of the word, ah no form, um circular, no hard edges. Kind a thing that under five year olds like. 
Right danger spots. Spots in using this forum may be that the users might not check this forum frequently using the community system. The community system. Possible to allow the users to access the forum with their preferred tool such as an email client which automatically receives the newest messages. 
Okay so you’ve got so you could have a monitor, so it’s RSS feeds is it? RSS feeds. If any messages are posted on your forum the main server page will let you know. Does the main server page have to let you know or your individual forum could have that? But a possibility. So 
So I’m going for buds, forum pod buds, little buds off the pod. Buds. (reads) 
Okay like yahoo groups you could have I only want to receive special notices, I only want to receive only want to receive a diary. Um. Of small group of messages, maybe a diary of five messages. I might want to just know there’s another email up there. So notification notified if post. Download five messages at a time, in chunks. Chunkable.  
Might not want to use additional software. Instead they want to use their preferred email client. So how do you upload? How do you email the forum without going to the forum? 
Threaded discussions, okay. So somehow you need to group the discussions. You could have some codes when you upload you can have some codes. So when you post a message you could click on some preset buds to initiate a header. So when you access the forum you click you go to the forum page.  
Yes but if you want to see all of the messages say you would want all of the messages and not just the topic that you are interested in, you should be able to see them all displayed if you want to see the total response of all members of that forum. So you should have a choice. So you could actually initiate the category and you should have a button that shows all, of course. 
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Quality inspection. Quality inspection could be a human element maybe or a keyword search. Which would be a bit ambiguous, so. Some users might post contributions that do not fit into this topic of the forum. Into the topic to control the content of the forum using quality inspection. Well that’s most likely to be human, most likely human, so you’d have a moderator. In case you’d need a moderator so one member of the group appointed. I think it’s a good idea to have a human you need a moderator that’s voted by the group appointed to respond to a topic if it’s not, to manage redistribution of that topic to another thread maybe. 
(reads) Teaching strategies. Related patterns, feedback loop. So users can connect other users if they do not completely understand what another users message. Interaction directory. Other forums of which they might be interested. FAQs. 
Right I think I’ve got the overall idea. So we’d have the central server so we’d need a main page. Main page. And the first thought I had was something hexagonal. May be too mandala-ish. Right by showing me something old makes me think of old like Archimedes and people like that who were into interesting patterns. Physics and mathematics. So we could try something like that. We could think of a star pattern to make it a little bit more exciting rather than pods. Ah. 
And then um. They kind of, try that again. So maybe if I just draw it in lines, I guess. I have a problem with crossing lines in the middle. Okay so. We could take out the centre and section off. I was actually thinking of a rotating wheel with each forum listed. Could be alphabetical, the topics could be alphabetical. So we take out the centre, I don’t have an eraser. Take out the centre here and with the circles go with stars. A star pattern that rotates. A rotation. And each new bud, each new point that’s created adds to the forum. 
Of course we could also add another point behind so we could get a flower effect. Ah this would be interesting. So a close-up. This is the star pattern right here. Star pattern. I’m just going to go with the star pattern for a minute and just get back to the circular idea. And I need a pencil sharpener. I’ll just use a pen.  
Just so you get the idea really. So a close up will be a close up will be. (draws) 
So forum 1 forum 2 forum 3. Okay do we need to represent the list of forums like this graphically? Well it will look very pretty. So we have forum forum forum forum forum. So we could have rollovers saying what forums they are but that would be very tedious. Doing a um. So we’d actually have to have a rotating, stop. So we’d have to do a search. I guess you could do a keyword search. You’d probably have a search function. Although it could look ugly. So you search for forums on. Samba Deer. 
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The outside rotates, and Samba Deer, the pointer would come forward. Why not just click. Why not just click. You need something to click on so it could come up. It just kind of more interesting. It could be a lot of fun to play with. Samba Deer, submit, search. Samba Deer rotates, Samba Deer a ref pointer pops up. A rotation that you would click on the Samba dear pointer and it would take you to the screen. Well.  
You would click and you would come to the Samba dear page forum which, would want to be a triangle. I might start with a triangle. Mm. Okay what do we need on the screen space we need the list of information, of threads. Which usually is in a column. We could represent the different possibilities.  
We could have the same pattern again for the different, for the different forums it could be the same pattern for the different threads. As long as you knew what page you were in. So you’d need some orientation about where you’re at. So we could reproduce, reproduce the same pattern or we could expand, mountain pegs, mountain of knowledge. 
How are you going to allow users to access the forum? 
Hello, how are you going, any questions?  
I look you know I’ve decided to go on this kind of path, but I don’t know whether it’s the right path or not.   
Well there’s no right or wrong, there’s just design.  
There’s just design. Yeah. Um.  
I’m loving what I’m seeing. Yeah. So any confusions or questions or we all good. 
Well if you look at this and you think I’m on the right path, then, fine. If there’s no right or wrong path, then fine.  
That’s pretty much it. Alrighty. Cool. Okay I’ll pop back in half an hour. 
Alright. Danger spots in using this forum is that users might not check the forum frequently using their community system. Using their community system. If possible users may access the system using their preferred tool such as their email client which automatically receives. Okay so they automate it. 
They should be able to post to the forum and receive a reply without actually going up to the forum. It’s just a matter of adding extra functionality. So what are we left with? Those people 
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who want to go up to the forum and read messages on the forum, they can. And you’ve gotta make it kind of nice for them to look at. Individual forum central. Those people who don’t want to go up to the forum they can have email and access the forum and send posts and access information. Forum central A and B.  
A Screen. Two. A. Okay.  
I’m not happy with the screen that you go to for the individual forum. I think I’ll take that aside for a minute. Initial. Idea. And pencil. 
So you’ve got screen 2. Double. Here’s a black pen. So this design will be in two. You could nearly with a circle here. Except it should be smaller, not so much a large one for the search. To create a forum, so we’d need a little star down here. And … 
To create a forum search a forum. So this can be search.  So I’m thinking of stars because FAQs, this pops up. Search create a forum. Pop up. Stars I’m thinking just as many ideas or possible things to talk about as there are stars in the universe. So the actual um. New forum. New forum. It’s not going to have as many points as it could have as the main central server. But it could turn out to be like a new forum with a central server because from that one it could branch, why not branch off other forums when it gets too big. So we’d get a fractionalization get divergence of philosophy. So it starts off as a new forum. Which would be a infantile as much as a possible way infantile birth of a new. New ideas, new topic. String string string the information. Birth of the new. Then we have.  
Stars get a little bit kind of. Stars seem a little bit childish. Orphus is the word I was looking for organic orphus. Well we’re not getting very orphus, we’re getting quite. Orphus. Orphus. We’re getting quite fanciful here. Okay so threads. 
Threads.  
Master. Well you could have a master. Master scroll in the middle. Master scroll in the middle with, could do inverted points here inside of the circle. With Privacy buttons. Well when you set it up it goes private. Create a pop up. Create a forum. Tick the points for privacy. You’d have to go back and edit that through. You should be able to come back into here, privacy. Name. RSS. Okay RSS. Okay so. 
You can still make it private, I mean. That could be a button here that says quality assurance and you could click that to see what’s been picked up. Mod by the mediator. Thread thread thread. Into you could have a thread search. Thread search. So we’ve got the star. We’ve got the internal points.  
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A bit like teeth. A bit Scary. You could still have the rotating threads they could just, as you get more threads. Ah ah. Data visualization. The more threads the more. So that’s quite nice. So even if you can’t read them you know the presence of the all the threads you’d be able to see multiple threads.  
As it built up. Give you a bit of an idea. Better way to look at a list, is to see it as a conglomerate, one glance. Um. The copyrighting side I did too by the way.  Just written it down. Did I sign over my rights to this? I hope not. Um. Designing under pressure. 
Okay. How are you going to let users access the forum? (indistinguishable) Answer the following questions how are you going use, how am I going to let you access this forum?  
Am I going to make it private or public? I’ll have a white one, thank you. If you don’t mind.  
Okay I’m developing a really interesting design here that I want copyrighted for me now.    
It’s alright we can use it for research. Alright so the representation of the actual information’s odd. It’s a square. Bit of an issue, but I could have the points moving into it a little to break it up a little. These points are like teeth. Um. They’re biting into the information that’s what a forum is all about isn’t it. To hand your opinion. So we’ll just kick that around in the TV safe area and the main text can be in the middle just scrolling up and down. Now. 
One of these buttons could be for single thread information, double thread or multiple threads which could be colour coded. Thread 3. Thread 4 etc. Gees I got stuck on the stars, stuck on the stars. Danger spots. In a community system they may not check the forum frequently using a community system. It is possible also to access the forum with their preferred tools such as email. Accessing by email I don’t see how that comes into the design. It’s just a more of a functional programming issue. But they could select whether they want to access it by email or not. So we could just set up email/RSS feed. To turn it off turn it on. It could be colour coded on or off and for each person if they put these on their machine they could change the colours. If they’re on and green if it’s on and green if it’s off.  
My stars are all kind of blue sky. Dark blue sky. Yeah and a button for animals it’s just too it’s just too it sounds strange talking to the camera if David’s sitting next to me. Simplify. Mail. Mail list. Hello grape child if you’re watching this video. Don’t play too many games on the Internet. It’s bad for your eyes. 
Okay there’s certainly a lot of information here, technical information. Which I don’t really know if it’s that important. It’s just basically adding another button. So let’s just try another design. I’m caught up with this one. Back to the original one with the pods. 
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Back to the central server. And we’ve got buds. That’s harsh. Okay. Central server game. Stars. Circular. So a bit softer. Maybe something decent to look at. More like a community of – eggs.  
Just I guess I’m trying to work out how to accommodate lists, but visually instead of straight lists. Which is pretty boring and left brained. Make it a bit more virile. Virile? Virile. So I’ll just cut those outside circles in half. See the full circles and see a close-up circle on the screen. Close-up close-up. Okay. 
Rolling hills, good idea. Rolling hills. Distance education. Seeing it to the horizon. Rather than the stars, the stars are looking up, which is a good thing. Seeing into the distance is a good thing. Good for your eyes, good for your head. Being up high is a good thing. Getting an overview. And the rounded idea is good because it takes you back to your childhood when everything was totally new.   
Nothing scary. Nothing should be scary. It should be benefiting you. Okay so that’s the idea behind that. To round it.  
Okay so internally this is the outside of the screen. It rotates still. I don’t see why it can’t rotate. Symbolically, and the forum comes forward. So I think with the 3d software the 3d interface, 3d 2d interface. Um. 
We could have very simple. Could have intersecting circles. What’s that called? Call that mini-intersect circles. Subsets. Subsets. Intersecting circles that are linked. SO that’s an interesting idea. Screen, screen 1 scenario. Circles just try that again. One circle here. 
What does this intersect? One circle here and one circle here. What is it called when you have intersecting circles and you shade the intersection – a Venn Diagram? Venn diagram. So we could have information could be like that. Interacting information could be that. 
You could have stuff that’s common to all in the middle. Eyes will be drawn towards the centre. That could be information. Ah, and to a lesser extent. Ah we could have all the next hierarchy of information one out. And then feed out from there. (draws) 
Could do colours but it takes too much time so I’m using shading. Okay. So each one of these more towards the centre is information about the whole, and each one could be a category of the whole. The second, the second tier could be setting up a forum. Say for instance the middle one could be FAQs and FAQs and contacts.  Setting up a forum could be the second panel out. Next panel out could be. The outside panels could be.  
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Setting up the forum could have forum topics, references, this could be what could that be? The outside panel could be. I was going to say. Lost my train of thought there.  
Where’s that list of things we have to take into account.  
This could be the same as the. The forum in the centre. Then we radiate out and then we’ve got. We’ve got a series of lists. Okay. Search, search function for categories for categories of search. Maybe break the search down into four categories, animal vegetable, mineral. Animal, vegetable, mineral, don’t know if anyone likes that one. Fire earth, wind and air. Four, fire earth wind and air or a little bit of a reference to classical. Animal vegetable mineral categories of politics.  
Politics, economics. General general headings before they’re subdivided into more specific searches into category searches. Politics economics, what else is there? Gone blank. Okay. So sub searches. Categories. And then finally on the outside. That can rotate. Rotate. Rotate. Which is slightly… 
I’m just going to have some food. Can’t talk with my mouth full.  
Central server. Screen 1a, screen 1b. Screen 1c. Okay so we’ve explored the themes of the star pattern. Screen 1b 2a. 1b. Screen 1b screen 1a. It’s your idea. Sure. 
Okay. Let’s go over this. Let’s go over this let’s this overview with these two designs.  Just quickly look at the problem users want to communicate with a specific topic without knowing anyone interested in the same topic. Messages from many communities.  
Some of the themes I think. Themes, circular design. Modular design. Is um equivalent to like um a community gallery. Where you can face each other face to face like a table. Face to face. Face to face. Circular design. Circular design. Gathering. Circular design um. Points. Want to make a point, make one. Points. Or pods. Points or pods. I guess it’s a visual pun but. Kind of make this on track. One two using either points or pods. Enables expansion. Enables expansion enables interactivity. Expansion of um. Expansion of threads and interactivity. Expansion of new threads, interactivity enables communication via data visualization. Um. The less able to leave people out.  
Could drag. Could actually drag another petal or pod into your discussion. Into your email list. Thanks, great coffee. Looks like let people out. It’s not very comfortable.  
Open discussion, circular design, open discussion like an um. What’s it called what’s it called the um amphitheatre. Amphitheatre. So I’m going back over and just kind of cross checking 



Transcript ion 1:  Designer G Standard Pattern 

Design for  Pedagogy Patterns for  E-Learning   T01-9

what I’ve done into some sort of make sure that this is. What I should be doing. Users can configure the information for group member and recipients. If everyone’s signed up onto each thread then it’s up to them. What you need to do is grab that thread and drop it then you should be able to dr. by doing that function you should be able to include all those members. Because they’ve already pre-registered. So they should pre-register their email addresses which they do.   
Users want to communicate about a specific topic. Without knowing other users interested in the same topic, this is difficult.  
Could have a um. Could have a glowing scale. Depending on, glowing scale depending on traffic. Traffic for each thread. Bud. Pod. Point.  
Great, thank you very much. 
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Transcription T2.  

Transcription 2: Designer G Design Educator Design for 

Pedagogy Pattern “Think Aloud” 

Talk aloud on the 11th November 2009 
A picture of the use case for this pattern. This terminology. High falutin terminology. Picture of the use case for this pattern. What is a use case?  
Fairly straightforward. The picture of the use case for this pattern. Be right back. 
Design so that it meets certain baseline requirements so that it does not frustrate students. Enhances learning – that’s the idea! 
It really does, however suggest ways that the forum should be used by course facilitators once the forum has been built as a base for production. 
Yes, information overload the poor tutor will collapse in a heap. (reads) From design also students of classes can’t be online at the same time it has to be asynchronous, other words the structure has to be asynchronous. The class does not necessarily need to meet in person; the course can be fully online students need to communicate about the core subject. How does one design a forum to facilitate and encourage collaborative learning? Solution, the solution should have all the basic housekeeping elements so that the students are not hampered. These elements could be considered hygiene factors for a basic functioning forum. 
Hygiene factors. Hygiene factors. Um what should the student be able to see where is the content? Students should be able to see two types: announcements and messages. Announcements are not part of the forum itself and will not be discussed further. However important method of communicating? Messages contain the bulk of the content and are the source of interaction between students. Messages may contain: 
Questions Answers Information Pointers to other information sources Rich media elements  In order help students understand what kind of messages should be posted where, a sensible information structure should be designed by the course facilitator. The forum designer should 
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therefore enable the content to be organised so students can see: Multiple forums, different courses, multiple topics of discussion within a forum. Assessment, social and technical, multiple threads, multiple threads of topics within a discussion. Multiple messages. 
Who can see which pages in the site? The overall site is designed so that there are two modes, one is public, i.e. not logged in and one is private. A set of pages that is overall…course. Should be placed on every page. Every page section should be a section with a form of logical page elements that should be in a field, every page! Menu navigation, online status display search field. Public. Why would you have an online status display if it’s public? 
Every page in the private section should have the following features. Logout button. Online status display search field, breadcrumb links and public…oh okay, I see. Which pages are public? Branding identification, login identification, forum registration page, FAQ page, which pages are private? fair enough. Student profile, discussion topic page, major discussion should be a separate page… 
List of…  
Outcome of the pattern design process as well as the specification…diagram below. (reads) 
Left and above line is public, left and below line is private, okay…all public pages. Lower should be on all private pages. Very technical. 
Teaching strategies. One thing that is critical to the success of any online forum. (reads) Any potential facilitator of the forum should be trained in these principles and keep these in mind throughout the course. In addition, at the conclusion of the course, the facilitator should seek feedback on whether, or how well, they have been able to follow these principles. The principles below should guide. Announcements, the actual messages, timing, the construction of the thread, the actual discussion, any guidelines of posts on the forum.  
Create a calm and friendly atmosphere. Minimum of flaming, there should be NO flaming. Ways of getting students to know each other is by encouraging social interaction. Via these posts which seem off topic. Although these interactions establish relationships encourage students to critically analyse their views and maybe rethink them.  
(reads) Ways of establishing social interaction and online information goes hand in hand. Okay. Ensure each message has a play. Exploration list, elements of constructivist teaching cycle, explore new theories, students are motivated to explore new theories, exploration, growth. Feedback yes, make discussion objectives clear. Outline learner activity goals, understand what they are expected to do, okay. Reflection, reflective.  
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Scaffolding, task definition, interactive discussion. Specifications … yep, structure.  
(reads) The solution is supported by behavioural learning theory, in that the design of the environment should positively impact the student’s learning. 
Moderation settings, outlines the design of the backend of the forum. Okay outline how students can contact others in their cohort. Social space. 
References, Okay. 
Golly, the interesting thing about this, Fiona, is that I’ve read it, now what am I supposed to do? 
It says design for pedagogy pattern template, so I’ve read it. It seems pretty straight forward. Looks very encompassing all the things that I think are really valuable, like the learning theories.  
Teaching strategies are critical. Do you want me to give comment on this? Is there anything that you’ve left out that I want to know about? Um. Need to get a glass of water. 
Well, (reads) background, students need to communicate with each other about the core subject, how does one design a forum to facilitate collaborative learning? Solution. 
Have all the basic housekeeping elements so that students are not hampered. These elements can be considered hygiene factors for a basic forum. Sorry are you asking me to design a forum? 
I guess that’s probably what you were saying. But there’s no instructions here to tell me what to do. 
You’ve given me coloured pencils and paper, I guess you want me to write something.  
Um, this is scaffold. The whole document is scaffold. So I mean it’s pretty straightforward from the brief that if I was to design a forum, all the information’s here it’s just a matter of working out a system to ah. To display this information. Which is quite a complex, complex setup on some levels. Quite a few pages.  
Well no instructions as to what to do next. Maybe we assume that we’re supposed to do something. I’m tired, sorry.  
So if I was going to design something I may as well start. 
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Hello, any questions?  
Yes, I don’t know what I’m doing. 
Oh, okay.  
I’ve read this, there’s nothing to tell me what to do. 
Okay. So we’re creating a website, again, it’s the same sort of exercise as last time, for e-learning for online classes. Um the idea is to consider the teaching and learning in the design, which is why you’ve got the teaching practices at the end.  
So basically I can ignore the technical requirements. I mean all this stuff is all fairly logical and straightforward. That’s a brief for the requirements of the site. 
Yep. 
If I look at these the theory behind the teaching for the online forum, the way the forum should look, I’m looking at the feel. Look and feel. By reading all this. 
Yep. 
And you wanted me to sketch something that would make it. 
So these are um.. 
Would make it appealing for people if they went to the forum and enhance their learning. 
Yes. That’s the idea, yes. 
That’s the gist of it, 
The idea. 
This technical information you don’t I mean that’s. 
Fiona: Technical information about how many threads and stuff? 
I mean what’s on private, what’s on public? I mean I can’t I can’t this is something that I have to plan if I was to design a page. I mean there’s a lot of to actually sit down and I mean you end up with this diagram of all this information and what needs to be where. What and where. 
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Okay that would take me, to get this into my head I would have to sit down and plan, right, what’s on a private page, what’s on a public page and so I’m not really sure what I’m after. If you’re after. If you’re after, this, I mean you can’t give away what you’re doing. 
Fiona: No.  
I there’s no instructions here of what I would like you to do now. 
Fiona: Okay so the idea is the same design exercise as previously. 
I can’t remember what I did last time. 
Fiona: Which is good, because we don’t want you to. And the idea is to use the design part of the pattern to inform what it is that you’re designing. That’s the first part. And when you’re designing, to consider… 
The pedagogy, the pedagogical background. What sort of um. 
Fiona. Mmm so in designing it, you want to have these things. 
Yeah. You can create a calm and friendly atmosphere. So the design should be calm and friendly. 
 So it’s conceptual at this stage, it’s not necessarily diagrammatic.  
Fiona: No. The idea is that the design that you make should. 
The process.. 
Fiona: Should facilitate these teaching as well as fulfil the design requirements. Does that help? 
Right. Yeah I think I’ve got it. It’s basically working out a blue sky, what sort of elements I should have to encourage this to happen. 
Fiona: That’s exactly it. That’s exactly right.  
Got it. It’s a little bit obscure on one level. Because I’m thinking of it as a test core exercise. I’m thinking I can’t do this, all this technical stuff. 
Fiona: No no. 
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But it’s mainly, mainly how would I approach creating a site that is less formal, an informal site with all this technical stuff.  
Fiona: No no. 
How would I approach how would I approach an informal site that encourages learning in a social way? 
Fiona: And fulfils the requirements of how to construct a forum. 
Okay, alright, I can only, I’m feeling a bit lost but I’ll try to go back a step and not try to think of a design as a finished design. 
Fiona: Oh no, this is only conceptual designs at this stage.  I don’t expect you to have anything finished! 
Oh well last time I did a lot of um technical I actually started with navigation. 
Fiona: I mean don’t every design exercise is a different design exercise.  
Yeah. 
Fiona: Don’t let it block you. Is that good? 
Yep.  Okay. 
Fiona: I’ll be back, I think we’ve got about forty minutes left. 
Okay. Okay some of the elements. I’m thinking, some of the elements I’ve been thinking of is up making up the basis of a social networking page. I mean everybody’s we’re getting a particular audience we’re going for like a younger audience who understand. In Facebook all the people who use it would have a Facebook, a Facebook feel. Lots of space, lots of er, light and airy. 
Okay so you’re going to have publicly it’s got to look a playground. Like a learning environment but not twee. So I guess you’d have to be careful of the icons that you use. It could be an office. Office in its look. Office look. A bit like how Muslims don’t represent god as a figurehead they regard, they regard that as kind of anathema to gods, so they have lots of swirly patterns, and ah something mesmerific and natural like mandala like. That reminds me of. Mandala like. Facebook meets mandala.  
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Nelson Mandala. Okay so humour. Don’t dominate discussions, one of the biggest issues, I think. With um asynchronous is the lack of humour. So we need to make this site humorous.   
That will kind of, that will kind of um disarm humorous feel. Disarm tension. Humorous, amorphous, Facebook, social networking. I mean NING, NING’s too confusing, colourful, bright and complex. I think it needs to be pulled back a little bit. Um so it’s more like a whiteboard space for people to put their marker on it, so a bit like an A3 sheet of paper that they draw onto.  
So it’s got to be humorous, um. It’s got to be um, it’s got to be transparent in the sense that people um, transparency in social interaction. So you need to provide maybe because it’s involving a forum, the I have found that um, if people state, if people state I’ve got a confessional of fears and hopes and dreams. 
So they need to be encouraged to confess in the site somehow. Of some of their weaknesses. And if people do other people will recognize might empathize with that. Now, maybe as a pre-empt to the learning they, because of this confessional stuff maybe they could try critically analyzing each other in a way that doesn’t - that builds up sort of understanding from when they start learning so they can trust each other. So maybe part of the confessional thing could be… you can’t just use the confessional because the Catholic Church although at least people understand what that is. Um. Maybe people can be asked to reflect on the confessions of other people. Others, others reflect on confessionals and offer their advice dear diary. 
Um dear diary style. Must reflect on confessions and offer their advice. Then the students the receivers will reflect um, receivers of advice could reflect on it. And feedback to the advisors who could then reflect on the advice. So this would encourage. I guess we’ve got a role play thing happening here. Could have a role play.  
A bit of theatre, everyone loves theatre. I have a friend who finds education pretty difficult kind of role play when it’s them. So it’s that classic I have a friend. Can have a series of cartoons that sets up scenarios for the web. Of the FAQs page, um the FAQs page could be animated in the sense that um you could have the students and teacher situation where the teacher’s um blurbing about conceptual terms and the student’s going what the? What’s this all about? Shhh quiet I’ll tell you later and I’ll help you write your paper kind of stuff. Maybe that sort of idea. 
Okay.  
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Um the picture tells a thousand. Pictures are worth a thousand words. Whatever those words are. You could give them a picture of um this idea at Uni of Germaine Greer, old woman sitting in a kitchen in England and everyone had to work out what the context was. Everybody made up all these stories about it and in the end it was just Germaine Greer in the kitchen waiting for her oven to bake. 
So, what’s it called like a case study, case studies. A little bit more, a little bit more current it can be aimed at case studies um aimed at type of audience. So you could have different case studies. It could be challenge perceptions; you can challenge perceptions in a funny way that when they apply their learning to - to the course materials then they’ve got an idea that they’ve experienced it, so there’s model that they can carry over to something a little drier. 
Page one, oh it’s so good. Right. Um. Peer feedback. Encourage peer feedback. Well, you could encourage, you could have rewards, awards for the number of um, just use behaviourism here. 
For answers. Feedback. Bring in Behaviourism, bring in Skinner, bring in Skinner. So maybe you could add gold coins. Ah. Gold coins. Gold coins you could use a database, um gold coin database that automatically set up the more you answer. So how would you track? The amount. Oh you could work out how many, you could work you how many if the string in the sentence is long enough. So if it’s a yes or a no, that doesn’t count, because the string count has to be so you can do some coding. Gold coins database that will um to encourage replies. And feedback. And the gold coins would actually be in effect and assessment item. So if you fill your bank. Tamagotchi, kind of a reverse Tamagotchi, maybe there you go you could have a, you’ve got to keep your fish alive, so if you don’t keep replying you’re fish are going to die. So the teacher just looks at the fish tank. And the different fish have got names on them so if your fish is dead, Tamagotchi. Fish tank. Okay outside of the school, Fiona. 
Fish tank. Okay. Each fish is a student, must keep fish alive. There you go the fish swim to the top of the tank the more they’re actually answering and doing stuff. Could be fun. Especially if the fish have personalities, so they would be avatar fish. Avatar fish. Um call the database call one A for like the fish. B be a fish avatar fish. The higher and fatter won’t call it fatter, healthier, the more students are interacting. Also the teacher could get a bit of an idea who is not performing and who needs help. So the tutor keeps an eye on the poor health. And could feed the fish so that they could actually give the fish life and notify the fish via email that if they don’t do something then if their fish dies then they’re not with the school? Are they? 
You could have a fish cloud. A fish cloud. Tank cloud, fish cloud that keeps an eye on the poor health and advises and remedies health. Now the fish tank could be quite twee, but it could be 



Transcript ion 2:  Designer G Design for  Pedagogy Pattern 

Design for  Pedagogy Patterns for  E-Learning   T02-9

something. Alien? Alien fish tank. They could have the faces, you could take a picture of the student, you could have the face on the fish. Hey, sky’s the limit.  
Fish tank. So maybe they could go into the fish tank to start with, that’s like an introduction to the forum flash works really well under water. For water scenes. All the circles and curves and stuff. Fish tank could be like finding Nemo. Educating Nemo. Nemo Nemo Nemo. I was just wondering how to connect the fish tank to the actual… 
Avatars are good I think. And you know they can’t wear kind of weird clothes, but they can actually have colour changes and different characteristics so people could actually get to like their fish. Gee you could have um you could have a 3d environment you could have a it’s a bit hard. It could all the other discussion. You might be able to, yes, create some sort of um better form for the interface, using that water thing. Um. Positive feedback, well.  
The correct line of enquiry. Just thinking you know um if they’re heading in the right direction, it would be kind of nice if they were heading towards danger. They could be heading towards the sharks. If they are doing really well in the research they could be swimming towards utopia. Which might be a little fish house.     
I think that’s one of the problems with feedback with students. The teachers always have a problem with um okay they don’t have a problem you’ve got a credit, distinction, pass. Then you’ve got to give them feedback and feedback is important. You could actually take care of the credit, distinction, pass by somehow making the fish look better. Immediately by looking at the fish you can see you’re doing ok. Because the fish could have multi levels for different assignments, it could be. You could just split the fish into the five different assignments and have a look at the quality of each fish. So one fish is kind of not looking very well, you could go in a fix that assessment up and all the other fish are looking okay.  
Feedback. Um. Well you could generically I mean quite often feedback is similar to, you could set the feedback up in little treasure chests. So you could get those individual students to click on treasure chests that open up and information would come out in bubbles. So you could set that up because pretty much the feedback is pretty much the same for most, for a lot of things it just depends on the subject. 
Exploration, I mean you could get into that in the forum. Fish can watch videos underwater, can’t they? 
4054 Should be able to get out of the pond once you’re sick of the, that’s the problem, once you get out of, once you’re a bit sick of the pond metaphor you might, there’s nowhere else to 
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go. That’s the trouble of locking it into a particular mode. But it could be an initial, could be an initiation, you could use the pond as a so you could actually… well you’ve got your public side of it. The public side would probably have the commercial look, the public look, the nice Facebook.  
Easy, free and easy interface. Drawing rectangles probably like this, free and easy interface. Then if they sign in it will take them to the fishpond. School of fish. School actually. Um. Avatar, create an avatar, create your avatar. Um. So there’s a scenario here, it’s called H. The avatar, and then build your avatar, you can have your social page. Pond, bigpond. Don’t trademark that, where all these fish are swimming around and you get to meet all the others. Um meet and greet. Meet and greet. So this is constructive profile. Profile vending. And the meet and greet, this is your social interaction, so the um ok.  
They must be … and you’ve got… fish FAQs. You’ve got scenarios, animated scenarios. Scenarios, FAQs, you can go onto games, social interaction, just an easy easy introduction not too constructed, easy interaction, free and easy. Um. You’ve got okay, you’ve got bonding games. I suppose bonding games would be bonding games to build up trust, transparency, that’s trust isn’t it? Feedback reflection. There’s some nice animation. Them looking at themselves in a mirror. So that other fish can see them. 
Bonding games. A fish out of water. You have… (sighs) 
(looks at pattern) 
Bonding games, then there’s seeing – if they could see what other people see then they would have a better understanding of the pressures. So. Exploration. Maybe they could explore explore the learning environment as a fish. Explore the learning environment. Well the challenges are like sharks aren’t they. I find child-like stuff adults kind of don’t mind that, so long as it’s not insulting, so it’s got to be quirky. Um can’t be too twee. Explore the learning environment. So some of the, so if you could just play educator off as a shark, then it’s a battle between wits the little fish and the big fish and the little fish have to work out how to get rid of the big fish. Um you could rather try to hide the fact a lot of learning is uncomfortable. What is you get put into an uncomfortable situation. Objectives, um represented by the sharks.  
Big sharks. I’m stuck in this water analogy now. 
Well it’s evolution. Maybe they should evolve from… you’ve got your feet wet. If, maybe you should evolve. Evolution. You could be like a fish out of water. And you could actually have 
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your little profile at the bottom, so you could actually heads up display a HUD, so you could monitor the shelf. And in the real world, I reckon Atlantis maybe. Atlantis scheme. Where Atlantis or er Jules Verne voyage to the bottom of the sea. You do feel like you’re drowning in education and you do need to come up for air. All these clichés.  
So this could be more of a more like the public side. Thinking outside the school. 
Oh good one, Fiona. 
David: You finished yet? 
No I’ve got another ten minutes.  
Okay, now I’ll go back to my pattern. Public side. But private. Cause I think pictures of people, of students is a bit daggy. The heads. You know people can trick them up and use Photoshop so you may as well have fish. Um. Anonymity, it’s good for education. Avatars, fish avatars.  
I don’t think anything else would work, anyway, if it’s online. Well you could tell if you’re commenting a lot. In fact it’s a really good way around education, if you’ve got an online system where people are writing all the time, you’re forcing them to talk, because in the classroom they don’t talk much. You can’t get. Can’t get them to. 
David: Especially people who only want to talk about one thing. Like a lot more liberating. 
There’s a bonus I didn’t think about. 
So I think you can use animation for teaching strategies, you could use this type of discovery, experiential learning, but it would be very expensive to set it up. 
It would be really good if you could change your schemas to suit your background. They could be birds. You could just press a button and have avian, avian an avian scene where those bird who fly higher and stronger and those birds who are weaker, which is not necessarily true biologically. Not that it is even for fish, really. So one of the problems of an interface design of being more, being polarized by them. I mean you get the ones that are really love it and the ones that think it’s stupid. Is that why our classrooms are so bare so we that don’t actually give them any kind of feel so that they can’t judge us by the atmosphere that we create.  
So, what did I come out… I came out with Facebook, Orpheus, well forget about the Orpheus, although the background can be Orpheus. Humorous, humorous, what’s a humorous colour. Green, because we always look back under a green light. Transparent, trust.  
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Well reading the pattern, the way they are designed many forums do not enhance student learning. Or at worst, they waste time. Okay, what does waste time mean or whatever? Hampering students’ efforts to collaborate online. Wow. There’s only one way to do it is test it out; I guess that’s the only way to do it and see if the students actually like it.  
I think you’ve gotta put people in a position where they feel safe and not threatened by education. That’s the tricky bit. So one of the things you have to engender is trust and faith that you can help them out. Really they need to once they get, once they feel confident, then they need to help each other. So that’s why you could have individual schools of fish, you know, people make friends, where particular, particular batches, or a particular scale. So you could have depending on who’s friend of whose… if you need loyalty, it’s something more, it needs to be life. That’s something that I think avatars are good for.  
Um.  
5640 I’m not sure if this is what you’re after.  
G’day. (staples) 
I’m good, within 3 minutes that’s pretty good. How did it get? 
It got better, it got better. But I don’t know I don’t really know what um. One parts interesting where you end up where you didn’t start. Ending up somewhere where you weren’t. Sometimes it’s quite interesting sometimes when you focus on something, I mean I feel a lot of pressure, and you feel a bit, I feel a bit on the spot, then if you just go with it, it’s a bit like counselling. And after a while you get over it. 
Get over it, get through it. I’m going to stop the tape now.  
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Transcription T3.  

Transcription 3: Designer J Experienced Designer Standard 

Pattern “Think Aloud”  

Talk aloud on the 11th November 2009 
(reads) 
So I’ll start by making a banner where the title is going to be. So.  
So I’ll start by making a square, a rectangle. 
Inside the rectangle umm, the rectangle’s going to have the name of the forum. In this case e-learning. So.  
So I’m creating the graphics for the for the for the banner.  
Putting a book.  
There’s the title should be on the centre of the banner. The title. So more graphics.  
More graphics. 
Okay.  
(draws) 
So um below below the banner I’m going to create like a search function. So there’ll be another rectangle and inside there’s going to be a search button. So if you wanna search for a specific topic. Create a rectangle. Type in what you want to search for.  
On top of the banner there should be like a link where you can register your name or your account or you can log in. So we’ll create a line on top, and that’s going to have like a button. For sign up.  
So I’ll create another rectangle that’s going to have all of the information. All the forum information.  
First there’ll be another box on the left where you actually see your messages, your private messages if you have some. So I’ll create that box. 
So.  
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So in the box on the right, the user can actually click on the topics they are interested in if they don’t want to search. The topics will appear there.  
So um. Topics. And sub-topics.  
What am I going to do?  
 (re reads pattern document) 
Any questions?  
Any questions? I don’t know what else a forum has. 
Have you ever been on a forum?  
Yes, that’s why I’m trying to think of something. 
Maybe go back to the document and have another read of it? 
I’ve read it like, em. (Laughs) All of the information you can actually put in it. You don’t need a lot of, a lot of for a forum.  
But you could be thinking a bit more broader than just a forum. Are there other communication tools for e-learning? 
Video or something.  
Could be. Whatever you come up with. Could be video. Could be other things. Doesn’t have to be a forum, doesn’t have to be asynchronous. It can be broader. It can include other things.  
Okay. 
I’ll work with that.  
Okay. 
So I’ll create some other graphics. So I’ll create another rectangle that’s going to have multimedia information. The forum, so you can search for if you need some help with something. But below it’s going to have all the multimedia if you wanna see some videos that some users have posted, to actually teach something or some interactive media so you can actually look it up there. 
So.  
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So this one will have another search function. If you want to search for video or flash animations.  You can have it. 
So. 
Another rectangle below. We’ll have a list of all the multimedia available, so you can divide it into sections. So er. It can be flash. Director, some other media. Or just plain tutorials with sound. 
So I’ll have a list of media, multimedia below.  
(reads pattern again) 
So in your account information settings, it will be fun if you could actually change the theme of the forum. Like different graphics. To the… 
So in the forum there have to be something that shows how many people are watching that specific topic. And how many responses there are so the user knows if it’s a popular topic, or ah I don’t know. 
There should be a scroll bar on each of these boxes. So I’ll create a scroll bar so it can actually go up and down. 
There should be a section you know of FAQs of how to use the forum, or help. (draws)  
I just don’t know what else to… 
There should be an icon where you can actually start a new topic. You click there and you can actually create a new topic. 
I don’t know what else to put there. 
That’s it. (reads pattern again)  
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Transcription T4.  

Transcription 4: Designer J Experienced Designer Design for 

Pedagogy Pattern “Think Aloud”  

Talk aloud on the 25th November 2009 
So I’m going to start by drawing a rectangle which is going to be the header of the page, it’s going to have the title of the forum. A rectangle. (draws) Now below this rectangle this er I’m going to put the menu. It’s going to be a menu bar and it’s going to have all the information like a search, FAQs, login so I’m going to put another rectangle. (draws) 
So this rectangle’s going to be divided and it’s going to have an image divisions, different words, for example FAQs, or the login or preferences. So I’m going to put that. The first one is going to be login. (draws) 
And I’ll have a search going to do another rectangle, search…  
Uh. There’s going to be a main page so there’s going to be a link for the actual, to go to the actual forum. The main page is going to have like a news and different information, so this one’s going to have the forum, profile. Profile and signin. The main page it’s going to be divided into three different sections, so I’ll just er. Write this. In a different rectangle. (draws) 
The rectangle in the middle is going to have all the information about the news, what’s going on in the forums, it’s going to have some announcements. The rectangle on the right is going to have the most viewed topics in the forum. The most active discussions. (draws) 
This one is going to be, news. 
This one active discussions. This will be…  
The news and announcements, the rectangle in the middle is going to be divided into different sections depending on the bits of news about flash or about designing, so it’s going to be a different rectangle for each section. I’m going to create a different rectangle to show a different section (draws). 
So this one’s for example er… (draws) discussions. This one, for example the first one is going to show news about designing, this one about animation. So it will show news about what’s new in animation and design depending on each different section it will show different rectangles. On the left is going to be all your information so um, so it’s going to have your username. It will show if you have new messages private messages or um if you have 
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whatever. Messages… your preferences. Each forum can actually have a different scheme, you can change that. How many messages to show on each page, change your preferences? Messages, preferences. It’s going to have a chat button, so um below this rectangle, left rectangle is going to show how many users are online. So it will show how many users are online. (draws) So in this chat you can actually talk to the users that are online at the moment and actually ask them questions. Um. (draws) 
So in the news section in the rectangle, you can actually - the news is part of the forum you can actually discuss that topic if you want. What you think about that news like it or not so it’s going to have a button to discuss… so it will have a link at the bottom at the left you can actually click there and take you to the forum for that specific topic. 
And er right below the rectangle with the discussions it’s going to have another one that have actual links to other pages that can actually help you design or stuff. Pages that have tutorials, it’s going to have it’s going to create a new rectangle that have links and call it… it’s going to have help links.  
And your in you’re the left rectangle that has all the information about you, your username and stuff you can upload images I’m going to create like a portfolio if you want. You can have like a, a like an online portfolio if you like you can upload the pictures that you’ve done so other people can actually see it. So it’s going to be a portfolio. 
That’s the news, the main page.  
Okay so the, this page is going to be the actual forum. So it’s going to have the same er the same pattern but the difference it’s going to say forum on the title, it’s going to have similar, the same uh, menu bar.  
Hello, we’re halfway through, any questions. 
Er, not really, I’m trying to actually think about it. 
Okay so I’ll leave you to it then so there’s no questions.  
No, not at the moment, son. So going to create the same menu, like er. So if you’re signed it it’s going to show your user name it’s going to show the er user names that have a similar rectangle that’s going to have your information on the left.  
So this one instead of having three different sections is going to have just two. So I’m going  to recreate a rectangle that’s actually going to show all the forum. It’s going to make a… 
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(draws) 
This one’s going to be a forum.  
So um. So the forum’s going to be divided by different sections. For example er a design section, ah the first one’s going to be the announcements. So this section’s going to have all of the news of the first page on the forum page you can actually reply to or discuss the news that are on the main page. This section of the announcements is going to have those topics. This one is going to be announcements. Design, animation… 
And it’s going to show how many topics there are. How many replies? And the date it was modified or the date the last message was, the last reply was there. It’s going to show … 
So er. The other one’s going to be the same topic on the forum. It’s going to have all the different information the topics to talk about animation and stuff. For example, topic that can be each section can be like 2d animation 3d animation. Modelling, and something like that. So, and all this you can actually. So I’m going to create a third topic for example that’s going to have the topic of design. (draws) 
So talk about xxxx Photoshop, illustrator, vector images, all the sort of topics there is that show how many replies there is. How many discussions are in each of those topics the forums going to be down, er. This button, it can go back to the main page. 
41 30 Doing the profile… uh. Another one. Ah (draws) same header. And it’s same menu. So the main page. Profile. So you want a profile. The profile’s going to have information and it’s going to show if you have uploaded some images so in er. So it’s going to show how many er replies have you actually made and how many messages have you sent to anybody.  It’s going to show it’s going to show all the images like I said uploaded and the date you signed in the day you actually registered, so all of that information. It’s going to show er. Top rectangle. It’s going to show er information. User… it’s going to show er. Er username. (draws) The date you register, it’s going to show how many messages and how many replies so you can actually, so if you want to search for one of your replies you can actually search there. It’s going to show your er your inbox. 
It’s going to show er… the last er it’s going to show the last er I don’t know what the hell. It’s going to show your last signin so it’s going to show the  time you signed in before that one the actual one at the moment and it’s going to show and er this er it’s going to have er another…(draws) another rectangle at the bottom where you can have uploaded images so 
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it’s going to be like your online portfolio. So it’s going to have er. Images so other users can actually see.  
So if they actually see a reply that they like, they actually see in your work that you know something about design they’re going to believe you and they’re going to take you a little more seriously and hang around probably. So ah yeah. Those are going to show pictures and if they’re empty it’s going to show a grey box.  
And um from this one you can go back to the main page, forum, profile. And um.  
(reads pattern) 
This one. Threads on each topic.  
So um. I don’t know if you go to the chat, eh chat menu. It’s going to. There’s a section you can actually talk online to other users that are online. So er. It’s going to have, it’s going to be divided into two sections, the first section is the main screen that is going to show all the messages. The whole thing is going to be divided into three.  It’s going to have a rectangle at the bottom of the left rectangle, where you can actually type your message so you actually type something and press send. So put a send… and it will show on the main page. And on the right it’s going to show the users that are on. So show the user there. Click on one. If you wanna you can click on one of them and when you send the message it will appear there on the screen and if they’re online in the profile section on the left rectangle on the main page it’s going to show a number.  You’re in the chat so you can actually send one message to that person. You can show one message to that person, it’s going to show that he has one new message. So he can click on the chat button and go to the chat section and see the message or the whole conversation. It’s up to them if they want to reply or not. That’s kinda it so… (writes) 
And er users can actually go to your profile, if they click on your name they actually can go to your profile. They can’t see your inbox and the messages you have sent, but they can see the replies and which topics in which you have actually written something. I think that’s it. 
We’re done, how was that? 
I dunno.   
 (laugh) 
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Transcription T5.  

Transcription 5: Designer D Novice Designer Standard Pattern 

“Think Aloud” 

Talk aloud 2nd October 2009 
 (reads) 
Front second page, there’s the key pictures that are mentioned of what can be seen. Of messages from the moderator, of the announcements and send messages from the students, so I thought one way of having announcements easily visible any time that they come up would just be to have a single bar at the top. And that single bar would just remain empty until there was an announcement, and then a little icon would appear say with a light bulb and that would… 
So you would click on the light bulb and that would just roll out and show the message that was be the announcement by the administrator. And you would just click it again and it would scroll back up.  
And that way it wouldn’t take up much space, but it would be a visual indicator at any given time you were on the website so that they would know that there is an announcement that they haven’t seen yet. And could possibly have a history and it would be greyed out once it had been clicked on. So that you would know that a lit light bulb indicates a new message that was incoming and an unlit light bulb would indicate a message that has been read.  
Um there’s also what the student is able to see at different times. So they can see multiple forums or multiple topics for discussion in the forum, then breaking down the multiple threads within the threads within the topic and then breaking that down to the multiple messages within the thread. 
So the announcements are up the top. I thought there could be on the left side a similar sort of system (draws) of maybe a quarter of the page across you could have like a filing system where you’ve got the index tabs going down to mark off the different forums.  
(draws) 
And so you would have the index tab, which would slide out to show the discussions for that forum. So I’ll just draw that up. 
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And again these would come out as index cards as well so you’d click an indexing tab to get the furthest one out to get to the discussions that are within that. (draws)  
And they’d need to have their - hopefully they’d be represented with a different type of tag so that instead of so that it would be visually represented as a different type of tab that they’re going to open so that if they open any of those discussion tabs it would filter onto the screen what the message area would be the individual messages from that thread. So that the movement would sort of have options just above the tab that scroll out progressively. They could have a little receipt button just above it. To visually remove the clutter so it can get put back to just the forum listing and all that.  
And standard scroll bars on the right so they can navigate between the messages. I think sorts out page two. Moving onto page three.  
(reads) 
Okay going page, read it before which pages are public and private and going on for saying, having the different levels of forum topic discussion message and a home page as all different levels. I had read that the home page login could or should be separate but in the forums I was of the belief of having them technically as different pages, because of how it would be coded, so that you could link from any one of them and see your linking through to the page as it opens up. So it would open up within the same screen space, not over the top of it, but within it, so you could see the navigation. You’re not going from one page and then it opens a whole new page. But having it as a visual filing system where you can see what you’re doing. You would have different levels of files. But then having them open up within a designated area that you can plane above and you can more to see things. I think that would have the same navigation effect. I think people will be able to keep track of where they are. And be able to then navigate to other places easier.  
And having the message system similar to up the top with the announcements. Um because the mention of having mess… ah thread updates to have that represented so that they can understand it. It would be good to have little reminders on the tabs that open up if there’s something within that to read that’s new. 
Hello, any questions? 
Is it okay to disagree with it? 
Certainly. Just mention it, it’s all good. Anything else? 
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Um no, it’s fine. 
Okay. 
I think having it a visual navigation, as well as it being text, but also having the visual component to it of the filing system allows text to be put on that so that you can see what’s going on and you can see where a change is and if you closed a level of, um. Say if you minimized one of the levels of the filing system, then you’re only seeing a higher level that there’s a new. Say you’re looking at the topic section and there’s a new message in one of the threads within that topic, then it would tell you which discussion it’s in. So you can open it up to see the discussions and there would be a note in the discussion that has the new message. 
And so you could then open up that discussion to see the messages and it would take you to that message. Hard to explain how I think that works. 
(draws) 
And to be able to view a message at its full screen or whatever could just have a maximize button next to in the message line. 
There’s mentions of encouraging discussion and feedback. Feedback seems to be one of the things from the tutor but as well as students. A simple reply button if it’s a very active forum would be used a lot and it would be covered but if a message doesn’t have any reply then to achieve one of the objectives of “ensure each message has a reply” a simple reply button doesn’t really inspire someone to reply unless they have a response that they want to formulate. And so a button of what are your thoughts, or a similar wording of an elaborated question that’s generic that will get people to ask questions or give their thoughts would probably be more appropriate for a first reply. 
Also the generation of discussion and questions could more easily be inspired if there’s a question section and that would A there’s the forums listing on the left where it can go down to ten forums listed. That doesn’t necessarily take up much space vertically in that column. So that could be … 
It could go down to the tenth spot, for forums that you could be in and then it could go to questions that are being asked. And it could be a feed that constantly updates whenever there’s a new question asked related to the forum that you’re interested in. Because the forum is related to the specific subject that you are looking at. It would be questions that relate to things that you could be looking at in a broader sense than just the discussion you’re looking or the particular thread. And in a class of 30 is on at ad hoc times it could increase the 
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likelihood of having a new question come up, both a question that someone asks. And I think anonymity in that could be a good thing, so it could just be the questions themselves. 
And down the bottom of that you could just have a text box to write in and a submit button so you could ask questions as well. And that having the questions there would inspire answers to them, and that would inspire people to start new threads as well. Because they could ask the question in both spots, they could ask the question and then that could be a thread that they start to receive an answer on it or it could be set up by the moderator on another topic that’s purely a discussion of questions, or they could find their way to a related topic. 
Um just putting the second point of the teaching strategies, of don’t dominate discussions, support student to student interactions. I think being able to see who’s online at any given time, so that there at the top of the screen you would have the login and logout… and a little maybe a stick figure next to that that turns red or green for any particular logged in or logged out.  
And further along there could be the other users that are logged in. They could appear as other stick figures that are logged in and a grey stick figure would be a guest.  
And so you can see all or maybe just a selection of the other users that are logged in. And by seeing the other users that are logged in and they can show you in the folders an indication who or how many people are in that discussion. So that you can join whatever discussion that they are in and ask questions or whatever possibly inspired by seeing that there’s another person there and that there is more of a live discussion that can happen. 
Um. I guess from my own experience I’ve noted that when there’s a very large forum, and lots of topics and threads and there’s hundreds of users they tend to congregate in certain spots, and people don’t tend to stick around for very long if they’re the only person in that thread. And yet there’s high activity in a nearby thread.  
Um having the again with the visual folder system, having the 0-10 forums that you need, if that’s on the far left it wouldn’t take up too much space, allowing questions an extra line. Then next scroll you’d have the topics. And if it’s expected to have 3-10 of then, even having an average of seven, again that wouldn’t take up too much space vertically. 
And to have a 1000 threads in the next section along with that. That could take up a fair bit. Um. Wouldn’t have to go horizontally across, too much, and so it could possibly have a second input, ah. It could match the height vertically of the representation of the topics so the threads of topics could be the same vertical height.  
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And if there’s too many threads to fit into one column, it could go into a few other columns, maybe two or three columns.  
And with a limit of a thousand it would be probably easiest, I was thinking of a scroll bar to scroll up or down. Which could be limited if you have a forum set up, so possibly a horizontal scroll so that you could scroll through the columns. To the next part. 
(draws) 
Yeah, we’re done. All finished. 
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Transcription T6.  

Transcription 6: Designer D Novice Designer Design for 

Pedagogy Pattern “Think Aloud” 

Talk aloud 19th October 2009 
 (reads) 
Front second page, there’s the key pictures that are mentioned of what can be seen. Of messages from the moderator, of the announcements and send messages from the students, so I thought one way of having announcements easily visible any time that they come up would just be to have a single bar at the top. And that single bar would just remain empty until there was an announcement, and then a little icon would appear say with a light bulb and that would… 
So you would click on the light bulb and that would just roll out and show the message that was be the announcement by the administrator. And you would just click it again and it would scroll back up.  
And that way it wouldn’t take up much space, but it would be a visual indicator at any given time you were on the website so that they would know that there is an announcement that they haven’t seen yet. And could possibly have a history and it would be greyed out once it had been clicked on. So that you would know that a lit light bulb indicates a new message that was incoming and an unlit light bulb would indicate a message that has been read.  
Um there’s also what the student is able to see at different times. So they can see multiple forums or multiple topics for discussion in the forum, then breaking down the multiple threads within the threads within the topic and then breaking that down to the multiple messages within the thread. 
So the announcements are up the top. I thought there could be on the left side a similar sort of system (draws) of maybe a quarter of the page across you could have like a filing system where you’ve got the index tabs going down to mark off the different forums.  
(draws) 
And so you would have the index tab, which would slide out to show the discussions for that forum. So I’ll just draw that up. 
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And again these would come out as index cards as well so you’d click an indexing tab to get the furthest one out to get to the discussions that are within that. (draws)  
And they’d need to have their - hopefully they’d be represented with a different type of tag so that instead of so that it would be visually represented as a different type of tab that they’re going to open so that if they open any of those discussion tabs it would filter onto the screen what the message area would be the individual messages from that thread. So that the movement would sort of have options just above the tab that scroll out progressively. They could have a little receipt button just above it. To visually remove the clutter so it can get put back to just the forum listing and all that.  
And standard scroll bars on the right so they can navigate between the messages. I think sorts out page two. Moving onto page three.  
(reads) 
Okay going page, read it before which pages are public and private and going on for saying, having the different levels of forum topic discussion message and a home page as all different levels. I had read that the home page login could or should be separate but in the forums I was of the belief of having them technically as different pages, because of how it would be coded, so that you could link from any one of them and see your linking through to the page as it opens up. So it would open up within the same screen space, not over the top of it, but within it, so you could see the navigation. You’re not going from one page and then it opens a whole new page. But having it as a visual filing system where you can see what you’re doing. You would have different levels of files. But then having them open up within a designated area that you can plane above and you can more to see things. I think that would have the same navigation effect. I think people will be able to keep track of where they are. And be able to then navigate to other places easier.  
And having the message system similar to up the top with the announcements. Um because the mention of having mess… ah thread updates to have that represented so that they can understand it. It would be good to have little reminders on the tabs that open up if there’s something within that to read that’s new. 
Hello, any questions? 
Is it okay to disagree with it? 
Certainly. Just mention it, it’s all good. Anything else? 
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Um no, it’s fine. 
Okay. 
I think having it a visual navigation, as well as it being text, but also having the visual component to it of the filing system allows text to be put on that so that you can see what’s going on and you can see where a change is and if you closed a level of, um. Say if you minimized one of the levels of the filing system, then you’re only seeing a higher level that there’s a new. Say you’re looking at the topic section and there’s a new message in one of the threads within that topic, then it would tell you which discussion it’s in. So you can open it up to see the discussions and there would be a note in the discussion that has the new message. 
And so you could then open up that discussion to see the messages and it would take you to that message. Hard to explain how I think that works. 
(draws) 
And to be able to view a message at its full screen or whatever could just have a maximize button next to in the message line. 
There’s mentions of encouraging discussion and feedback. Feedback seems to be one of the things from the tutor but as well as students. A simple reply button if it’s a very active forum would be used a lot and it would be covered but if a message doesn’t have any reply then to achieve one of the objectives of “ensure each message has a reply” a simple reply button doesn’t really inspire someone to reply unless they have a response that they want to formulate. And so a button of what are your thoughts, or a similar wording of an elaborated question that’s generic that will get people to ask questions or give their thoughts would probably be more appropriate for a first reply. 
Also the generation of discussion and questions could more easily be inspired if there’s a question section and that would A there’s the forums listing on the left where it can go down to ten forums listed. That doesn’t necessarily take up much space vertically in that column. So that could be … 
It could go down to the tenth spot, for forums that you could be in and then it could go to questions that are being asked. And it could be a feed that constantly updates whenever there’s a new question asked related to the forum that you’re interested in. Because the forum is related to the specific subject that you are looking at. It would be questions that relate to things that you could be looking at in a broader sense than just the discussion you’re looking or the particular thread. And in a class of 30 is on at ad hoc times it could increase the 
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likelihood of having a new question come up, both a question that someone asks. And I think anonymity in that could be a good thing, so it could just be the questions themselves. 
And down the bottom of that you could just have a text box to write in and a submit button so you could ask questions as well. And that having the questions there would inspire answers to them, and that would inspire people to start new threads as well. Because they could ask the question in both spots, they could ask the question and then that could be a thread that they start to receive an answer on it or it could be set up by the moderator on another topic that’s purely a discussion of questions, or they could find their way to a related topic. 
Just putting the second point of the teaching strategies, of don’t dominate discussions, support student to student interactions. I think being able to see who’s online at any given time, so that there at the top of the screen you would have the login and logout… and a little maybe a stick figure next to that that turns red or green for any particular logged in or logged out.  
And further along there could be the other users that are logged in. They could appear as other stick figures that are logged in and a grey stick figure would be a guest.  
And so you can see all or maybe just a selection of the other users that are logged in. And by seeing the other users that are logged in and they can show you in the folders an indication who or how many people are in that discussion. So that you can join whatever discussion that they are in and ask questions or whatever possibly inspired by seeing that there’s another person there and that there is more of a live discussion that can happen. 
Um. I guess from my own experience I’ve noted that when there’s a very large forum, and lots of topics and threads and there’s hundreds of users they tend to congregate in certain spots, and people don’t tend to stick around for very long if they’re the only person in that thread. And yet there’s high activity in a nearby thread.  
Um having the again with the visual folder system, having the 0-10 forums that you need, if that’s on the far left it wouldn’t take up too much space, allowing questions an extra line. Then next scroll you’d have the topics. And if it’s expected to have 3-10 of then, even having an average of seven, again that wouldn’t take up too much space vertically. 
And to have a 1000 threads in the next section along with that. That could take up a fair bit. Um. Wouldn’t have to go horizontally across, too much, and so it could possibly have a second input, ah. It could match the height vertically of the representation of the topics so the threads of topics could be the same vertical height.  
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And if there’s too many threads to fit into one column, it could go into a few other columns, maybe two or three columns.  
And with a limit of a thousand it would be probably easiest, I was thinking of a scroll bar to scroll up or down. Which could be limited if you have a forum set up, so possibly a horizontal scroll so that you could scroll through the columns. To the next part. 
(draws) 
Yeah, we’re done. All finished. 
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