Cues and Mechanisms for Improving the Social Nature of Online Learning 

Abstract: Online learning is becoming a pervasive part of higher education. However, while online learning plays a powerful role in broadening access within and beyond campus sites, there is a growing concern that it may diminish the social nature of teaching and learning by forcing instructors and learners to view courses through the narrow pedagogical lens afforded by contemporary software systems. This paper identifies and briefly explicates 3 cues of sociality: presence, co-presence and social navigation. Next the paper describes a framework and mechanism for infusing these cues into online learning through a context-aware activity notification system (CANS) being developed as an open source application for integration with course management systems.

Introduction

Online learning in its various forms plays an increasingly important role in how students learn, how faculties teach, and how higher education meets the needs of its constituents. Many positive reports of online learning success show its impact and potential, such as relative equivalence in test-result outcomes with face-to-face learning courses (Talent-Runnels, Thomas, Lan, Cooper, Ahem, Shaw & Xiaoming, 2006), broad implementation and rapid growth across higher education, and provision of access for many students who would otherwise have to forego higher education. However, concerns remain about the quality of the student experience in online courses (e.g., Yang & Cornelius, 2005; Berge, 2001; Bower, 2001 Hara & Kling, 2000) and the possible sense of isolation (Abrahamson, 1998; Bessar and Donahue, 1996; Brown, 1996; Rahm and Reed, 1998; Twigg, 1997; Rovai & Wighting, 2005).

Although students appreciate the flexibility and convenience offered by online learning, students do experience difficulties (Wegerif, 1998; Rossman, 1999), and in general are more satisfied with face-to-face courses (Johnson et al, 2000; Allen et al, 2002; Simonson, 1997; Schlosser & Anderson, 1994; Klesius, Homan, & Thompson, 1997; Truman, 1995; Kleiner, 2000; Twigg & Oblinger, 1996). Hara and Kling (2000) found that online students were frustrated by the communication and technical difficulties that impeded interaction. Arbaugh (2000) found that a lack of social interaction was a factor that depresses student satisfaction in online learning. Consequently, dissatisfaction with online learning can be seen in high rates of attrition of online students. Chyung (2001) found that online learners who dropped out perceived that their online learning environment was not engaging, had low levels of confidence while learning at a distance, and had low satisfaction levels for the instructional processes used in the online learning environment.

Need for Social Cues

The percent of institutes of higher education who identify online education as critical to their long-term strategy grew from 49% in 2003 to 58% in 2006. Overall online enrollment increased from 1.98 million in 2003 to 3.2 million in 2005 (Allen & Seaman, 2006). This growth rate is over ten times that projected by the National Center for Education Statistics for the general postsecondary student population. In addition to online courses, web-facilitated courses and blended courses (courses that meet face to face but have portions of content delivered online) are spreading across campuses. As an example, at the University of Missouri-Columbia (MU), thousands of courses – representing tens of thousands of student enrollments – use online course management tools each academic year. In the Fall 2005 semester, 83% of all MU students were enrolled in at least one course that included online learning through the use of a course management system. Clearly, innovations that improve the systems used for online learning in ways that address the needs of faculty and students for improved activity and interaction have great potential for broadly impacting higher education and improving teaching and learning on a large scale.

Today’s approach to online learning is encapsulated in course management systems (CMS) of which Blackboard, WebCT and Sakai represent popular applications. These CMS provide fairly effective ways for instructors to give and control access to information about a course (syllabus, assignments, grades) and about the subject matter (instructional resources). They also provide some facilities for direct interaction through discussion boards and chat rooms, and in various other ways try to support forms of interaction. These approaches help manage the course but are very limited in how they help teach the course or support learning. In many ways the CMS is a black veil between the instructor and students and among the students.  Faculty and students are limited in their knowledge about what is happening in the course to the “words” spoken. Students do not see other students working; nor for the most part do they see each other’s products. Instructors do not see students working and can only influence them with words. The incidental learning that happens through working together, the social learning that happens through observing others, and the motivation to keep learning that happens because of a sense a shared social experience in a traditional classroom are greatly constrained online. Instructors often impose artificial tasks such as requiring a number of postings to a discussion board to force some minimal level of engagement. Students quickly “learn” to only complete tasks that are directly related to course assessments and all too rarely become engaged in dialogue to enhance learning.

Learning in CMS does not provide attributes and cues that normally help motivate and tacitly shape face-to-face learning. Expert online instructors try to make up for these deficiencies with engaging tasks and emphasizing the social and collaborative nature of learning, but in general CMS are deficient in many of the cues that are important to motivation and for having activity help shape learning.

Social Cues

Social cues are the signs and symbols that represent social aspects of experience. In traditional classes students are present (presence), they are there with others (co-presence) and they benefit from observing what others do (social navigation). The social nature of online learning can be improved to the extent that we can support the cues to these attributes (presence, co-presence, and social navigation) of class experience that help students be engaged, feel capable of influencing others and the course of activity, and feel confident about what to do. In this section we will describe these key cues for sociality in online learning and the following section will present a framework and mechanism for infusing these cues into online learning.

Presence

Fundamental to all human activity is that individuals act in a social context and present themselves to others (and to themselves) in a way that tries to foster a good impression, maintains coherence, and fits with the context (Goffman, 1959). By presence we mean the person’s sense of self and how they are represented and understood in the online environment. Online environments have a variety of ways for people to present themselves, from using their real names on course discussion boards, to pseudonyms used in online chat sessions, to avatars in 3D worlds like Second Life. There is a great deal still to be learned about how online identities are formed and what they mean to participants, but we have reason to believe they are important. Wenger (2002) in articulating his social theory of learning makes the case for “learning as becoming” as a key part of all learning activity. By this he means that our identities are formed through negotiated experience and through practice we come to define ourselves. There may be an alienation or disorientation if our online presence does not match the way we want to be presented. Conversely the way the online environment allows us to project who we are shapes who we will be in that community. It may be as important how the system represents back to the member what they are like and how they are doing as its projection of identity out to others. Dourish (2001) describes another aspect of identity as being held accountable for one’s actions. In this context accountability means “observable and reportable” so that the action of one member is directly available to other members. When participants know their actions are associated with themselves they will act differently than when there is anonymity, translucence, or other disconnects between the actors’ identity and the actions. Thus, the extent to which and in what ways a system allows individuals to represent themselves and the ways that actions and actors are associated influence the sociality of the course and the social nature of online activity.

Co-Presence

Co-presence (sometimes referred to as social presence) was first identified in media studies as an attribute representing how effectively media (TV, etc.) convey the sense that mediated participants are really present (Short et al., 1976). Biocca et al. (2001), Heeter (1992), Lombard & Ditton (1997) and others advanced the use of social presence in networked virtual environments. Social presence as a construct emerged primarily within studies of synchronous systems to describe the sense of salience and immediacy of others afforded by various systems, but has also been appropriated by researchers of asynchronous systems. In learning environments students want a sense of immediacy with the instructor (Wiener & Mehrabian, 1968; Richardson & Swan, 2003) and closeness with fellow students (Laffey, Lin & Lin, 2006). Gunawardena & Zittle (1997) developed a social presence scale that embodied the construct of immediacy to measure the degree of social comfort and co-presence in asynchronous, text-based, computer-mediated communication.  They found that social presence as measured by their instrument was significant in explaining participant satisfaction with the online learning experience. In a related strand of research Rovai (2002) has articulated “sense of community” as a construct representing the cohesion, spirit, trust and interdependence that a group of learners has for their sense of connectedness as a group. Rovai has demonstrated a relationship between sense of community and persistence in asynchronous learning in higher education. Students, and people in general, are motivated by social activity. Baumeister and Leary (1995) describe a “need to belong” as a fundamental human motive. There is general agreement that humans have a fundamental need for belonging or affiliation (Maslow, 1962; McClelland, 1951; Smith & Mackie, 2000). From this standpoint the extent to which a system can help students have a sense of “being there” with others, the immediacy of teacher responses and a sense of community with other students motivates activity and increases satisfaction with online learning
Social Navigation

Social navigation refers to using what others are doing as a primary guide for one’s own actions. Much of what we know to do in a social context comes from learning about and observing the actions of others. For example if you see others carrying umbrellas we expect rain even if we have not heard a weather report. Traditionally online learning systems have not included tacit information about the actions of other students, so to a large extent students have been socially blind in determining their own actions. Research on social navigation has shown that people move in an information space based on where other people are, what they have done, or what they have looked at (Benford, et al., 1995; Bodker, 1991; Dourish & Bellotti, 1992; Gutwin & Greenberg, 1998). Dourish’s notion of “accountability”  (making actions observable and reportable) helps explain the power of social navigation because observations of the acts of others provides us with a means to understand and respond to those actions for mutually constructed sequences of action. Fitzpatrick et al. (2002) have taken similar notions of accountability in a social space (locale) as a foundation for designing collaborative systems. They note that the integration of functionality to produce, gather and redistribute information from everyday activities with facilities to make the information publicly available and easily accessible enables computer-mediated awareness to support the flow of interaction that happens easily when participants are co-located.

Using Cues in Online Learning

Harrison & Dourish (1996) characterize a new and social direction for designing information systems as “places” for social interaction as well as “spaces” for data collection. They argue for using the computer (1) as a medium to represent the explicit and tacit information to be shared in a social interaction, and (2) having forms of the medium that are appropriate and effective for the social practices of the “place.” Dourish argues that computation is a medium that communicates between social actors and that represents possibilities for action (participation in the world) (Dourish, 2001, Dourish, et al, 1996, Erickson, 1993, Neale, et al., 1998). Thus, the online learning system must be a medium for the cues of the social nature of online learning which links students to a teacher and students to one another.

Creating appropriate mediation of social interaction includes providing participants with cues of their own identity and participation in the course, cues that allow students to be aware of their co-members in the course, and cues that make them aware of what others are doing. However, designers must take care in the way that cues are provided and accessed because just as they can be used to facilitate sociality, there are ways of implementing these cues that would disable and impede pedagogical and social learning practices. For example, if there are no provisions for privacy, participants may be unwilling to share information or to take risks in trying new practices. Similarly, if every activity in the system creates an alert that interrupts user activity, then the system would be viewed as a noisy cacophony and soon abandoned. Designing representations appropriate for the educational place of the what, how and when of presence, co-presence and activity is critical to sociality in online learning. We next turn to a discussion of a framework and mechanisms for implementing and managing social cues in online learning.

Social Mechanism

Based on Strauss’s Theory of Action and Vygotsky’s Activity Theory, Fitzpatrick (1998) developed the Locales Framework to explain mutual activity in an online environment. Amelung (2005) extended the Locales Framework by developing a Framework for Notification that can be used to guide the development of more socially attuned, user-centered activity notification systems for online learning environments. This new framework identifies social context and notification customization as mechanisms for generating and delivering timely and relevant activity notifications both within the CMS and externally to desktop widgets (small applications that can always be visible on one’s desktop), email and other Internet-enabled applications.

Our implementation of the framework is a distributed, highly configurable notification system called the Context-aware Activity Notification System (CANS). CANS includes a modified CMS and an external CANS Server, which provides communication and database services for notification. CANS supports capturing activity information by establishing a vocabulary of tools and action events, maintaining a history of activity, making notifications available based on the context of use, and allowing users to configure their notification preferences. Using the framework’s principles of social context and notification customization, CANS can be used to infuse the presence, co-presence, and social navigation cues into online learning environments by reminding users about their own actions, alerting users to the actions of others and by providing notification information visually and historically to influence future actions.

In the current implementation of CANS the default setting notifies users about their own personal activity and the activity of others in a class or group. The self-notification is provided to help instructors and students develop a more accurate sense of their own presence in the CMS. Users not only see what they have accomplished and what others are doing, but they are able to compare their actions with the actions of others to develop a greater sense of presence and co-presence. Through the use of these notifications, users can monitor the activity that occurs on and around the artifacts they have submitted and then gauge their role and presence in the class with the relevant activity notifications.

Figure 1 is an example of a standard CANS email notification that an instructor or student would receive once a day. It is a report of the activity that occurred during the previous day. In this example, John Smith is the instructor of a fictional “History of the Internet” course. Robert Jones and Susie Que are two students in that course. From the instructor’s perspective this email notification is a tool for tracking student’s activity in the class. The instructor, without ever logging into the actual CMS, can determine who has posted discussion and chat messages or viewed course resources. A student who receives this notification digest can quickly scan the email for activity they overlooked and also evaluate their level of activity compared to the other students.

[image: image1.png]‘CANS notification digest for Thursday, December 7, 2006

History of the Intemet
hitps://sakai.university.edu/portalsite/history_of_internet

Discus
John Srmith posted "When was the Intemet invented?* 18:18:03
Robert Jones posted "What is Intemet 2.07" 15:50:10

Robert Jones posted *Re: When was the Intemet invented?" 15:47:52
Susie Que posted "Re: When was the Intemet invented?” 16:42:35
Susie Que posted "Re: What is Intemet 2.07" 15:37:03

Robert Jones posted "Re: When was the Intemet invented?" 16:36:22

Resource
Robert Jones viewed *Orientation Activity” 18:13:05
John Sith created *Orientation Activity” 17:02:45
Robert Jones viewed *Welcome to the Class" 10.0
Susie Que viewed "Wecome to the Class" 09:35:22

John Sith created "Welcome to the Class® 09:34:20

Chat
Susie Que created 16:16:14
Robert Jones created 16:15:21

‘This automatic notfication message was sent to users of the CANS Email Digest
To unsubscribe, send an email to request-cans@university.edu




Figure 1 – CANS Email Notification

In addition to the standard email notification, CANS is able to process activity information based on context and user preference to generate a social comparison digest (Figure 2). The social comparison digest is an example of how activity information can be condensed and presented to show how a user’s level of activity compares to other students in the class. With a glance a student can see their number of new and viewed Resources (files) and Discussion messages in a group and compare that amount to the class average and most active user. 
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Figure 2 – CANS Social Comparison Digest

With the CANS system, notifications can be delivered to users in a variety of ways including email, within the CMS itself, to the user’s desktop, or even to the user’s cell phone. Figure 3 shows how users receive notifications on their computer’s desktop with the CANS Desktop Awareness Widget. The Widget is a small lightweight application that routinely queries the CANS server for new notification information based on the user’s notification preferences. This Widget has been configured to notify Susie of new course announcements, assignments, resources, discussion posts and chat messages. When a new notification appears (indicated by the green color), the user can view a short summary of the activity by clicking on the triangle below the number. If the activity notification elicits an action, the user can navigate directly to the CMS class by clicking the course title in the Widget. 
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Figure 3 – CANS Desktop Widget
Because the CANS system is designed around the importance of notification customization, the system can be configured to conform to the user’s needs. In the current version of CANS, users have the option to be notified about new, viewed, edited, and deleted files, discussion and chat messages, assignments, and announcements. The types of notifications are only limited by the CMS and CANS can be customized to notify users about any action that occurs within the CMS. With this level of customization and configurability, CANS is not only a notification system for online learning, but it is also a data collection tool for social computing researchers. The daily notification email, the social comparison digest, and the desktop awareness widgets are just a few examples of how CANS can be used to infuse presence, co-presence, and social navigation into the online learning experience.

Conclusion

Students and instructors benefit from and appreciate the social aspects of education. This does not mean that all social interactions are pleasant or that all social information is educationally meaningful, but rather that the social nature of education can motivate and facilitate teaching and learning. However, online education, in the main, suffers from a sense of isolation, diminished social experience and deficiencies in access to social information. Krejins and Kirschner (2001) identify limitations in the way we think about implementing online education as contributing to this social deficiency by pointing to instructors and students taking social interaction for granted since it is so “easy” in traditional settings and a tendency to focus on cognitive aspects of learning while underplaying the needed social experience of learning.  We have much to learn about how to improve the social nature of online learning and how to predict what approaches will lead to what kind of outcomes, however the growing utilization of distance learning suggests an importance  to the tasks of building our conceptual understanding of online social aspects of learning and our tools for improving the social nature of online educational practices.  Even in situations where instructors do not see the utility of developing a sense of community or emphasizing cooperative and collaborative learning approaches, educational activity can be facilitated through social information, just as it is not necessary for me to have a relationship with a person carrying an umbrella to benefit from the cue that rain may be on its way. There are a variety of purposes for the cues of social information and potential for these cues to enhance the social nature of online learning.

CANS is a system that can be used both by educational leaders and researchers to advance our practices and knowledge base for improving the social nature of online learning. CANS is currently being used in a distance learning program at MU including about 9 to 10 courses per semester using Sakai as the course management system. In this venue we are exploring the usability and usefulness of various approaches to sharing social information. A three-year grant for work starting January, 2007 has been awarded by the Fund for Improvement of Post Secondary Education to continue the development of CANS and work with colleagues at the University of Michigan and Virginia Tech to test new approaches to improving the social nature of online learning with context aware activity notifications. We also invite other faculty and institutions with an interest in pushing this work forward to join with us in the next phase of research and development. CANS is licensed under the Educational Community License (1.0) version of the open-source license and is designed to work with Sakai or any other network-based application capable of generating or receiving XML. More information about the project and  CANS, as well as access to download the CANS Server and desktop widgets can be found at http://www.cansaware.com.
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