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ABSTRACT

This paper presents a conceptual framework for designing blended learning environments that takes into account the insights from literature on distance learning, online learning, and classroom teaching. We attempt to integrate these perspectives into a principled approach to the design of blended learning environments that focuses on learning needs in relation to the affordances of technology. We illustrate the utility of the framework through an example of one blended learning initiative currently underway at a Canadian research university.
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1
 Introduction

Blended learning has been portrayed in recent literature as a possible solution to the constraints imposed by campus-based classrooms in the form of face-to-face experiences and the limitations of online learning that focus on distributed experiences [1]. [2],  [3],  [4], [5] In this paper, we argue that the potential for blended learning extends beyond considerations of how to mix these experiences and the technologies that support them, and should be viewed as an opportunity for a re-alignment of the tools and activities available to the community of scholars in the university organization. In blending learning we are driven by the goal to use all the available tools to their best advantage to meet the agreed goals of our community of practice. The mission of blended learning is therefore not to transcend the campus-based classroom or to address the limitations of online learning; but to take a principled approach to designing environments that recognizes clearly the current roles, contributions, and needs of learners and teachers. The motivation to realign these factors is not simply to balance the combination of technology and face-to-face experience that it will bring about, but because it will best support what we want to do in universities. The aspirations of those such as Boyer and Bowden and Marton for the integrated future of research and learning, for the enhanced role of university teachers, and for learning to extend beyond the campus – are themselves instances of blending [6], [7]. These blended goals will determine our blended methods as much as the simple goals associated with regular course offerings. If for example a Chemistry professor wants to invite an industry ecology watchdog representative to answer questions posed by her class – she might have a better chance if she allows that mentor to use the communication technology of his choice. This illustration provides a glimpse of how we might cross the boundaries of practice by blending the methods of communication and thereby re-align tools and activities to meet the goal of improving learning. 

This kind of orientation results in a very complex set of decisions for designers of blended environments who must carry out a series of analyses that includes articulating the needs of particular students in relation to particular content, the affordances of technologies to support learning, and the larger contextual environment. Although this design process is not particular to blended learning, we contend that there are few conceptual frameworks that guide the process. We propose a blended learning framework that imbeds five main design activities;  (a) identifying learning and teaching principles, (b) describing organizational contexts  (c) describing discipline-specific factors, (d) selecting and situating appropriate learning technologies, and (c) articulating the complementary interaction between classroom and online learning activities. This paper will focus on the overall framework and will not attempt to provide a detailed account of each of the specific activities. Further articulation of the particular design activities will be presented in the extended version of this paper.



2.1
Lessons From Online And Distance Learning
The research literature on online and distance learning on the advantages of learning technologies for overcoming the limitations of classroom-based learning environments provides important consideration for creating optimal blended environments [8], [9]. Designs for distance education, whether for post-secondary, workplace or K-12 learners, commonly deal with the strengths and weaknesses of the face-to-face experience [10]. Perhaps contrary to expectations, distance learning universities regularly make use of face-to-face activities such as local tutorials run by academic tutors, regional summer residential schools and informal student study groups. In these institutions many of the course materials that were typically delivered as paper documents are being replaced with electronic documents and discussions that were once held in tutorial meetings now use on-line conferencing tools. However, the practices of the summer residential school and regional tutor system still persist. Such organizations that begin with a distance-learning mandate are in a different situation than most research universities. Our purpose here is to explore blended learning mostly from the vantage point of regular campus based higher education.

In institutions that do not have a primary mandate to deliver distance education, the main focus for on-line learning has been to convert existing lecture-based courses to online courses. Many of the challenges for on-line learning are operational management issues such as timing activities, assessing contributions, providing material to fair objectives and so forth. Therefore to solve these problems would be to solve problems that did not necessarily exist before the use of on-line learning. The goal of blended learning has to be to use the combination of technologies and practices that works best; the return from the technologies is inseparable from the context in which they are used. The design of blended learning environments needs to focus on creating learning opportunities that take advantage of the affordances of the environments in which research universities exist as a community. These environments are not limited solely to either classroom or online environments in a strict sense, and we do not want to promote a simplistic division between what is possible face-to-face and what is possible online. Consider the virtual nature of most collegial relationships.  It is common for faculty within a department to be more connected to a particular virtual research community than to their co-present departmental colleagues. This virtual research community should be considered as a part of the blended learning opportunities not only for graduate students but also for undergraduates. 

Faculty responses to technology are essentially about the changes to their practice. Faculty can expect technology to add to certain parts of their teaching, it might also change the way they are able to work together – affecting collegial relationships, and will certainly affect workload in various ways. Hiltz reports on the perspectives of faculty regarding their experiences in teaching online courses [11]. One who teaches an early course in Sociology cited the following factors that challenged the successful use of technology: the introductory course had to cover many different topics, the student group (first year) lacked self-discipline and good reading and writing skills, and the technical infrastructure of the university was insufficient to support large numbers of students using network technology. 

These are fairly serious problems. For the technology to stand a chance of success the courses have to be designed to stimulate their audiences and to be relevant to the experiences that students bring to the environment balanced with the needs of faculty to be able to meet the changes in the nature of their practice. One of the major challenges in incorporating discursive technologies in teaching is the potential increase in workload for the faculty. Moskal and Dzuiban report that faculty spent considerably more time delivering online courses; most indicated that their web course took more or much more weekly time than a corresponding traditional course [12]. However, even with an increased workload, faculty also reported they were satisfied or very satisfied with their web-based courses and that they would teach another web-based course. The authors’ own experiences teaching large undergraduate online courses at Simon Fraser University supports these findings for faculty who are new to online teaching and mistakenly believe that they need to be available 24 hours a day to respond to conferences and email correspondence. Over time, faculty develop strategies such as online office hours and setting clear expectations for how communication will occur that help to place realistic boundaries within which students and faculty operate in online environments.  

Despite reports that email is used by more than half of all the courses in American universities it tends to be used for private communications between students and instructors and between students, but is rarely reported in the literature as a way of supporting learning [13]. The literature on the use of technology in higher education focuses on asynchronous conferencing [14], [15]. [18]. Online asynchronous text-based conferences are designed to allow participants to engage in an extended discourse typically involving the reading of a short article, then reflecting on the contribution, reading peer responses to the piece, reading instructor responses to the contribution, reflecting on the responses and creating responses to the piece. The time available to students to consult external reading material is useful and may allow for more lively and constructive discussion than otherwise possible. Hiltz expresses the view that online assignments and discussions are valuable supplements in courses, providing the ability to stimulate creative and in-depth exploration of major themes, and introducing novelty and excitement to the course [11]. Greater time for reflection in asynchronous environments is also often cited [15], [17]. Naidu and Oliver describe a study of nursing practitioners in which computer-mediated communication played a central role in supporting the development of reflection, connecting theory and practice, identifying and defining problems, and adopting a structured and systematic approach to problem-solving [18]. However, asynchronous environments remove the immediacy of interaction that we expect in the live seminar environment. Therefore, the contributions cannot be rich in the spontaneous aspects of discourse or thinking on one’s feet that are (at least commonly held to be) important skills in the research university. 

While online environments are useful for structuring and organizing problem-solving processes they have thus far proved insufficient for the entire problem solving process. The lack of immediacy of an asynchronous environment appears to lead to prolonged decision-making, where peer collaborators attempt to build consensus around an issue or to create some kind of team product. The added time to make decisions is no doubt due to the added opportunity for reflective discussion – it would be useful to know whether this can result in better decisions – but some studies in cooperative work and mediated learning show participants will often go along with initial suggestions in order to expedite a process that seems to be drawn out by the use of the media [15]. 

We are not only concerned with efficiency here for its own sake. We are interested in how to match learning activities and technology affordances in a way that maximizes learning and minimizes the overhead associated with distribution between co-location and asynchronous activity. New software tools for voice-based synchronous communication over the Internet hold great promise in this area (e.g., Vclass, Centra, HorizonLive). However, research is needed around the value of these new tools for teaching and learning.  

Carrying out discourse online has typically been associated with a less formal style of communication, which has positive and negative implications.  On the positive side, a less formal communication style is appealing to students who may be intimidated to participate in any kind of discourse. In a classroom environment, many students never engage in discourse, preferring to listen to others. The depersonalizing of discourse in online conferences can help focus on quality of the ideas without prejudice [15]. However, students can be discouraged from initiating and engaging in a discussion in which their contributions are available publicly for comment by peers and instructors.  In an electronic environment there is considerable pressure to participate and often assessment is structured to include marks for participation. This combined with structures that require team efforts make it virtually impossible for a learner to only listen. 

While our purpose may be to break down some of the traditional patterns of interaction in order to encourage participation, a less formal style of communication can lead to difficulties. An informal opening style from an instructor is inviting to the learner to participate, but when the discourse requires comment and feedback on contributions, the instructor may need to engage in a more formal critiquing style [19]. In order to address these difficulties, the instructor needs to establish and negotiate the expectations regarding styles of communication that are appropriate for different parts of the course.  Face-to-face discussions may serve to establish the nature of the relationship between the instructor and the students and to negotiate the style of communication expected during asynchronous sessions. 

Discourse patterns can be described in levels that are related to different styles of communication, and are dependent on the pace and structure that an instructor sets or negotiates for a conference.  In on-line learning this can be done well, perhaps by an experienced facilitator, and very badly perhaps when organizational systems are developed to constrain discussion in an attempt to reduce the need for experienced facilitation. For example, setting word limits for conference submissions and grading based on procedural criteria can interfere with natural dialogue. 

While collaborative team-based discourse can be structured to provide an open-ended discussion for students – perhaps with peer review and summaries from instructors – this too can lead to difficulties of the ‘blind leading the blind’ and problematic student perceptions about the source of judgment and authoritative views. Researchers continue to investigate how learners can be supported to engage in an interactive collaborative discourse that leads to a convergence of shared meaning [20], [21]. And while there are healthy lessons to learn these lessons partly arise from the use of the computer conference and in many cases the difficulties could be more naturally dealt with in co-located classroom environments. 

The same factors that drive the need for the flexibility of time and place offered by asynchronous environments, such as work and family commitments can also work against sustained intellectual effort [19]. Learners find it difficult to schedule sufficient time to the activity. In a face-to-face environment students are required to attend class and be physically co-present. This doesn’t ensure they are prepared to learn, but at least they are committed to their class time. Timing and opportunity may also influence operational decisions that seem to flow directly from the technology. 

Online environments often limit time that learners may contribute to a conference in order to manage the process for large numbers of students and perhaps several courses. One common task is to synthesize or summarize a discussion. The aggregated combination of these timing constraints can lead to a complex web of operational rules that quickly replace any initial value intended for learning. By introducing more face-to-face time it possible to reduce the number of rules associated with on-line cooperative activity – leading to a more natural fluid experience for learners and instructors.  In order to effectively build shared goals, students need to meet with peers and their instructors. The learner’s expectation for regularity and purpose associated with preparing for these sessions provide the structure that supports sustained activity. It may be possible with the increased use of voice-based synchronous conferencing environments to replicate the benefits of face-to-face meetings. However, further research is needed to illuminate how and under what kinds of conditions such technology may support teaching and learning goals and principles.

This brief review of some of the relevant research issues on distance and online learning serves to remind us that while there is much to learn from what has been done in universities that have adopted learning technologies to support students who are not co-located, our goal in blended learning is not simply to overcome the limitations of on-line practice but to take a serious and principled approach to articulating the principles and context in which we design for learning in research universities. We also conclude that a new set of research questions needs to emerge to consider how the affordances of classroom experiences and online experiences may intersect to create optimal environments that are ‘blended’.

2.1
A Blended Learning Framework

The process of creating a blend from the requirements is represented in the centre of the diagram as Learning Activities. It is a complex process of determining priorities in relation to teaching and learning goals, the organizational context, and disciplinary factors. The output from this process is realized in the design of that take into account the ways in which both classroom and technology-based environments can meet the complex set of considerations. In particular, our framework seeks to help designers represent the distribution of online and face-to-face course activities, and to reflect and consider the complementary interaction between classroom and online learning activities. We expect that there will be many variations in both the requirements and designs for blended learning, depending on the priority for each situation. In some cases, discipline-based practices will be the predominant factor in the learning design.  In other cases, the highest priority for blended learning will be an institutional goal to reduce classroom space requirements. The framework is intended to encourage those involved in decisions about blended learning environments to provide clear statements about how these factors are realized in their designs.

We now present and describe how the framework helps to articulate the design factors for blended learning environments in Figure 1.
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Figure 1. Blended Learning Framework

Organisational Context

The University of Alberta runs a high enrolment junior undergraduate course called Philosophy 101 the Super section. Three professors and up to eleven graduate teaching assistants work together to engage a class of 250 students in dialogue around fundamental questions in ethics and political philosophy. A group teaching effort born of fiscal necessity has grown into a model of collaborative teaching, pedagogical reflection, and team spirit. For the past four years, three professors have joined with a varying group of graduate students to design and deliver a 3-credit course through a blended model. A chronic communications problem from earlier versions of the course were addressed by the development of a new course website to support the incorporation of active learning techniques such as web-based discussion, as well as serving as a central point for exchanging course information. The faculty also developed a course “text” containing all the required readings, together with synoptic introductions, study questions, a glossary, advice on reading and writing philosophy, and a help section for navigating the website.

Teaching and Learning Goals

The goals of the course redesign to a blended environment were based on the realization that traditional monological lecturing is inimical to team-teaching because it turns a single teacher into an expert authority while sidelining other members of the group.  Thus the team needed to design learning activities that required active participation by students learning in the larger group and small section sessions, as well as a way of sustaining discussions between the teaching team and the students. This course illustrates a number of teaching and learning goals, most importantly inquiry, where the faculty helps learners to formulate relevant and worthwhile questions, hypothesize solutions, and search and critically analyze information. The design also encourages engagement and active learning by providing an avenue for contemporary and relevant issues to be discussed in an academic context in which students engage as proto-philosophers.

Disciplinary Factors

The designers were concerned that many students arrive at university with a stereotype of philosophers as bearded men professing absolute truths to silently adoring acolytes. However, philosophy is an activity to be practiced, not a body of truths to be absorbed. This idea was a major driving force in the design of the blended environment as all learning activities allow the students to learn the ways in which philosophers engage in their discipline, at the same time as learning discourse skills and knowledge.

Learning Activities

Learning activities in both the face-to-face and online environments focus on dialogic skill building: how to engage another’s ideas, present and defend a thesis, and respond to opposing views. This type of learning is new for many undergraduates and requires a high level of support from the instructional staff. Thus, the activities are well defined and the process of interaction in both face-to-face and online environments is focused on supporting the process of engagement.

Face-to-Face Learning Activities
The first face-to-face class introduces a concrete, contemporary ethical dilemma through newspaper headlines or a video clip. Students are the asked how they would decide on the right course of action. For example, they used the topical case of conjoined twins, surgically separated against the wishes of their religious parents. One twin would die so that the stronger one might have a normal life. To reinforce the idea that the instructors are working together and discussing problems they may themselves have resolved, several times they stage a popular debate in which members of the teaching team take the role of a philosopher being studied and argue for his or her view of a topical issue, with challenges from the audience. Of particular interest is the way in which the face-to-face sessions are structured to encourage a set of interactions amongst the participants that does not allow students to become passive recipients. 

Online Learning Activities

Online components of the course include advance publication of skeleton versions of lecture notes on the website, which serve as advance organizers. The preceding lectures determine the subject matter of the weekly Friday small group seminar sections and the dialogue is sustained through threaded discussions. The threaded discussion in this course is intended to sustain discussions and encourage reflection on the ideas discussed in class. 

The priority for this blended learning environment is clearly to accomplish disciplinary goals and practices. The designers are attempting to create a supportive and authentic inquiry-based environment in which students are active participants in the practice of philosophical debate. The balance of face to face and online activities are heavily weighted to the face-to-face sessions in terms of the articulation of the particular activities in which students engage. However, the asynchronous component serves an important role that could be expanded as students and teachers become more comfortable with online teaching and learning. There are other kinds of adaptive and synchronous technologies that this environment did not take into account that future re-designs may now more clearly see as a result of articulation of the design within the framework.
3
 Conclusion

This paper has argued that the purpose of blended learning is to take a principled approach to designing environments that support the goals of research universities. We have defined blended learning as a complex process that involves identifying and analyzing principles of teaching and learning, organizational contexts, disciplinary practices and considering these in light of the technologies and methods that will support these factors in an optimal manner. The framework we have presented provides a vehicle for articulating these factors. This framework does not prescribe how to create a blended learning environment, nor would any prescriptive approach be appropriate given the complexities of variations in choices that blended learning by definition provides. Future research will further illuminate and detail the guidelines that influence the design choices available in blended learning environments.

While blended learning appears to be increasingly popular, most implementations are using a similar design, adding an asynchronous learning activity (usually an online conference), to supplement classroom instruction and a web-based set of lecture notes and reading lists. Rarely are adaptive media or productive media used to support learning.  One obvious explanation for this is that adaptive and productive media are complex to design and expensive to develop. Laurillard argues that universities are still bound by a ‘transmission model’ of teaching and learning and that the technologies traditionally employed support this model [22]. The blended approach seeks to change the balance of roles, of methods, and of technologies to support teaching and learning. In this way, blended learning design has the opportunity to transform the transmission model and create innovative best practices. Our research will need to identify ways that more adaptive media may be integrated into blended learning environments. However, one of the organizational factors that interfere with the integration of adaptive media is the lack of development resources, as it is unreasonable to expect faculty to develop sophisticated environments on their own. Laurillard’s proposed solution to this dilemma is to create general learning environment models from best practice applications that can be re-used for a variety of disciplines and purposes [22]. Future research will be needed to determine the feasibility and efficacy of this approach for campus-based universities..
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