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Abstract	
  
This thesis researches how individuals make sense of information and find their way in
complex online environments. Global information communication networks are today
accessible to almost everyone. One consequence of this network is greater ease of interaction
with friends and colleagues from around the world. Another consequence is an increase in the
amount of information that individuals face on a daily basis. People experience much of this
information in fragments, from different sources, and in different media formats. In order to act
meaningfully in a particular context, individuals form coherence around the information that
they encounter.
Making sense of this information is a challenging and on-going task, especially in advanced
economies where knowledge-related work is a growing segment of the economy. Developing
a coherent view of new information, and how it relates to existing information, is important
in preparing individuals and organizations for decision-making, planning, and capacity for
action. This research study considers the cognitive, social, technological, and spatial
strategies that individuals use when they navigate the structure of, and content in, a large
open online course with over 2,200 participants. The research includes a social network
analysis of the participation patterns of learners in an open online course as well as a
grounded theory exploration of the techniques and strategies those learners utilize in their
learning.
The theory that emerges from the research is the Sensemaking Wayfinding Information
Model (SWIM) that details how individuals orient themselves through self-directed activities,
as part of social networked systems, and through the use of technologies. This model centres
on the information habits of individuals and emphasizes the centrality of identify formation,
navigation, social interactions, and sensegiving activities. The social networks that form as
individuals make sense of topics indicate the importance of participation, active engagement,
language-based activities and artefact creation (such as naming concepts, creating word
images, or creating images, diagrams, and videos), and sustained involvement over time.
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Chapter	
  1 Introduction	
  and	
  Thesis	
  Structure	
  
More is different (PW Anderson)
1.1

Introduction

Navigating and making sense of information is an activity in which individuals are constantly
engaged. This process is so fundamental that it has been linked in an evolutionary sense to
human survival activities such as food foraging (Miller 1983, Pirolli 2007). Developing a
coherent view of new information and utilizing that view as a basis for action is increasingly
difficult when information is over-abundant, digital and fragmented.
The early 21st century is defined by complexity and global interconnectedness⎯a different
setting from the local and geographical connectedness that has defined most of human history.
This thesis represents a detailed research account of how individuals orient themselves,
through social and technological means, in complex online environments. Of particular focus
are the sensemaking and wayfinding strategies that individuals utilize as they navigate
specific information contexts (Fisher 2005, Savolainen 2009, Counts and Fisher 2010).
The main ideas that have influenced the research activity of this thesis are detailed in this
chapter. After providing background information on the importance of sensemaking and
wayfinding, as well as the costs of failure to do so, the research questions are introduced, and
summary accounts of the chapters that comprise this thesis are provided.
1.2

Background

Complex questions, such as “What type of intellectual property model is needed in a digital
age”, “How should economies be regulated”, or “Should our company adopt open source
software”, and more personal questions, such as “Should I buy a home or rent”, “Should I
pursue another degree”, or “Should I move to Edmonton to take on a new position”, represent
a constant human activity: attempts to form a coherent view of information and determine the
meaning of new information. When confronted with new information, changes in an existing
context, or complex situations that require decisions to be made, individuals begin to place
“stimuli into frameworks” (Weick 1995: 2) in an attempt to make the world sensible.
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Humans have developed techniques, methods, and technologies (i.e., language, symbols,
tablets, scrolls, books, the internet, etc.) to apprehend and evaluate information (Black 2006:
452, Poe 2011: 25), prompting Wright (2007: 52) to declare that the “information
technologist may rank among the world’s oldest professions.” The invention of techniques to
give information a sustainable form that can be shared and analyzed has served to advance
human intelligence (Fischer 2006: 8). Additionally, information acquisition is biological and
evolutionary:
Modern mankind forages in a world awash in information, of our own creation, that
can be transformed into knowledge that shapes and powers our engagement with
nature. This information environment coevolved with the epistemic drives and
strategies that are the essence of our adaptive toolkit. (Pirolli 2007: 3)
Information acquisition and use is vital for adaptation, advantage, and survival. From the
earliest stages of primitive information capture through to today’s scientific and scholarship
models, humanity has attempted to capture, preserve, accelerate, and shape information to
serve basic biological goals of survival as well as enhanced cultural activities and
entertainment. Human needs, according to Maslow, are tiered, from basic human survival
(i.e., physiological) to higher level mental needs such as self-actualization. Less frequently
quoted than Maslow’s (1970: 23) famous “hierarchy of needs” is Maslow’s emphasis on
“basic cognitive needs” and “desires to know and to understand.” Maslow (1970: 23) equates
knowing: i.e., “[a]quiring knowledge and systematizing the universe, . . . [with the]
achievement of basic safety in the world.” According to Marchionini (2006: 42), in Maslow’s
hierarchy, “higher-level needs are often informational and this in turn explains why
information resources and communication facilities are so sophisticated in developed
societies.”
This thesis explores how people engage with information in order to orient themselves and to
form a coherent view of what the information means and how it relates to what is currently
known. The process of orientation is achieved through two information-related activities: (1)
sensemaking to determine the meaning of information, and (2) wayfinding for spatial
orientation in order to navigate information. The formation of a coherent view of a topic (i.e.,
integrated information structures that can be shared with others through communication
processes) presents a growing challenge in an era where much critical information is digital,
decontextualized, and fragmented.

2
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1.2.1

Beyond the individual

Many of the great literary and art works of humanity (e.g., religious texts, philosophical
works, poetry, and sculptures) were the activity of an individual. Plato’s writing reflected the
attempts of an individual, in conversation with others, to make sense of the world. Aristotle
relied on classification techniques to organize information in order to make the biological and
physical worlds understandable. Galileo championed a heliocentric model of the sun, earth,
and planets, pitting him against other scientists of his age.
The influence of individual works of genius has guided sensemaking for millennia. Einstein’s
footprint is still felt in physics today. The works of Shakespeare continue to impact individual
students. Simply stated: Individual works of information organization have served to direct
and guide the collective for generations. This is particularly pronounced in the domain of
economics where appeals to Smith, Keynes, Veblen, Schumpeter, and even Marx serve as
debate points for government interventions in economies. Much of the historical dialogue
around how to make sense of the world in philosophy, mathematics, psychology, physics, and
social sciences centre on the activity of individuals.
The sensemaking actions of individuals, when captured as artefacts such as articles, theorems,
or in art forms such as paintings, sculptures, music, or pottery, transcend the limitations of
physical space and time and are passed on to subsequent generations. Society continues to
enjoy Bach and build on the work of Einstein because their genius was captured in an explicit
form. Artefacts (i.e., the capture of ideas in an explicit form) are sensemaking items. As
discussed in the research analysis section of this thesis, artefacts that represent the
sensemaking activities of an individual can become part of the information exchange within
an online network.
However, the individual-centric model of information processing and sensemaking has limits.
People are cognitively bounded with limitations to how much information they are able to
expose themselves to, take in, make sense of, and process. The conflict between the
limitations of individual cognition and sensemaking and hyper-information growth suggests a
need for new methods and approaches for navigating complexity and abundance (Liu and
Salvendy 2007). Foster (2006: 349) states,

3
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Social navigation tools are designed to enable users to be aware of, and be guided by,
the activities of other during information seeking … the benefits of social navigation
include not only more efficient information seeking and handling but also the promise
of a more socially translucent experience.
Co-evolution is evident: The individual is influenced by how he or she is connected to others,
but also simultaneously influences the shape and structure of their personal network (Lazer
2001). Making sense of large complex problems is not possible in the individual sensemaker
model (Hendler and Berners-Lee 2010: 157). Problems with the scope of global warming,
terrorism, SARS, economic crisis, and global poverty require both networked sensemaking
and better technologies for evaluating the scope and interconnectedness of the entities that
contribute to the problem. As an example, in 2003, as the SARS virus was spreading and
medical professionals were unsure of how to respond to the problem, researchers turned to a
networked sensemaking model where resources were shared with labs in other countries to
ensure new findings were rapidly disseminated and then used for new research (World Health
Organization 2003). Similarly, the US military and intelligence communities now use new
technologies for analyzing social networks and visualizing data in identifying terrorist or
potential terrorist activities (Sliva et al. 2008).
1.2.2

Contexts of sensemaking and wayfinding

The influence of context in altering established perspectives and mindsets is often
acknowledged, though not well understood (Johnson 2003). High-stakes situations involving
medical diagnosis, military operations, and emergency personnel are “complex and
ambiguous situation[s] where quick action is needed, people have to make sense, to create
meaning that will allow them to act” (Morrison, Rudolph, and Carroll 2007: 3). In order to
address the varying contexts of sensemaking, from crisis to “everyday life information
seeking” (Savolainen 1995: 266), sensemaking can be seen as occurring in four contexts:
crisis, routine, mapping to existing knowledge, and new knowledge development. Each will
be discussed in more detail in chapter two.
Wayfinding, generally refers to how individuals navigate physical spaces (Allen 1997).
Recently wayfinding has been applied to online and information settings (Kerr 1990, Darken
and Sibert 1996, Sadeghian et al. 2006). In contrast with sensemaking, which is concerned
with the meaning of information, wayfinding is concerned with navigating an information
space or grounds. Wayfinding emphasizes cues, landmarks, routes, as well as direction4
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asking and direction-giving activities. In online settings, such as learning management system
discussion threads (Moodle) or blogs and open discussion forums, individuals leave digital
trails of their conversations and interactions with other learners. These trails can subsequently
be analyzed to evaluate the processes and strategies that individuals use in wayfinding.
One of the effects of the internet and the development of tools such as Google (for easy
information access) and emerging web technologies such as blogs (for easy content creation)
has been an increase in opportunities for informal learning. Informal learning shares the
attributes of sensemaking and wayfinding as detailed by Eraut (2004: 247):
[Informal learning] provides a simple contrast to formal learning or training that
suggests greater flexibility or freedom for learners. It recognizes the social
significance of learning from other people, but implies greater scope for individual
agency than socialization. It draws attention to the learning that takes place in the
spaces surrounding activities and events with a more overt formal purpose, and takes
place in a much wider variety of settings than formal education or training. It can also
be considered as a complementary partner to learning from experience, which is
usually construed more in terms of personal than interpersonal learning.
Informal learning involves increased learner autonomy and control of processes involved in
meeting learning needs and objectives (Mocker and Spear 1982: 2). This model can be
contrasted with formal education settings where objectives and the means of achieving
objectives are established by educational institutions. Educators have traditionally served as
intermediaries, pointing students to specific texts and articles. This role has been altered with
the development of the internet and the World Wide Web. The personal agency⎯the ability
for individuals to “intentionally influence one’s functioning and life circumstances” (Bandura
2002: 270)⎯of a student has also been altered. Individuals have access to a wealth of
information through advanced search tools and databases. Theoretically, greater quantities of
information and more effective tools for access have improved the ability for individuals to
“control, transform, and create environments of increasing complexity” (Bandura 2002: 272).
Agency is not individualistic; collective social systems influence agency: “personal agency
and social structure operate interdependently rather than as disembodied entities. Personal
agency operates within a broad network of sociostructural influences. In these agentic
transactions, people are producers as well as products of social systems” (Bandura 2002: 278).

5
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1.2.3

Networks and technology

One solution to information abundance and complexity is to utilize social networks to filter
out noise from valuable information. An approach found in this thesis is the use of
technology and distributed networks to manage, share, and discuss information. Visualization,
analytics, tag clouds, social network analysis, and other approaches that augment human
sensemaking with emerging technologies and methods of surfacing connections and
interaction trails will be demonstrated as technology strategies used by individuals in open
online courses.
The relationship between technology and socialization is cyclical: Technology enables new
forms of social interactions, and new forms of social interactions raise the need for new
approaches and technologies to understand the meaning of information and to determine how
to navigate an information grounds (Fisher 2005). Blogs, wikis, and social media (such as
Twitter and Facebook) have lowered the barriers to creating and sharing information. With
lowered barriers, it is easier for individuals to contribute to the already huge quantities of
digital information. As a response to this increased abundance, individuals rely on social
networks to filter information and ratings tools (such as Facebook’s “like” button) to rank
information. These additional tools, however, end up producing yet another cycle of
information-technology iteration that adds to and requires new solutions in response to
information abundance.
1.3

Research question

This thesis explores how individuals orient themselves through social and technological
means in online environments through sensemaking and wayfinding strategies. The argument
presented is that connecting relevant pieces of information in a particular context is done
primarily to make sense of, and wayfind in, complex information spaces in order to gain
coherence of knowledge. As a consequence of the cognitive limits of humans, this analysis
focuses on the technical and social networks that individuals employ to enhance capacity to
navigate complexity. My primary research question is: Which technical and social
sensemaking and wayfinding processes do individuals employ in order to develop coherence
in fragmented, abundant, and complex online information environments?
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Sub questions included:
1. Which tools and techniques do individuals employ in order to make sense of
fragmented information in online environments?
2. How does abundance of information and new technology for dissemination
influence sensemaking?
3. What are the wayfinding activities that individuals engage in as they orient
themselves in complex information environments?
4. What role do social and distributed networks play in individual sensemaking?
5. How are artefacts utilized as representations of coherence in communicating
personal understanding with others?
As information architectures become more complex, due to sensors (Jeffries 2010), mobile
devices, and growing reliance on computers to store and process information, existing
theories of sensemaking and learning do not fully address the types of orienting and
coherence-formation activities in which individuals engage in response to abundant, digital,
and fragmented information. Of particular importance is how individual learners find their
way through, and make sense of, complex phenomena through their participation in
distributed online systems and through the utilization of emerging technologies and
alternative ways to interact with, communicate, share, and analyze information.
1.4

Significance of research

Much of the current literature on sensemaking and wayfinding is based on physical world
interactions. However, the ability of individuals and organizations to manage and make sense
of digital information has not scaled sufficiently with their increased capacity to create
information. As a consequence, individuals, organizations, and governments are working
with tools and methods of sensemaking that are not optimal for the formation of coherence in
digital environments. Human have a finite capacity to process and make sense of those
interactions remains. Connecting more people or giving people more access to information is
not a solution to the problem of abundance and complexity of information online.
Hayek (1945: 524) captured the scope of the challenge of information abundance as: “The
economic problem of society is mainly one of rapid adaptation to changes in the particular
circumstances of time and place . . . [and how] a solution is produced by the interactions of
7
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people each of whom possess only partial knowledge” (1945: 530). The challenge of
abundant quantities of information is evident in almost all domains of personal,
organizational, government, and military activities. Research has defined the problem of
overload (Eppler and Mengis 2004) as: the cognitive challenges of sensemaking and the,
sometimes catastrophic, effects of failure to recognize important patterns in information flow.
Lacking in the body of research are the strategies and techniques that individuals engage in
when they are active in online, complex, rapidly changing information environments. An
important research contribution of this thesis is the evaluation, and transitioning, of existing
sensemaking and wayfinding concepts to digital environments.
Information abundance and the sensemaking challenges they generate are also evident in
large-scale events such as financial market collapse, Gulf of Mexico oil leak, and terrorist
actions. In each incident, after the calamity, evidence was found that clearly signalled what
was about to occur. Unfortunately, through a series of failures by individuals and the larger
organizational system, important information was not captured or connected in a manner that
would provide a coherent view of the situation. This pattern of available information, not
connected properly to permit needed action, is repeated in countless incidents: Bhopal,
terrorist attacks (e.g., Mumbai, 9/11 in United States, 7/7 in United Kingdom, Bali
Bombings), and military failures (e.g., 1994 Black Hawk friendly fire shoot down in Iraq as
recounted in Snook 2002). The ability to quickly and efficiently organize, make sense of, and
make use of information is an important task for not only the individual academic or
employee, but also for organizations and societies.
1.5

Structure of the dissertation

This thesis is organized in six chapters as follows.
Chapter 1: Introduction. This chapter introduces the thesis, research questions, and details the
importance of the proposed research.
Chapter 2: Literature Review. This chapter defines the scope of literature relevant to the
research questions and analysis. The goal of this review is to provide an overview of the
factors that influence and comprise sensemaking and wayfinding. Six areas of literature are
reviewed. First, a literature review is conducted of how traditional information theory is
influenced by abundant (to the point of individuals experiencing overload) and digital
8
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information and how this impacts sensemaking activities. Second, the concept of coherence is
introduced to highlight the importance of structuring and relating information in a manner
that permits individuals to act meaningfully. Third, complexity and network theories are
presented as defining attributes of information and social interaction today. This section
concludes with a discussion of distributed cognition, highlighting the influence of complex
networks on coherence making. Fourth, sensemaking literature is reviewed, detailing how
various theorists from different disciplines have described the sensemaking process. A
quadrant model of sensemaking is presented to detail the scope of sensemaking literature.
Fifth, literature in wayfinding is presented and a position is advanced that equates physical
world wayfinding with wayfinding in virtual settings. Sixth, literature on the epistemology
that influences social networked learning (connectivism, specifically) is reviewed. The
epistemological and ontological discussion provides an introduction to the learning theory
that influenced the design of the open online course used as the research grounds for this
thesis.
Chapter 3: Research Methodology and Data Collection. This chapter analyzes the
epistemological and ontological orientations that form the foundation of qualitative and
quantitative research. Grounded theory is presented as the research approach used in this
thesis. An analysis of the divisions among theorists, criticism of grounded theory, and coding
schemes is included. The data for analysis is introduced: discussions and interactions in an
open online course taught at University of Manitoba: Connectivism and Connective
Knowledge (CCK08). Finally, social network analysis is presented as a means to understand
the interaction patterns that learners produce in online forums. This chapter also details the
coding and social network analysis processes that are utilized in this research. The tools,
Cohere for coding and SNAPP for social network analysis, are also described.
Chapter 4: Analysis and Findings. This chapter details the research results from the grounded
theory analysis and social network analysis of the open course CCK08. The findings and
theory generated⎯Sensemaking and Wayfinding Information Model (SWIM)⎯are discussed
in light of the literature presented in chapter 2, specifically, how wayfinding and sensemaking
occurs with complex information in distributed online settings.
Chapter 5: Conclusions and Future Research. This concluding chapter summarizes the intent,
processes, and analysis of the thesis. Suggestions for future research are presented based on
9
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the research findings from chapter 4. Suggestions are also made about research needed into
the tools and techniques individuals require for wayfinding and sensemaking in online
environments.
The structure of an information system, and the ways in which it constrains or enables
connections, ultimately determines the flow and type of information available for individuals
in forming connections. Connection forming is the basis for coherence and wayfinding in
complex settings. Understanding how social networks influence the orientation of individuals
is important for organizations facing growing quantities of information and increasingly
complex problems. Evaluating the influence of networks can provide individuals with critical
insight into the quality of their personal social networks as well as the models needed to
improve their functioning as part of those networks. For organizations, the sensemaking
function of networks and, increasingly, new technologies, is equally important in developing
existing staff and hiring and orienting new staff. In a world of growing uncertainty, rapid
orientation in complex settings can provide both individuals and organizations with important
advantages in determining decisions and actions needed to advance personal and
organizational interests.

10
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This thesis is supported by the research literature in six areas: (1) information theory and the
abundance of digital information, (2) coherence formation and narrative, (3) complexity and
networks, (4) sensemaking, (5) wayfinding, and (6) social networked theory of knowledge.
This chapter reviews literature in each of these areas and concludes by describing how the
fragmentation of information is influencing the process by which individuals in online
information grounds (Fisher 2005) form coherent views of a topic through sensemaking and
wayfinding strategies. Of key importance is the transition from physically based information
(e.g., physical conversations, books, paper journals) to digital information and online
networks. This transition has increased the capacity for individuals to interact in social
networks and produce even more information and has also resulted in the growth of social
and distributed cognition. While information quantity has increased over the past several
decades, the cognitive capacity of individuals to interact with and make sense of that
information has not changed dramatically. The conundrum of information over-abundance
and limited human capacity to make sense of it forms the foundation for methodology,
research, and analysis chapters that follow.
2.1

Information

Sensemaking and wayfinding are concerned with evaluating, connecting, and understanding
information. In order to better understand how people make sense of and find their way in
information settings, it is important to consider how the attributes of information have
changed over the last several decades, largely influenced by its digitization. According to
Mayer (2009), unique attributes to information today include the speed of data (i.e., near realtime data access), scale (i.e., unprecedented processing power), and sensors (i.e., new sources
and types of data). This combination of speed, scale, and sensors creates a new context where
information overload is increasingly common. Human information interaction has, in the past,
required personal agency and activity. Observing seasons influenced, first, the development
of calendars (Stonehenge), then the geocentric Ptolemaic system, and later the helio-centric
model of the universe. The use of tablets, scrolls, and books enabled researchers to capture
and share their knowledge. The last several decades have produced automated informationgathering systems such as sensors. Sensors collect data outside of human activity or
awareness. Earthquake and tsunami warnings can be automatically initiated by the use of
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data collected by sensors. Systems that promise to create a “central nervous system for earth
(CeNSE) (Hewlett Packard Development Company 2011: ¶ 2) reflect the growing reliance of
humans on technology for information provision and sensemaking. On a smaller scale, social
media tools can automatically track and monitor individual activity in various forums and
provide automated summaries, aggregations, and popularity, influence or profile scores.1
2.1.1

What is information?

The irony of information⎯a term “to do with becoming informed” (Buckland 1991: 351)⎯is
that the word itself is not clear. Discussions about information risk leading into complex and
nuanced distinctions between data, knowledge, information, and related concepts (Machlup
1983: 642-649). Information has been defined as: “Everything is information, nothing is not”
(Borgmann 1999: 11); “Information is the juxtaposition of data to create meaning” (Wright
2007: 10) and a “conceptual labyrinth” (Floridi 2010: 19). Shannon (1948: 105) suggests that
a single definition of information is likely unattainable given the “numerous possible
applications of this general field.” Philosophers and theorists attempt to demarcate uses of
information, including Floridi’s (2004: 560) information as reality, information about reality,
and information for reality and Buckland’s (1991: 351) information-as-process, informationas-knowledge, and information-as-thing.
In the context of sensemaking, these definitions do not provide significant value, as
sensemaking requires iterative interaction between people, technology, and contexts. While it
is entirely accurate to state that Python or Java code is information, or that math theorems are
information, or that DNA is a biological information replication system, these definitions
overlook the personal and network aspect of sensemaking. For a novice or non-computer
programmer, Python code is not information. Python code only becomes information once an
individual has developed some level of coherence between different programming concepts.
This emphasis on coherence (i.e., capacity for connection, function, and use) focuses on the
individual, the technologies, and the artefacts they use in the process of interacting with
information, rather than only on the information itself. Information then, in sensemaking, is
that which an individual is able to connect.

1

Tools like Klout, Radian6, PeerIndex, and Summify are current examples of automated systems for tracking
and categorizing information. Given the high turnover of new technology companies, these particular examples
may not even exist after publication of this thesis.
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Shannon (1948: 1) made a distinction between the engineering dimensions of communication
and information transfer with the meaning of those messages being transmitted, stating that
the “semantic aspects of communication are irrelevant to the engineering problem.” Instead,
Shannon focused on the “general communication system” (1948: 2) and a “correction system”
(1948: 21). The systemic focus of message communication and correction ensured that the
message at the one point of transmission was “either exactly or approximately” (1948: 1) as
at another point. In Shannon’s view of information, fidelity of the message, not the meaning
of the message, was important. Fidelity is, as Shannon detailed in his seminal paper, a
technical problem. In contrast, sensemaking and message meaning are social and cognitive
problems.
Much of the technical, mathematical, and theoretical work of information transmission of
researchers, such as Shannon (1948), is too abstract to serve as a useful guide for considering
sensemaking online. The analysis of information use in context, not information’s technical
structure, is the target of this thesis. For example, the process and strategies that individuals
use to acquire, store, and access information in vague or poorly defined problems, such
planning a corporate acquisition or determining the health impact of a new pharmaceutical, fit
into the definition of information use in context. Rather than the technical details of
information transmission, sensemaking and wayfinding are concerned with how individuals
make sense of new information and orient themselves toward action.
2.1.2

Information attributes

The written word was a significant invention in human history: “The invention of printing,
though ingenious, compared with the invention of letters is no great matter” (Hobbes 2007:
20). Writing unleashed new avenues for communication, information preservation, and
knowledge growth (Poe 2011: 64). Wright (2007: 63) states that once language and ideas
were externalized in text, they “could be subject to analytical thought, reworked, and even
improved on.” Digital information has altered how humanity assigns meaning, makes sense,
and forms coherent views of complex topics, due to three primary factors: (1) the increase in
types of information through the ongoing externalization (i.e., making explicit) thoughts,
interests, and preferences of individuals through what is now called social media; (2) the
reduced connection between symbols and the object to which they point; and (3) the increase
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in quantity of information being captured and created. These three attributes of information
will be discussed next.
2.1.2.1	
  

Information	
  type	
  

Information is transitioning from physical to digital form, as indicated by the decline in
printed newspapers (Who Killed the Newspaper? 2006) and increases in digital books as
reflected by Amazon’s Kindle ebooks now outselling paper books (Kincaid 2011). The
pliability of digital information results in the creation of more information as a consequence
of mashups, location check-ins2, augmented reality tools3, and social networks. Large
portions of the daily lives of individuals are now captured and stored in databases, including
shopping habits, banking, physical location, movements (e.g., tracked by mobile devices),
and online searches. Details, such as an individual’s schedule, entertainment preferences,
lifestyle choices, and even dietary habits, are captured digitally. Through social media and
mobile technologies, these data trails can provide insight into personal habits (Quantified
Self4). Mobile devices gather new types of information through sensors that track geo-data,
social media, as well as the increase in data trails that individuals produce in their daily
movements (e.g., GPS, credit card purchase, loyalty programs, digital communications).
Additional data types are also found in sensors that automatically collect data in the absence
of human involvement, creating the prospect of a “central nervous system for earth” (Hewlett
Packard Development Company 2011: ¶ 2). Broadly viewed, the transition of physical to
digital data and the data trails individuals leave in their use of technology is one where
information is no longer something humans seek; information is now “seeking” humans in
the form of personalization, recommendations, matching profile information with buying
suggestions based on others who have a similar profile, and music, book, and dining
recommendations. Finally, information flow now occurs in almost real time: political and
economic events in remote regions of the world are broadcast from personal perspectives
with images, blog posts, and status updates and Tweets. Real time global information,
available for creation and consumption by almost anyone, is a new experience for humanity.
2

Location-based tools such as foursquare (https://foursquare.com/) can be used to “check in” to certain locations,
notifying your social network of your location.
3

Augmented reality refers to the interaction of digital and physical world data through mobiles and applications.
Google Goggles, Yelp, and augmented reality browsers such as Layar (http://www.layar.com/) are examples.
4

http://quantifiedself.com/
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2.1.2.2	
  

Information	
  representation	
  

Meaning is not in an object or even in the representation of an object. Meaning is a function
of context and the interpretation of that context. When symbols are clear and concise in what
they represent, the world is seen as “coherent, well-ordered, and eloquent” (Borgmann 1999:
34). Religious symbols reflect an orderly and comforting structure of society to many, where
clear rules and known answers exist. The digital world and the attributes of information in
that world present new, reality-redefining challenges to individuals. In less than a generation,
symbols and carriers of emotions (i.e., pictures, video, and audio) have become so fluid and
editable that images that would have astonished a decade ago are now questioned to be
photoshopped. Symbols themselves have become part of a continued stream of adjustment
and alteration. As an illustration, in 2006, General Motors (GM) launched a consumer
campaign (Sandoval 2006) where individuals could create and share personal advertisements
for Chevy Tahoe, a large sport utility vehicle. A large number of the advertisements, or
mashups, created by consumers were negative toward GM. Individuals used the images
provided by GM, but altered the advertisements to cast GM vehicles as anti-environmental.
The disconnect between symbols and meaning results in greater emphasis on the part of the
individual to make sense of it. Meaning, instead of existing within an object, is expressed
within a context; that is, meaning is generated in a setting not existent within a
representational artefact. The artefacts have attributes, but the meaning of those attributes is
influenced by the context in which they exist and the manner in which they are connected
with other attributes.
For most of human history, language and verbal exchanges, rudimentary technologies such as
tokens, symbols, and drawings, and tablets and scrolls were the primary mechanisms for
developing a coherent view of complex phenomena (Borgmann 1999: 38−46). The one-toone model of oral communication transitioned into a model of a symbol standing for some
other thing (Borgmann 1999: 20) or “encoding information on an external object” (Wright
2007: 15). The Incas used threads called Quipu as a symbol-based information storage system,
allowing skilled practitioners to “tell complex stories by weaving the colored threads together”
(Wright 2007: 39). While symbols, particularly in the development of writing, extended the
capacity for humans to communicate across space and across time, the intermediary nature of
symbols injected a degree of disconnection into the communication process that drew
criticisms from philosophers like Plato (Gleick 2011: 31). As a consequence of instantiating
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ideas and concepts in physical artefacts (e.g., text and symbols), a “whole new architectures
of information” (Gleick 2011: 32) emerged.
The relationship between concepts, symbols, and those elements involved in the
communication process continues to evolve in an almost paradoxical manner: the 1’s (ones)
and 0’s (zeroes) of binary code are far smaller and lack any degree of meaning compared
with early symbols. Due to this lack of defined meaning of basic units of information in a
digital era, symbols can be repurposed to mean almost anything and achieve almost any
computational task. While the grammar of information units has been reduced from lines and
cave drawings to “on” and “off” switches represented by 1’s and 0’s, the degree of
intermediation and abstraction has increased dramatically. The reality-based link between a
symbol (i.e., drawing on a cave wall) and an actual object or event (i.e., a spear and a
communal hunt) is severed in the digital realm. Ones and 0’s, in contrast, lack meaning
because they are simultaneously too granular and too abstracted. The change in information
representation alters how people make sense. When concepts are represented by images and
drawings in caves, people can interpret them directly. When concepts are represented in
binary code, humans rely on computers to render information in a form that is human
readable. Increased abstraction, theoretically, frees people to spend time on more complex
concepts. The use of calculators in math teaching is an example of how information
abstraction through computing leads to higher-level cognitive work for students. If students
can use calculators to perform routine calculations, they are conceivably able to explore
complex, often real-world, applications of math concepts (Ellington 2003:457).
2.1.2.3	
  

Information	
  abundance	
  

It is a cliché to declare that information abundance confronts individuals today. Humans are,
according to Miller (1983: 111) are “informavores”⎯seeking and consuming information in
a fashion similar to the satiation of biological needs. Information abundance and the effects
of overload complicate the process of information seeking, acquisition, and consumption.
The digitization and fragmentation of information has lead to structural breakdown of
traditional information systems like newspapers, television newscasts, and textbooks. As
textbooks fragment into smaller learning objects, a void is created; people still need some
type of framework to make sense of, or connect, information. Theorists describe these
connecting or bounding elements as “cognitive structures” (Vakkari 1999: 828) or
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“data/frame” and “schemas” (Pirolli and Card 2005: 4). Information frames and schemas are
clearly present in newspapers and academic journals. The writer and the editor have created a
coherent information structure that communicates a certain perspective. Hyperlinks, in
contrast, challenge categorized structure. The challenge of bounding (e.g., cognitive
structures, schemas) becomes one of integrating disparate information sources to form a
coherent view versus duplicating the coherence created by an author or editor.
Simon (1971: 40) argued that “what information consumes is rather obvious: it consumes the
attention of its recipients. Hence a wealth of information creates a poverty of attention.”
Information overload and multitasking are part of the daily work activity of many people, but
can lead to poor productivity, on-job errors, and even errors in personal judgement (Gonzalez
and Mark 2004, Mark, Gonzalez, and Harris 2005). Individuals face “infomania . . . [a] state
of continuous stress and distraction caused by the combination of queued message overload
and incessant interruptions” (Zeldes, Sward, and Loucheim 2007: ¶ 1). Each break in activity
requires, sometimes significant, recovery time, where individuals shift attention from the
disruption to the tasks before them (Iqbal and Horvitz 2007).
Most of the information being created today is not consumed by people. In the future, “(a) we
will be able save everything . . . (b) the typical piece of information will never be looked at by
a human being” (Lesk 1997: ¶ 1). People may be the recipients of processed information,
reflected in charts or summary documents (i.e., things that point to larger things), but the
mass of data will be preserved in databases without human analysis. This trend is significant
in that it reflects a transition from individual sensemaking to sensemaking as part of a larger
network with technology taking a growing role. Machine-readable or “machine-processable”
data (Van Ossenbruggen, Hardman, and Rutledge 2002), as envisioned by Berners-Lee,
Hendler, and Lassila’s (2001) semantic web, illustrate how non-human systems might
contribute to making sense of information.
Digital information moves with less friction than physical information. Neuman, Park, and
Panek (n.d.) traced the growing influence of digital information in the information
consumption activities of Americans. The study cited conclusions from pioneering work of
Ithiel Pool in tracing information flow:
First, the flow was increasingly electronic. Second, the price per word was falling
radically. Third, the supply was growing at an impressive compounded rate of 8.8
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percent per annum. Fourth, the consumption was also growing at impressive rate, in
this case 3.3 percent per annum, compounded and thus generating a growing disparity
between information supplied and information consumed. (Neuman et al. n.d.: 3)
Research by IDC supports Pool’s conclusions that digital data growth is rapid: It is projected
by IDC to be, by 2020, 44 times the total in 2009 (Gantz and Reinsel 2010: 2), and storage
costs are dropping dramatically. Hilbert and López (2011: 7) indicate increases from 6 to
83% compound annual growth rate in the “world’s capacity to store, communicate and
compute information” between 1986 and 2007. However, when combined with increased
computing power, data quantity promises alternative models of science (Frankel and Reid
2008) where research consists of mining data for patterns and correlations between data
elements.
Abundance complicates the process of establishing the meaning of, or determining those
elements that are meaningful in, the tremendous and constant flow of information. Vannevar
Bush (1945: ¶ 7) highlighted this difficulty in lamenting the loss of Mendel’s genetic laws for
several generations: “truly significant attainments become lost in the mass of the
inconsequential.” Concerns about important information being overlooked because it “did not
reach the few who [are] capable of grasping and extending it” (1945: ¶ 7) is repeated today in
military and intelligence failures, government regulation of the financial industry, and smaller
scale activities, such as medical professionals overlooking important signals about patient
health.
Structures that organize people (e.g., government, military, institutions) and structures that
organize information (e.g., library catalogues, databases, sensemaking models) face a concern
where information quantity exceeds the coping capacity of existing organization systems. The
increase in information quantity individuals face today is driven by the increased quantity of
what is captured and made explicit (i.e., artefact such as images, videos, or text). When costs
to capture and share information are high, such as the early days of the printing press,
financial barriers are in place as to what can be captured and shared. With costs of sharing
information reduced to almost zero, such as through the internet and social media, there has
been a dramatic surge in information quantity.
The sheer quantity of this data has given rise to the term big data and related analytics. Big
data “refers to the explosion in quantity (and sometimes, quality) of available and potentially
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relevant data, largely the result of recent and unprecedented advancements in data recording
and storage technology” (Diebold 2000: 2). Organizations, such as insurance and
pharmaceutical companies, rely on big data to gain new insights into the lifestyle behaviour
and related risks of individuals (Scism and Maremont 2010) or in the discovery of new
models of disease prevention or research.5 The promise of large data sets requires rethinking
the traditional scientific method: a shift from hypothesis followed by data collection to one
where data is collected and questions are asked of the data, generating hypothesis (Anderson
2008). Collins et al. (2003: 846) emphasize the importance of data-centric research
approaches, linking scientific progress with “open and continuing access to large data sets.”
Halevy, Norvig, and Pereira (2009: 8) detail similar advantages of big data by detailing
natural language processing at “web-scale” using “available large-scale data”.
In contrast with the increase in information production, information consumption capacity by
humans has seen only minimal increases. Bohn and Short (2010: 9) indicate human
information consumption increases at only 5.4% annually. Much of the information that
individuals consume⎯Bohn and Short (2010: 13) determined that each US citizen consumed
34 gigabytes daily in 2008⎯is in the form of entertainment, not a surprising figure as the
data requirements for video games of high-definition movies is far greater than that of text.
Tension exists at the intersection between rapid information growth and storage and limited
human capacity for information consumption. The human mind and, as a consequence, the
capacity of individuals to make sense of complexity, is distributed across a network of
entities: artefacts, other minds, and the surrounding environment (Spivey, Richardson, and
Fitneva 2004: 180). As Hendler and Berners-Lee state (2010: 157),
Technology is needed because the magnitude of the problems that our society faces
today are such that only the concerted effort of groups of people operating with a joint
power much greater than that of the individual can hope to provide solutions. . . . The
architecture of the current Web allows a virtually unlimited scaling of the Web of
documents, the architecture of the future Web must be designed to allow the virtually
unlimited interaction of the Web of People.
Scale alters how humans interact with information. Anderson stated, “more is different” and
“scale change caus[es] fundamental change” (1972: 394), and “at each level of complexity,
5

Sites such as 23andMe (https://www.23andme.com/) rely on large-scale DNA data and medical profiles to
reduce the traditional medical research cycle and gain new insight into medical data through large-scale
analytics.
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entirely new properties appear” (1972: 393). While his area of focus was physics, the
principle of quantitative attributes altering qualitative attributes applies well to information
management, as evidenced by library structures for physical objects giving way to databases
for storing significantly larger numbers of digital resources. The impact of abundance on
education is pronounced, challenging even the economic structures of universities (Weller
2011: 224):
One perspective of relevance to teaching and learning is the effect that sudden, and
great, abundance of learning content and resources has on how we approach learning.
There is an obvious relation to economics. Traditional economics can be viewed as a
study of the impact of scarcity. In his 1932 essay Robbins defined economics as "the
science which studies human behavior as a relationship between ends and scarce
means which have alternative uses." It is this link between the availability of goods
and their price that drives the standard economic model. But when goods become
digital and available online then scarcity disappears. They are non-rivalrous in nature,
so if you take a copy, it is still available for others. They are distributed free on a
global scale (if we ignore infrastructure costs which apply to all content).
2.1.3

When Information abundance becomes information overload

Individuals and organizations face a daunting task in coping with the overwhelming
abundance of information being encountered on a daily basis. Texts and journals have
explored the phenomenon of information overload or fatigue from a range of perspectives:
cognitive, psychological, societal, and failures of sensemaking as well various situations of
overload, such as managerial decisions, email, medical information, advertising, library
management, financial decision-making, and aviation (Eppler and Mengis 2004). Gelernter
(2009: ¶ 31) addresses the futility of managing abundant information on the same premise as
managing limited information in his statement: “If you have three pet dogs, give them names.
If you have 10,000 head of cattle, don't bother.”
Psychologically, information abundance changes how people relate to information: People
lack the ability to process, never mind make sense of and act upon, the information they
encounter. Baran and Davis (1995: 267) state, “We are exposed to vast quantities of sensory
information; we take in only a small fraction of it, process and use an even smaller fraction,
and then we finally store a tiny fraction of this in long term memory.” Information overload
influences the ability of individuals to make sense of a particular situation or circumstance or
to form a reasonably coherent view of how elements within a situation relate to each other.
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Information overload is not a new phenomenon. Major technological innovations are often
accompanied by concerns about information abundance. Rosenberg (2003: 2) argues that a
“rhetoric of novelty” attempts to describe what is actually an old phenomenon. Ogilvie (2003:
33) uses the illustration of information overload in the late 16th century as “five hundred plant
species, which any knowledgeable naturalist could retain in memory” expanded by thousands.
Over time, biologists developed new systems for managing this rapid increase (taxonomies),
but “in the short run it led to chaos” (Ogilvie 2003: 33).
Tactics for managing information and reducing information overload include taxonomies,
classification schemes, encyclopaedias, library classification, and facets such as developed by
Dewey (Wright 2007: 173) and Ranganathan (Wright 2007: 178), and eventually linked
systems developed by Otlet, Bush, and others (Wright 2007: 185-204) that formed the
conceptual basis of the Internet and World Wide Web. The experience of information
overload is not unique to any particular era, but a demonstrable trend of technological and
methodological advances have forced changes in how information is organized, categorized,
stored, and accessed.
The internet and social media may offer insights into the next generation of tools and
practices in handling information abundance. Just as classification schemes, such as Linnaean
taxonomy, and compilations of books into encyclopaedias, such as Chambers’ Cyclopaedia
(Yeo 2003: 63), shaped how information was structured, Bush (1945: ¶ 36) offered a break
from the physical constraints of library and similar classification schemes by promoting
“associative indexing”, where individuals can create linked and connected knowledge sources
(a precursor to the hyperlink).
While a book or complex phenomenon might be reduced to an entry in an encyclopaedia
(Yeo 2003: 64), people consume abstractions and symbols at the same pace they consume the
things those abstractions represent. Three key aspects of information overwhelm existing
social sensemaking approaches and capabilities:
•

Quantity: as detailed in 2.1.2.3 and 2.1.3, the amount of information available for
sensemaking has grown significantly in the last century.
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•

Complexity: integrated systems, such as stock markets and online information
creation and sharing, are extremely complex. Complex systems cannot be managed
on the same principles as cause-effect systems (Browning and Boudès 2005).

•

Fragmentation: approaches of bounding information (e.g., books, magazines,
evening news, etc.) are increasingly fragmented through the web, rise of social
media, and devices of personal control and ease of broadcast (e.g., mobile phones
and sites for easy video/image sharing).

Eppler and Mengis note that the causes of overload are numerous (2004: 282-284) and result
in higher stress, increased time and inefficiencies in task completion, demotivation, and
inconsistent information categories (2004: 285-286)⎯all leading to a fragmentation of
knowledge coherence. They also list over 30 studies on various information overload settings
(2004: 274-275), including email, searching the internet, shopping, meetings, and financial
investment decisions. Information abundance and overload is a common, consistent concern
in almost every field of work and situation in life.
2.1.4

A new climate

We arrive, then, at a point where traditional sensemaking methods are not sufficient for
sensemaking in today’s information settings. Given the limits of social sensemaking and the
growing need to rely on human-computer and advanced analytics techniques suggests that a
fundamental rethinking of how individuals orient themselves meaningfully in complex
situations is required. Adding to the navigational challenges of abundance, content
granularity in most media (e.g., TV, news, books) continues to reduce the size of information
objects. Media elements exist in smaller chunks online than they do in traditional media. For
example, the average length of a YouTube video is just over 4 minutes (Sysomos 2010). A
particularly strong appeal of information granularity is the ability for individuals to create
new, more personal, expressions through mashups (Gaylor 2008), as indicated by General
Motors failed media campaign (Sandoval 2006). More granular information elements can be
more readily repurposed than larger ones; a 30 second video clip has more reuse potential
than a one-hour newscast.
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2.1.5

Information behaviour

The changes in information quantity, type, and how it’s represented (see Figure 2.1) impacts
the information behaviour of individuals. Information behaviour is defined as “the totality of
human behaviour in relation to sources and channels of information, including both active
and passive information seeking, and information use” (Wilson 2000: 49). The study of
information behaviour, including information needs, seeking, searching, and use (Wilson
2000: 49-50), is the focus of the field of information science. This field, since the 1980s, has
seen a “shift towards a ‘person-centred’ approach, rather than a ‘system-centred’ approach”
(Wilson 2000: 51). This transition is reflected in the research segment of this thesis, where
findings detail the behaviour of individuals around information use, navigation, and
sensemaking. Kuhlthau’s (1991) Information Search Process is frequently cited as a
descriptive process of “person-centred” search. She details the information process as:
1. Initiation
2. Selection
3. Exploration
4. Formulation
5. Collection
6. Presentation
7. Assessment (added subsequent to her 1991 article)

Figure 2.1 Influence of information changes.
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The theory of information grounds, advanced by Fisher (2005), is a useful construct for
exploring how people interact with information in informal settings. Information grounds
focuses on people’s information behavior in informal social settings such as book
clubs, gyms, folk festivals, bus stops, hair salons and supermarket queues. In essence,
information grounds can occur anywhere at any time, often unexpectedly, and while
they form around an instrumental purpose (e.g., receiving a service or good),
information sharing emerges as a by-product of the social interaction. (Counts and
Fisher 2010: 99)
Research into information grounds has to date dealt primarily with physical world settings.
The potential of the social interaction on the web, to serve as information grounds is clear,
but “to date, no comprehensive study exists” (Counts and Fisher 2010: 99). Counts and
Fisher’s research into online information grounds is one of the earliest studies detailing how
virtual social spaces serve as grounds for informal information exchange. In their analysis,
they found that “[o]nline information grounds were the most frequently listed as the best
places to get information” (Counts and Fisher 2010: 101). They conclude that online mobile
and social tools (in their research, the mobile social networking tool, Slam) can serve as a
“communication channel that provide[s] an always-on information ground that bridge[s]
geographical location” (Counts and Fisher 2010: 101). With the growing influence of the
internet and, more recently, online social networks, the information behaviours of individuals
are transitioning into these settings. Fisher and Julien (2009: 7-24) emphasize the growing
influence of the internet in information-seeking behaviour with both asynchronous (i.e., email,
blogs) and synchronous tools (i.e., instant message, games).
2.2

Coherence

Coherence is an orientation about the meaning and value of information elements based on
how they are connected, structured, and related (Antonovsky 1993:725). Coherence
contributes to the ability of an individual to comprehend an information space (Kamalski,
Sanders, and Lentz 2008: 323). In some contexts, such as national intelligence, failures to
form coherence in the assessment of fragmented information can be catastrophic. The
information needed to find out what was happening (for example, with terrorist attacks) is
later found to have been present, but organizational structure prevented its discovery (Farmer
2009: 6). Various people viewing the information had access to only partial elements and
were not able to put the pieces together into a coherent whole. Similarly, in medical situations,
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knowledge coherence is vital. The various data elements about patient symptoms need to “fit
together in a coherent causal scheme” (Klein, Moon, and Hoffman 2006: 70). Connecting,
integrating, and determining the relevance of different information elements are ongoing
activities in forming a coherence view of a topic or situation.
Swanson (1986: 108) argues that the
central problem of information retrieval, so far as the growth of scientific knowledge
is concerned, the task of finding all published information that has significant bearing
on the state of testing and of criticism of a given scientific theory or problem.
The problem facing individuals or organizations in attempting to develop a coherent view of
a situation is one of “undiscovered public knowledge” (Swanson 1986: 108). The information
exists within an organization, but it is not connected in a way to provide meaningful insight
for observers. Agents within the system possess only partial information (Miller and Page
2007: 87), raising the need for agents to be connected to each other in order to develop a
holistic understanding of what information in a system means. Cordero (2007: 748) describes
the process of forming coherence as “world-view making” that is “an ancient urge to seek a
comprehensive picture of the world⎯for the sake of understanding ourselves, for
knowledge’s sake, and not the least for acting as best we can on the basis of such knowledge
as we currently have.”
Two factors influence the ability for information discoverability and connectedness: the
limits of human cognition to take in and make sense of large quantities of information and the
design of organizations or the contexts in which the situation arises, as detailed by Farmer
(2009: 6) with regard to national intelligence failures where silos and departments were
structured “not to solve problems but to deflect responsibility.”
In order to act meaningfully in specific contexts, individuals require coherence about how
various information elements are related. Coherence-based reasoning “suggests that decisions
are made effectively and comfortably when based on coherent mental models” (Simon 2004:
516). Coherence is, in most non-crisis situations, the premise for action. In language and
discourse, coherence relations are “meaning relations that connect discourse segments”
(Kamalski et al. 2008: 323). Conceptual coherence (i.e., seeing a structure as an integrated
whole within an area of study, research, or practice) serves a similar role by drawing together
various elements to indicate comprehension or understanding.
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The meaning of an event or phenomenon cannot be determined in isolation. Sensemaking
activities are stitched or woven into a larger coherent structure by individuals. When forming
a coherent view of a situation, individuals “create referential connections between
corresponding elements and corresponding structures” (Seufert 2003: 228).	
  This structure is a
narrative of coherence (Siemens 2008) that individuals rely on to interact with the world or
communicate their views. Yancey (2004: 95) describes this process as one of weaving, where
individuals “weave words and context and images.”
Research in coherence formation is often rooted in reading and comprehension (McNamara et
al. 1996). In order to understand text, readers are required to create mental representations of
the text “where representations of the segments in the discourse are linked to one another”
(Kamalski et al. 2008: 323). The structure of a text⎯how well it coheres⎯“is a major factor
in comprehension” (McNamara et al. 1996: 2). The coherence of a text, or more broadly, an
information space or topic that an individual is trying to make sense of, influences “lowknowledge readers” comprehension (McNamara et al. 1996: 34). If a text is too difficult for
low-knowledge readers, “the construction of coherence” (McNamara et al. 1996: 35) may fail.
In contrast, high-knowledge readers perform better with low-coherence texts (McNamara et
al. 1996: 35). Minimally coherent text may force “knowledgeable readers to engage in
compensatory processing to infer unstated relations in the text” (McNamara et al. 1996: 1).
The relationship between an individual’s knowledge and need for structure and coherence is
not surprising in light of Vygotsky’s (1986: 187) zone of proximal development and the
importance of scaffolding in the learning process. Complex and fragmentary information
settings appear to be well suited to individuals with high levels of knowledge in the domain.
Klein (1999: 6) found similar relationship between levels of knowledge and the capacity of
individuals to adapt or interpret the meaning of new information in dynamic conditions.
Antonovsky (1993: 725) presents “adaptive coping” as a means of helping medical patients
move to “the healthy end of the health ease/dis-ease continuum.” He termed the “successful
coping with innumerable, complex stressors confronting us in the course of living” (1993:
725) as sense of coherence and defined it as:
a global orientation that expresses the extent to which one has a pervasive, enduring
though dynamic feeling of confidence that (1) the stimuli derived from one’s internal
and external environments in the course of living are structured, predictable, and
explicable; (2) the resources available to one to meet the demands posed by these
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stimuli; and (3) these demands are challenges, worthy of investment and engagement.
(1993: 725)
2.2.1

Fragmenting coherence

Traditionally, when a student received a textbook, the content included was presented in a
coherent and structured manner, leading to a relatively easy or at least guided means to
achieve coherence. In contrast, information that is fragmented requires more effort on the part
of individuals in pulling pieces together into an integrated whole. Coherent assessment of a
situation or context then forms the basis for action. In some settings, events do not have a
stable framework that leads to determination of next steps and actions (Kurtz and Snowden
2003). Making sense of a complex or even chaotic situation requires action on the part of
agents. Agent action produces changes in the circumstance or environment. As Weick (1995:
57) has stated, “Sensemaking is about plausibility, pragmatics, coherence, reasonableness,
creation, invention, and instrumentality.”
Many of the established coherence-making systems of society (e.g., newspapers, academic
publication, books, news programs) are changing as information continues to fragment.
Sensemaking (i.e., forming and recognizing connections) is difficult with the abundance and
hyper-fragmentation of information produced by digital technologies. Fragmentation of both
information and narrative around information is evident in blogs, social network services,
YouTube, and wikis. When social networks are accessible through mobile devices, a growing
portion of society has a voice or the ability to contribute to information sharing and exchange.
The Hudson River airplane crash, for example, demonstrated how individuals, close to an
action or occurrence, are able to contribute to news reporting (Beaumont 2009). In political
events and in natural disasters, the use of social networks and mobile phones have largely
transformed dialogue in society, often challenging the central sensemaking role played by
newspapers and traditional media.
The sociological impact of fragmentation and connectedness is significant in online settings.
Tools that currently present coherent information architectures (e.g., books and newspapers)
and offer an integrated, though often, mono-perspective, are being challenged by new media.
As Habermas (2006: 423) states, “The rise of millions of fragmented discussions across the
world tend instead to lead to fragmentation of audiences into isolated publics.” Discourse
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fragmentation is a consequence of reduced barriers to information creation and sharing
through the World Wide Web and social media.
Information granularity also presents a challenge; the formation of a coherent worldview
depends on integration, i.e., arranging distributed elements into meaningful relationships.
Complex situations often exhibit information fragmentation⎯or, more accurately,
information that is not connected to other elements. Military or national intelligence
gathering similarly deals with disconnected pieces of information. Until some type of
bounding structure is applied to the continuous information stream, the discovery of relevant
or important patterns is difficult. Pre-event intelligence is difficult to acquire because the
thing (i.e., event) that would connect different pieces is precisely what the agency’s personnel
are attempting to prevent. In order to resolve ambiguous problems, individuals move from “a
vague conception . . . toward a more clear understanding of the problem with a coherent
conceptual structure” (Vakkari 1999: 829). In other instances, individuals are required to act
in the absence of coherence as their actions become intertwined with, and create the context
for, making sense of the situation (Kurtz and Snowden 2003: 468).
2.2.2

Communicating coherence

Coherence is communicated through artefacts and narratives. According to Wittgenstein,
externalization of thought, such as the creation of artefacts, replaces “internal, mental
constructions . . . [with external and] non-mental” (Bloor 1983: 10) constructs.
Externalization eliminates the hidden power, or in Wittgenstein’s terminology the “occult
character” (Bloor 1983: 10), of a mental image. Eliminating the occult character permits
dialogue and discussion of concepts according to rules of logic and discourse.
Vygotsky (1986: 212), like Wittgenstein (Bloor 1983), attached externality to thought: “The
meaning of a word represents such a close amalgam of thought and language that it is hard to
tell whether it is a phenomenon of speech or a phenomenon of thought.” Vygotsky (1986:
218) extends the thought/word connection by stating that thoughts do not come into existence
unless expressed in words. The narratives and the artefacts produced through sensemaking
activities, such as video recordings, stories, or information-centring points (i.e., methods or
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tools, such as hashtags6 and Storify7, to bring together fragmented information around a set
topics) are important in preserving and communicating how an individual sees the world.
Artefacts are a means of sensegiving (Gioia and Chittipeddi 1991: 4348) that the artefact
creator can use to communicate both her process of coming to understand a topic or situation
and also the end result (schema) of her sensemaking activities.
2.2.2.1	
  

Artefacts	
  

Knowledge workers, according to Shariq (1998: 17), are engaged in a “continuous process of
sensemaking through interaction with, and the creation of, either abstract or tangible artifacts.”
Like Wittgenstein’s language games (Bloor 1983), artefacts serve to communicate the
understandings that individuals have gained with regard to complex topics. Artefacts are
information structures that communicate meaning to others. These information structures can
include images, paintings, sculptures, language or text, videos, and maps or diagrams.
Artefacts are more than just representations of an individual’s understanding; they also serve
as a means to orient others who encounter them later. The evolutionary value of tool making
and use serves “not just . . . immediate peers; tools are likely to structure the informational
environment of the successive generations” (Jeffares 2010: 517). An artefact captures the
concepts and ideas of an individual involved in the process of sensemaking and wayfinding
and makes it available for others at a future time. As discussed in the previous section on the
transition to digital information, the activities of individuals online produce a data trail: itself
an artefact that details how individuals navigate and make sense of complexity.
2.2.2.2	
  	
  

Narratives	
  

A common theme in sensemaking literature is the power of stories or narrative. According to
Browning and Boudès (2005: 32), narrative is “a type of communication that happens in
conversation, is composed of discourse, appears in sequence, and is interpreted
retrospectively.” Rhodes and Brown (2005: 170) argue that there “is a broad consensus

6

Hashtags are commonly used in social network services such as Twitter in order for individuals to track
distributed conversations. A hashtag is generally preceded with the # sign. The hashtag #cck08, when included
in a tweet, would appear in Twitter search results with all other tweets tagged with the same tag.
7

http://storify.com/

8

Gioia and Chittipeddi (1991) describe sensegiving as a task that senior organizational leaders engage in as a
means to provide clarity and direction for subordinates. However, as detailed in chapter 4 of this thesis,
sensegiving can occur anytime someone creates an artefact or narrative and shares it with others, regardless of
whether the individual is a leader or a peer.

29

Chapter 2: Literature Review
among narrative scholars that sensemaking refers to the processes of narrativization.” Brown
(2004: 97) extends the idea of narrative formation as making sense of the world when he
states, “narratives are an important symbolic form through which meanings are constructed
and shared.” Narratives assist in understanding the world through structuring some type of
sequential discourse, establishing and negotiating the meaning of that discourse, and then
subsequently sharing that meaning through additional narrative.
Narratives, beyond making sense of the world, are part of an identity construction process
that involves positioning ourselves with regard to “cultural experiences that are, in
themselves, narratively constructed” (Caracciolo 2011: 6). These narratives regulate
“virtually all aspects of our lives” and should be “considered a cognitive act through which
we enact or bring forth ‘meaning from a background of understanding’” (2011: 6).
In summary, coherence is important in understanding how the information elements that
individuals encounter are related and structured. This structure is communicated through
narratives and artefacts. The formation of coherence is complicated in environments where
information is fragmented and abundant. The next section will explore the information
fragmentation challenge through complexity theory and networks. Rather than attempting to
reduce complex and fragmented phenomena to simple structures, a position of complexity
held in context is advanced as a means of preserving the value of complexity theory as a
means of understanding information.
2.3

Complexity and networks

This section introduces two related elements: complexity and networks. According to Solé
and Valverde (2004: 1), “[M]any complex systems are to some extent describable by the
network of interactions among its components.” After describing the attributes of each,
distributed cognition is discussed and finally, the application of complexity and networks to
social settings is explored.
2.3.1

Growing complexity

Complexity science is concerned with the study of how elements in a system form and reform through self-organization. Miller and Page (2007: 7) define complex systems as “a set
of diverse actors who dynamically interact with one another awash in a sea of feedbacks.”
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The tools and approaches used to understand complicated systems: that is, ones that can be
reduced to atomic elements and can still allow researchers to gain insight (2007: 10) are not
effective in complex systems. Complex systems are not reducible because it is “impossible to
reduce the system without killing it” (2007: 10). Complex systems are “made up of a large
number of parts that interact in a nonsimple way” (Simon 1962: 468).
Morin (2008: 5) describes complex systems as a “fabric … or heterogeneous constituents that
are inseparably associated.” Complexity is difficult to comprehend from the complicated or
simplified worldview that “dominates our culture today” (2008: 51). Complexity has
“disturbing traits of mess, of the inextricable, or disorder, of ambiguity, or uncertainty”
(2008: 5) and, in order for people to effectively embrace it, interact with, and understand the
world, it requires the development of a new mindset driven by “the collections of new
conceptions, new visions, new discoveries, and new reflections” (2008: 51).
One way to understand the differences between complicated and complex systems is to
consider where researchers place emphasis: Complicated (reducible) systems can be
understood by considering the atomic elements that comprise the system, whereas complex
systems can only be understood by the considering the “extreme quantities of interactions”
that produce a degree of “uncertainty, indetermination, and random phenomena” (Morin
2008: 20). As an illustration, a complicated system is one where each element has a place,
such as building, a watch, or a jigsaw puzzle. A complex system is one where numerous
elements can connect in different, possibly unanticipated, combinations, such as with a
weather system. The development of the field of complexity science is concerned with “a
fascinating kind of order in which no director or designer is in control but which emerges
through the interaction of many entities” (Kurtz and Snowden 2003: 464). Complexity
science is interdisciplinary in nature, “touching fields from mathematics to evolution to
economics to meteorology to telecommunications” (2003: 464).
Complexity underpins many aspects of society, presenting a clear challenge to knowledge
workers, colleges/ universities, and to corporations. A complex system creates uncertainty in
planning and decision-making, as future states cannot necessarily be predicted based on
current states (Miller and Page 2007: 9). Education, for example, provides individuals with
the capacity to perform certain tasks and function in certain careers. When complexity and
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information quantity increase, the stable system of knowledge of the current education
system is no longer fully relevant (Barnett 2000).
Economies are in the midst of a dramatic shift toward complexity (Hagel 2009, Martin
Prosperity Institute 2009). Complexity is “perhaps the most essential characteristic of our
present society” (Heylighen, Cilliers, and Gershenson 2006: 1). The information age and
growing complexity disrupt the business practices that were successful in the manufacturing
age. According to Rosenhead (1998: 5), attempts to manage and control activity are “all
completely wrong from the perspective of . . . complexity theory.”
As the information economy matures, new methods for making sense of abundance and
complexity are being developed. Companies such as Palantir9, Namax Di10, IQT11, and
Epagogix12 are developing platforms to make sense of and visualize complex information.
Predictive capacities of this genre of technologies are being utilized to predict the box office
success of a movie (Epagogix), financial market performance (Palantir), and intelligence
threats (IQT).
Within complexity theory, the popular statement that knowledge is power is not fully
accurate; integration of knowledge and understanding changing patterns of information
elements as holistic is increasingly a source of power. An asymmetric advantage does exist
for the holder of information over those who do not possess it, as reflected in insider trading:
the utilization of non-public information to leverage personal gain. However, integrated
information structures are a knowledge advantage that is particularly pronounced in military
activity, where intelligence is a critical contributor toward victory (Gleick 2011: 214).
Approaches for making sense of complexity rely on a long history of “cultural transmission
of cognitive tools” (Shalizi 2007: 1). The methods for organizing and structuring information
(e.g., libraries, journals, the scientific method) carry from generation to generation and
“structure the environment of the successive generations” (Jeffares 2010: 517). Much like
Kuhn’s (1996: 6) argument that the accumulation of anomalies in the process of normal

9

http://www.palantirtech.com/

10

http://www.namaxdi.com/

11

http://www.iqt.org/

12

http://www.epagogix.com/
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science eventually produces paradigm shifts within science, the weaknesses or anomalies of
existing information management tools to meet digital information needs similarly requires
new perspectives and new views of how to interact with information. For example, the large
number of collections in the Library of Alexandria necessitated a classification scheme. This
scheme served as a “well-made intellectual edifice where every doctrine has its proper place”
(McNeely and Wolverton 2008: 13). The web necessitated systems, such as DNS and
common standards, and protocols, such as HTTP, HTML, and ICP. The relationship between
structure and flexibility is an attribute of adaptive systems as they “deal with the tension
between the benefits of achieving precise behaviour and the cost of increased system fragility”
(Miller and Page 2007: 140). The hypothesis that human intelligence co-evolved with social
structures offers support for the information-centric view of human functioning in asserting
that “intelligence evolved primarily to deal with complex social problems” (Mesoudi,
Whiten, and Dunbar 2006: 406).
2.3.2

What are networks?

The development of the telegraph, phone systems, the internet, the World Wide Web, and air
travel have raised the prominence of networks over the last century. Attention to connections
is particularly evident in the development of social network systems from the late 1990s until
the time of this writing (boyd and Ellison 2007). The popularization of the World Wide Web
as a medium for commerce, communication, information sharing, and education has also
raised the profile of networks as a means of organizing information, communication, and
education. Research from fields as diverse as sociology (Castells 1996, Wellman 1999, Watts
2003), physics (Barabási 2002), economics (Beinhocker 2006), information and knowledge
(Benkler 2006), and organizational effectiveness (Stephenson 2002) suggest that networks
fundamentally alter the hierarchical structure found in many traditional institutions⎯and
even society (United Nations Educational, Scientific, and Cultural Organization 2005). The
focus of many academic journals also reflects the exponential growth in interest on social and
complex networks in sociology (Borgatti and Foster 2003), mathematics, physics, chemistry,
and other fields (Scharnhorst 2003).
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Research into networks is interdisciplinary, as indicated by numerous research labs⎯Santa
Fe Institute13, Center for Complex Network Research14⎯working on networks and
complexity science. Emerging research in fields such as neuroscience indicates that networks
also underpin cognition and thought. For example, analysis of the networks of the neocortex
indicates the presence of similar network properties⎯small worlds and hubs (Sporns and Zwi
2004, Stam and Reijneveld 2007, Sporns 2011)⎯to physical or real world networks.
Biological networks (e.g., food webs and protein interaction networks) exhibit similar
configurations. As Barabási (2002: 7) has stated, “[N]etworks are everywhere. All we need is
an eye for them.”
Network research is an expanding field, influencing a growing number of disciplines and
even altering how science is conducted and how organizations are designed and function.
Castells (2000: 214) argues that “for the first time in history” the network, not a particular
individual or collective, is the “basic unit of economic organization.” As organizations,
society, and countries adjust to network-based models of economic structure, dramatic
transformations have resulted in work and international law. The European Union and, in
education, the Bologna Accord (Charbonneau 2009), represent increased integration,
movement of people and capital, and networked governance across Europe. Immigration
trends and capital flows also reflect the prominence of networks as structures influencing life
and work for members of modern economies.
Networks are “a collection of points joined together in pairs by lines” (Newman 2010: 1).
From this simple concept, an astonishing array of complex phenomenon can be described.
Networks indicate how information flows and the structures that influence its flow. Network
structure constrains or enables various types of information flow and exchange models.
Commonly referenced network attributes are presented in Table 2.1.

13

http://www.santafe.edu/

14

http://www.barabasilab.com/index.php
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Table 2.1 Network concepts

Attribute

Description

Hubs

Central nodes found in scale-free networks, “dominating the
structure of all networks in which they are present” (Barabási
2002: 64).

Powerlaws

A few nodes have large numbers of incoming links, while
many nodes receive only a few links (Buchanan 2002: 84).

‘Small world’ networks

A middle ground network formation, between random and
regular networks, based on network clusters and hubs (Watts
and Strogatz 1998).

Tie strength

The strength of connections influences the type of
information that is accessible to individuals. Weak ties often
provide novel information whereas strong ties (family and
close friends) have access to similar information (Granovetter
1973).

Structural holes

“separate nonredundant sources of information, sources that
are more additive than overlapping” (Burt 2001: 35).

Affiliation

The concept where “actors are connected via co-membership
of groups of some kind” (Newman 2010: 53).

Scale-free networks

A network with hubs, where “the distribution of node
linkages follows a power law” (Barabási and Bonabeau
2003: 55).

Networks are also prominent in corporate settings. Professional social network sites, such as
Linked-In15, provide business people with an opportunity to network, share information,
collaborate, and even find employment, but the impact of networks in corporate settings runs
much deeper than simple social networks. Globalization itself is made possible through
technological networks. The early adopters of networked technological infrastructure were
able to leverage “leading-edge technological breakthroughs, . . . [which] revolutionized retail
competition” (Powell and Dent-Micallef 1997: 385). IBM’s “predictive analytics” focuses on
analysing information generated by individuals in the daily course of their work and then
predicting suitable positions for those individuals within the organization (Baker 2009: 24).

15

https://www.linkedin.com/
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2.3.2.1	
  

Social	
  networks	
  

The rapid adoption of social networking software, such as Facebook and Twitter, reveals the
degree to which networks have penetrated society. As a result of these technologies, people
have direct experiences with social and technological networks, increasing awareness of how
information is shared and how social connections form in networks. Social network are based,
not surprisingly, on the principles and concepts of network theory in general. Miller and Page
(2007: 115) differentiate social networks from other structures in that “agents in social
systems often alter their behavior in response to anticipated outcomes.” In the context of
information exchange, “[s]ocial network theory provides an avenue to explore information
behavior and build an understanding of the nature of information exchanges” (Schultz-Jones
2009: 619).
Researchers have attempted to define social network size based on various factors, such as
age, marital status, personality, and education (Hill and Dunbar 2003: 65). Hill and Dunbar’s
research analysing the number of Christmas cards sent by 43 questionnaire respondents
(2003: 57) supported earlier, and commonly cited, numbers of 150 people in networks
(Dunbar 1993). Hill and Dunbar (2003: 69) state that their Christmas card network size “[is]
remarkably close to the value of 150 predicted for human social size based on the relationship
between group size and brain size across primates.” Larger network sizes than Dunbar’s have
been reported (Killworth et al. 1990). However, the question about what defines a social
network becomes important, especially in the context of online social network services.
Some social network tools, notably Facebook, LinkedIn, and Twitter, list the size of network
in terms of friends or followers. However, these networks may have little intimacy or
substance. Some Twitter accounts list tens of thousands, even millions, of followers. Lady
Gaga, for example, had at the time of this writing over 10 million followers (Twitter c 2011).
Twitter allows one-directional following: Someone follows you, but you do not necessarily
follow them. This can produce very uneven networks, where popular users follow only a
fraction of the total number who, in turn, follow them. Facebook, in contrast, has twodirectional following: Users have to confirm that they want to “be friends” with another
Facebook user. As a consequence, social connections are less lopsided on Facebook than they
are on Twitter.
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If a criteria of “intimate social network[s]” are formal relationships (Hill and Dunbar 2003:
64), then online social networking sites often vastly exceed intimate and formal structures,
simply due to the number of connections most users have in these spaces. In spite of concerns
that technologies that have been popularized in the latter half of the 20th century reduce social
connectivity (Putman 2000), Wang and Wellman (2010: 1150) report that “there is abundant,
consistent and systematic evidence showing a positive association between internet use and
contact with friends.” Participating in large network sites may, however, influence
information flow, such as when a YouTube video goes viral, but large social networks
encounter the same challenges as information abundance: People simply cannot apprehend
and make sense of all the information that they encounter.
2.3.2.2	
  

The	
  influence	
  of	
  social	
  networks	
  

Whether through social or technological networks, information flow is influenced by network
structure. Information and disease spread via network structures, viruses spread via computer
networks, financial crises spread through a combination of social and information networks.
Strogatz (2001: 268) emphasizes the importance of understanding network anatomy in stating
“structure always affects function.”
The structure of sensemaking domains within the Cynefin framework (i.e., the quadrants of
chaos, complex, knowable, and known) is a product of connection strength (Kurtz and
Snowden 2003: 470) as detailed in Figure 2.2. Each of these domains reflects the relationship
between central and distributed control and interaction. The types of media used in the
communication processes also determine, or activates, various levels of “tie
strength”⎯strong, weak, and latent. Ties, or connections, exist “between communicators
wherever they exchange or share resources such as goods, services, social support or
information” (Haythornthwaite 2002: 386).
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Figure 2.2 Connection strength in Cynefin domains.

Networks for information exchange trace back to the earliest days of hunter-gatherers. The
skills of farming and techniques for hunting and trapping were developed in social clusters of
families and communities. Networks⎯first in the form of familial and kinship bonds, then
eventually in the form of trade and commerce⎯underpinned the development of civilization
through the creation of bands, tribes, chiefdoms, and states (Flannery 1972: 401). In more
recent history, libraries such as the Library of Alexandria reveal a connected humanity and
the importance of reaching beyond national boundaries in the exploration of knowledge
(McNeely and Wolverton 2008: 18).
Christakis and Fowler (2009) argue that social networks have a far greater influence on
people than previously thought. Suicide, generosity, obesity, and even happiness are
influenced by the people to whom we are connected. While some have expressed concerns
about Christakis and Fowler’s methodology and the scope of their claims (Lyons 2011), the
general concept of social networks influencing behaviour traces back through decades of
research in sociology (Milgram 1967, Granovetter 1973).
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Within the field of education, networks impact teaching and learning. Illich (1970) posited
learning webs as an alternative education model to the centralized, but unsustainable,
classroom models. The International Networked Learning Conference has been hosted biannually since 199816 and researchers Hiltz and Turoff (1981) have emphasized the value of
computers in education as networked communication devices. Research over the last decade
has confirmed the importance of networked technologies for learning (Conole et al. 2006,
Smith, Salaway, and Caruso 2009, Smith and Caruso 2010) and for communicating
(Hampton et al. 2011). Research has also confirmed how learning processes are changing due
to the development of network tools and processes (Rennie and Mason 2004, De Laat 2006).
Social and technological networks distribute control differently than classroom education
models. Social and technological networks give end-users greater control in accessing
information and in creating spaces of interaction with others. Interaction spaces, such as
blogs and social network sites, are generally not institutionally controlled and contribute to
forming the digital identity of active participants.
2.4

Sensemaking

2.4.1

Defining sensemaking

“By naming them he made them.
They were there
Before he came
But they were not the same” (Page 1985: 71).
Sensemaking17 is an activity that individuals engage in daily in response to uncertainty,
complex topics, or in changing settings. Much like with the earlier discussion of the term
“information”, sensemaking is a term in common use but with limited agreement on what it
precisely means. Researchers argue that “[n]o single, unambiguous answer can be given…for
sense-making theory has several meanings depending on the disciplinary or paradigmatic
position of the speaker” (Kari 1998: 1).

16

http://www.networkedlearningconference.org.uk/past-proceedings/index.htm

17

The grammar of the term sensemaking varies based on different theorists. Weick uses the term as a
“neologism meant to convey the idea that the term is all encompassing” (Browning & Boudès 2005: 33). In
contrast, other theorists, such as Dervin and Snowden use the compound “sense-making” to “describe a whole
set of processes . . . and to use narrative theory to understand the complexity of organizational environments”
(Browning & Boudès, 2005: 33). I use the neologism sensemaking to reflect the more encompassing view of
sensemaking when describing the activities of individuals in online environments.
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In contrast to decision-making models in crisis situations, Weick, Sutcliffe, and Obstfeld
(2005: 415) promote a narrative model of sensemaking. They argue that sensemaking is “not
about truth and getting it right. Instead it is about continued redrafting of an emerging story
so that it becomes comprehensible.” Weick’s sensemaking model emphasizes non-linearity,
and pattern recognition. The importance of pattern recognition is consequential in that it
integrates the expertise of individuals with narratives of coherence. Sensemaking is an effort
“to create order and make retrospective sense of what occurs” (Weick 1993: 635).
Nowhere is the emphasis on dialogue more precise than in the work of Brenda Dervin (2003).
The Dervin Sense-Making Methodology, dating back to the early 1970s, “is proposed as an
alternative to approaches based on traditional transmission models of communication”
(Dervin 2003: 6). Dervin (2003: 238) uses the metaphors of “situation” “outcomes”, and
“gaps”, “moving across time and space, facing a gap, building a bridge across the gap, and
then constructing and evaluating the uses of the bridge.”
Sensemaking and the process of learning are related, but each has distinct constructs
(Schwandt 2005). Learning emphasizes time for consideration, reflection, and integration,
whereas sensemaking is “swift and hasty as opposed to reflective” (Schwandt 2005: 189). In
sensemaking, individuals understand a problem that “they face only after they have faced it
and only after their actions have become inextricably wound into it” (Weick 1988: 306). In
contrast, formal learning often occurs within a construct of increasing the capacity of an
individual to act, instead of situation-specific sensemaking activities.
With the breadth of the topic of sensemaking, and its intuitive feel and common use, it is
unsurprising that numerous definitions exist. A sampling of definitions include:
•

“Sensemaking is finding a representation that organizes information to reduce the
cost of an operation in an information task” (Russell et al. 1993: 272).

•

“[S]ensemaking is a motivated, continuous effort to understand connections . . . in
order to anticipate their trajectories and act effectively” (Klein et al. 2006: 71).

•

“Sensemaking is about labeling and categorizing to stabilize the streaming of
experience” (Weick et al. 2005: 411) and differs from decision making in its focus
on “contextual rationality” (Weick 1993: 636).
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•

Sensemaking involves individual’s attempting to “negotiate strangeness” (Weick
1993: 645). Failures in these settings occurs when “[f]rameworks and meanings
[destroy] rather than [construct] one another” (Weick 1993: 645).

Sensemaking, then, is essentially the creation of an architecture of concept relatedness, such
as placing “items into frameworks” (Weick 1995:6) and continually seeking “to understand
connections” (Klein et al. 2006: 71). Sensemaking occurs in many facets of personal and
organizational life, including crisis situations, routine information seeking, research, and
learning. Individuals engage in nebulous problem solving without a clear path daily: a parent
raising a child, an employee starting a new job, a doctor without a clear diagnosis for a
patient, a master’s research student, and so on.
Stanley and Jha (2009) suggest mindfulness as a means to build the capacity to cope with
stressful, ambiguous, and complex situations. As a sensemaking approach, mindfulness is
similar to Weick and Roberts’ (1993: 366) concept of “heedful interrelating”. Heedful
interrelating focuses on present-mindedness, where an individual is focused, conscious, and
aware of her activities, enabling her to connect “sufficient individual know-how to meet
situational demands” (Weick and Roberts 1993: 366).
According to Weick (1995: 17), sensemaking is distinct from “other explanatory processes
such as understanding, interpretation, and attribution.” Sensemaking is unique in that it is:
1. Grounded in identity construction: “the establishment and maintenance of identity
is a core preoccupation in sensemaking” (Weick 1995: 20).
2. Retrospective: “an activity in which many possible meanings may need to be
synthesized” (Weick 1995: 27).
3. Enactive of sensible environments: “people often produce part of the environment
they face” (Weick 1995: 30).
4. Social: “Sensemaking is never solitary because what a person does internally is
contingent on others” (Weick 1995: 40).
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5. Ongoing: “Sensemaking never starts. The reason it never starts is that pure
duration never stops…people are always in the middle of things” (Weick 1995:
43).
6. Focused on and by extracted cues: “Extracted cues are simple, familiar structures
that are seeds from which people develop a larger sense of what may be occurring”
(Weick 1995: 50).
7. Driven by plausibility rather than accuracy: “If accuracy is nice but not necessary
in sensemaking, then what is necessary? The answer is: something that preserves
plausibility and coherence, something that is reasonable and memorable” (Weick
1995: 60).
How does technology influence Weick’s sensemaking principles? What happens when
sensemaking is no longer possible in a situation due to a breakdown of order or chain of
command (Weick 1993) or when and individual is more concerned with analysing incoming
data rather than observing patterns and relationships such as the Blackhawk shoot down in
Iraq (Snook 2002)? Morrison et al. (2007) draw attention to the need for updating
information within sensemaking activities: Once orientation to a problem or context has
occurred, sensemaking literature has not explored how updating occurs. This concern is
particularly pronounced in medical fields where an initial diagnoses needs to be revised to
avoid fixation error as new information or symptoms arise. Failure to revise sensemaking
frames, schemas, or narratives for new and contradictory information can result in physician
error.
Sensemaking activities are relational. When an individual begins to orient himself to the
strangeness of a new domain of knowledge, his sensemaking artefacts can create a ripple
effect when others incorporate his artefacts into their own sensemaking activities. The ripple
effect of sensemaking artefacts being repurposed (or mashed up) is common in online
environments such as YouTube. De Jaegher and Di Paolo (2007: 497) describe this process
as participatory sense-making (hyphen in the original): “The coordination of intentional
activity in interaction, whereby individual sense-making processes are affected and new
domains of social sense-making can be generated that were not available to each individual
on her own.”
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2.4.2

Information seeking and sensemaking

Pirolli and Card (2005) categorize sensemaking strategies in “bottom-up” and “top-down”
processes (see Table 2.2).
Table 2.2 Bottom-up and top-down processes

Bottom-up:

Top-down:

Search and filter

Re-evaluate

Read and extract

Search for support

Schematize

Search for evidence

Build case

Search for relations

Tell story

Search for information

These attributes of seeking, structuring, and making sense of information are not well studied
in human psychology (Pirolli and Card 2005: 344, Pirolli 2007: 13). The lack of research
emphasis is surprising considering that “[h]umans . . . are extreme in their reliance on
information” (Pirolli 2007: 13). The combination of recording, transmitting, evaluating, and
applying information is a principal driven of human evolution and of improvements in the
quality of life. For example, through information-validation models such as the scientific
method, improvements in healthcare and nutrition have resulted in increased life expectancies
(World Health Organization 2009) and an explosion in global population in the last several
hundred years.
2.4.3

Quadrant of sensemaking activity

Sensemaking activities can be organized into four primary categories: daily sensemaking,
mapping to existing knowledge, new knowledge, and crisis sensemaking (see Figure 2.3).
Each of these quadrants represents different levels of structure and different relationships
between individuals and collective (participatory) action.
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Figure 2.3 Quadrant sensemaking model.

2.4.3.1	
  

Daily	
  Sensemaking	
  

Daily sensemaking involves activities, such as “everyday life information seeking”
(Savolainen 1995: 266). In this quadrant, individuals do not have a strong goal- or task-based
focus. Instead, their information seeking habits fall into a flow or “way of life” model “based
on choices that individuals make in everyday life” (1995: 262). Information encountered in
this domain relates to personal lifestyle choices, hobbies, interests, leisure time, and finances
in terms of “orienting information [current events] . . . [and] practical information [solutions
particular problems]” (1995: 272).
2.4.3.2	
  

Mapping	
  to	
  existing	
  knowledge	
  

Mapping to existing knowledge is an individual or largely personal sensemaking activity. The
concepts to be learned, by the individual, have already been established by researchers in the
field. As an illustration: A student taking introductory physics in a first-year university
program may experience frustration and confusion in connecting various concepts and ideas.
However, this personal confusion is not reflective of the field as a whole. The newcomer
experience is one that most individuals experience in any new domain of personal inquiry. In
order to move beyond this quadrant, learners essentially map their knowledge to what already
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exists within the domain. While the transitory process and point at which a novice becomes
expert is not clearly defined, years, even decades, of study and practice in a domain are often
required in order to develop the “schema that can guide problem solving” (Hunt 2006: 33).
Experts, according to Klein (1999: 152), “see inside events and objects” and notice patterns
and connections that novices fail to see. The mental models of experts provide greater insight
into complex scenarios and how concepts and subtasks relate to goals and expectations.
Deviations in expectations of complex patterns observed by experts can provide insight when
something is wrong in a particular context. Experts not only “know more, but they also know
differently” (Feltovich, Prietula, and Ericsson 2006: 57). Novices “follow rules. Experts do
not” (Klein 1999: 169). Instead of rule following, experts rely on pattern recognition in
interacting with new information or contexts.
Mapping to existing knowledge in the form of a course or new area of study differs from the
sensemaking urgency of crisis situations. Both, however, share many of the attributes and
methods of navigating or manoeuvring in “strangeness” (Weick 1993: 645). Individuals who
undertake study in a new topic apply effort in order to categories concepts, organize
phenomenon in order to clarify meaning, and form relationships between new ideas and
concepts as well as integrate them with their existing knowledge base.
2.4.3.3	
  

New	
  knowledge	
  

New knowledge is generated through science, technology, and research. Most knowledge is
accumulative, where new concepts are connected to or under the umbrella of existing
knowledge frameworks. Kuhn (1996: 11) classifies ordinary science as “research firmly
based upon one or more past scientific achievements.” In contrast, a period of scientific
revolution is a “gestalt switch” (Kuhn 1996: 122), where the anomalies that have built up in
the process of normal science achieve a crisis point and force a reconceptualization of
dominant views within a domain or research. The works of Galileo, Einstein, and Bohr are
illustrations of researchers placing scientific domains on a new conceptual footing. Expertise
plays an important role in the development of new knowledge. New knowledge or new
technologies require “working with⎯and knowing in a deep way⎯certain components and
functionalities and certain newly uncovered effects” (Arthur 2007: 284).
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2.4.3.4	
  

Sensemaking	
  in	
  crisis	
  settings	
  

In crisis situations, experience is important. The cognitive schema of experts allows access to
a broad range of options, choices, and even creative problem solving. Klein (1999: 24)
describes the process of crisis response as a recognition-primed decision model that “fuses
two processes: the way decision makers size up the situation to recognize which course of
action makes sense, and the way they evaluate that course of action by imagining it.” Klein
emphasizes the importance of pattern recognition and assigning meaning to elements in a
particular context based on past experiences. However, at its core, the recognition-primed
model is rooted in decision-making processes that occur in crisis situations. Weick (1988:
305) addresses how personal capacity influences the ability for individuals to take a largescale view of a situation. Weick argues that people “think by acting.” When complex
situations are encountered, people make sense of the situation through actions. These actions
then become tightly bound with how the situation unfolds. In instances where people are not
given suitable training or guidance, actions can create a crisis that might otherwise have been
avoidable. Weick (1988: 311) asserts that “[t]he more a person sees of any situation, the
higher the probability that the person will see the specific change that needs to be made to
dampen the crisis.” This raises a concern, however, about how much information is too much.
In many situations, such as the United States attacks on 9/11, Mumbai attacks, and London
subway attacks of 7/7, information on the prospect of those attacks existed, but the meaning
of separate information elements was not recognized because the elements were not
connected so as to reveal a pattern or novel insight. Returning to Vannevar Bush’s (1945: ¶ 7)
statement, the important information is lost in “the mass of the inconsequential”.
Sensemaking where members are aware of a crisis as it is unfolding, such as in the Mann
Gulch disaster that claimed the lives of 13 fire fighters (Weick 1993), can produce structural
breakdowns that impede the ability of individuals to make sense of information through their
existing framework. Crisis situations also result in the inability for individuals to “negotiate
strangeness” (Weick 1993: 645). The Frameworks and meaning-making activities that work
in more stable environments may amplify, rather than correct, a crisis. Crisis situations, such
as the Bhopal disaster, 9/11 terrorist attacks in the United States, the 2008 global financial
crisis, the friendly fire Blackhawk shootdown in Iraq, or the Challenger disaster, are complex
and involve many components and failure elements (Snook 2002, Farmer 2009). In these
instances, interplay exists between individual actions, organizational structure, context, and
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failure of leaders or decision makers to recognize important information elements (Vaughan
1996).
Problems can often only be known in reverse because the connections between components
can only be understood once attention is turned to the elements that comprised them. To
know a problem is to know which pieces to look for. After a crisis has occurred, the clues
seem obvious. Extracting information elements from the flow is easily done, but when
experienced without a targeted outcome, information flow is too random and too ambiguous
to readily provide coherence. From a probabilistic perspective, looking back in time
probability has been funnelled through an outcome, but when looking forward, all
probabilities are open.
Event-centred pattern recognition (see Figure 2.4) is common in intelligence failures (such as
the terrorist attacks) or accidents (e.g., Bhopal, BP Gulf oil spill). After an event has occurred,
the patterns become visible. However, prior to the event, the connections between various
factors were not discernable. Systems and methods are required that are better capable of
recognizing pre-event risks. The concept of a “black swan” (Taleb 2007), an event that
cannot be anticipated based on historical events, can be a contributing factor as well. Events
such as an earthquake may not be predictable. However, events that involve human agency
and planning, such as a terrorist attack, leave data trails that can be recognized before an
event occurs.

Continual flow
of information

Eventcentred
pattern
recognition

Figure 2.4 Event-centred pattern recognition.

2.4.4

Context

In complex settings, solutions do not necessarily exist a priori. Solutions occur within a
particular context. This is especially true of social systems (Johnson 2003: 736). Context is not
only a situation in which action occurs, but is itself also influenced by the activity of agents
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(Johnson 2003: 753). After Johnson’s detailed review of the importance of context, he suggests
that greater research into context “is perhaps the major area for growth, gain in social science
research, since it has been so understudied” (2003: 753). The importance of context in guiding
the selection of different sensemaking processes is detailed in Figure 2.5. Context determines
the sensemaking quadrant to be activated and, after a period of engagement, results in the
formation of some level of coherence with the agent or agents involved. The coherence formed
by agents then serves as the basis for action taking. In fields such as information sciences,
information seeking is similarly contextually reliant (Johnson 2003: 737).

Figure 2.5 Context in sensemaking.

2.5

Wayfinding
“Half the fun of travel is the aesthetic of lostness” (Ray Bradbury)

Literature in sensemaking often relies on spatial-based metaphors. Concepts such as
navigation, “muddling through” (Lindblom 1959: 88), and bridge building (Dervin 1998: 39)
emphasize knowledge as an entity that requires orientation on the part of the knowledge
seeker. The spatial component of trying to make sense of information, however, is distinct
enough to warrant consideration itself. The term wayfinding details how people orient
themselves spatially through the use of symbols, landmarks, and environmental cues.
When individuals encounter new or novel settings, they orient themselves to their
surrounding (Golledge 1992: 199) through a process called wayfinding. Wayfinding is a
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specific type of sensemaking that involves orientation or “spatial problem solving” (Passini
1984: 154) or “the process that takes place when people orient themselves and navigate
through space” (Raubal and Winter 2002: 244). In particular, “recognizing places and finding
one’s way between places” (Golledge 1992: 199) is vital in assisting participants in what
Dervin (1998: 39) calls “traveling through time-space”. Navigation is a “fundamental human
activity and an integral part of everyday life” (Timpf et al. 1992: 348). Darken and Peterson
(2002: 493) argue that wayfinding “is the cognitive element of navigation . . . it does not
involve movement of any kind but only the tactical and strategic parts that guide movement.”
Wayfinding literature has generally been concerned with physical settings. In recent literature
(Darken and Sibert 1996) have detailed how individuals orient themselves in online settings.
Darken and Sibert (1996: 142) argue for the value of adopting the metaphor of physical world
navigation to virtual world navigation. In either physical or online settings, the confusion of
being disoriented causes individuals to seek out any elements that “can represent . . . a sense
of location” (Golledge 1992: 199). Information about environments is largely “obtained by
traveling through it” (Golledge 1992: 200). Place or landmark knowledge involve “features”
or “perceived attributes” (Golledge 1992: 200) that serve to orient an individual and help
them locate desired places and routes (Golledge 1992: 212). Navigation in this setting
involves the “development and use of a cognitive map . . . a mental representation of an
environment” (Darken and Peterson 2002:493).
Allen (1997: 364-365) emphasizes the “situational context” that influences wayfinding and
details four phases:
1. Initiation: the “activating query”
2. Route description: the provision of “sufficient information for the questioner to reach
the designated definition”
3. Securing phase: clarification and confirming statements
4. Closure phase: “social convention” to “end the transaction”
Wayfinding, when applied to information seeking and learning, incorporates navigational
language to describe how individuals orient themselves in new settings. Research tools, such
as SensePlace, incorporate “place, time, and conceptual inputs” to assist in sensemaking
(Tomaszewski et al. 2011: 193). Tomaszewski et al. focus on geographic information by
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using Google News as a data source. However, the concept of navigation through information
settings, like Pirolli’s (2007: 14) “information foraging”, involves the exaptation of food
foraging models to information.
Kerr (1990: 511) similarly appropriates physical world navigation metaphors for digital
databases in emphasizing the importance of system users having the skills to navigate to and
through desired information. While much of database navigation has changed since the
development of advanced search engines, the general concept of information navigation (i.e.,
orientation to information structure and location) remains important in coming to understand
new subjects or situating new information in relation to what is already known.
Sadeghian et al. (2006: 356) acknowledge that landscapes within virtual environments, like
information landscapes, cannot be encompassed or understood by a single user’s view.
Darken and Sibert (1996: 142) also present the need of individuals to conceptualize an entire
space, but being limited to function only within one small aspect of it. As with the models of
information seeking and sensemaking, Darken and Sibert (1996: 143) classify three
wayfinding tasks: naïve search, primed search, and exploration. Naïve search involves
exploring an unknown environment where the navigator has no prior knowledge. This stage
of wayfinding is time intensive and can be exhausting. Primed search occurs when the
navigator has established the location of the target and needs to navigate toward it.
Exploratory search occurs when the navigator is not pursuing any particular target or goal.
Darken and Sibert (1996) describe the process of wayfinding for participants in virtual games.
At first encounter, games are often disorienting as the landscape and navigational options are
not yet understood. Once in the game setting, players engage in a process of wayfinding:
discovering orienting cues that serve as points of guidance. Dourish and Chalmers (1994: 1)
suggest similar approaches for navigating information: spatial cues, semantic cues, and social
interactions. Wayfinding cues and navigation assistance are also evident in social network
tools like Twitter and in social bookmarking services such as Delicious where individuals
share links and resources with others in their network.
Context is implicit in sensemaking activities as individuals are focused on connecting
information elements. These elements are often a function of the context in which
sensemaking occurs. For example, in a crisis situation such as the Mann Gulch fire, the
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firefighters were aware of the context and the potential risk, even though they thought it to be
remote (Weick 1993). The context of the disaster⎯forest fire, their role in fighting it⎯was
implicit in their reason for being at the scene. In wayfinding, however, context is explicitly
stated. The navigational cues or landmarks (Raubal and Winter 2004: 245) in physical and
virtual environments heavily influence navigation. When wayfinding is applied to
information orientation, contextual factors need to be highlighted in greater detail. Johnson
(2003: 739-740) equates context with situation and details five elements of “situational
variance”: context, structure, process, physical environment, and system values and norms.
Any variance in these five elements can disorient individuals, necessitating wayfinding
approaches to understand the changed situation. Situational awareness in wayfinding is more
heightened than in sensemaking due to the emphasis on wayfinding as a means to recognize
the features of, and navigate within, a particular situation.
As individuals navigate a new space, they normally rely on procedural (route knowledge),
landmark (contextual knowledge about attributes within a landscape), and survey (bird’s eye
view) knowledge. These three entities “are collectively referred to as spatial knowledge”
(Sadeghian et al. 2006: 357). Darken and Peterson (2001: 2) equate spatial comprehension
with verbal comprehension, as it “involves the ability to perceive, understand, remember, and
recall for future use.” The cognitive basis for spatial knowledge is also referred to as concept,
mental, or cognitive maps. As individuals orient themselves to new settings, they use social
approaches, goals, selection strategies, and assessment loops to direct their activity (see
Figure 2.6). These cognitive maps are “built from experience or from expectations of the real
world” (Timpf et al. 1992: 348).
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Figure 2.6 Wayfinding navigation model.

N.B. Adapted from Allen (1997) and Darken and Peterson (2001).
2.6

Epistemology and ontology

Epistemology (i.e., knowledge) and ontology (i.e., being) are important considerations in
orientation processes such as sensemaking and wayfinding. Orientation is a learning and
knowledge acquisition process, focused on defining a landscape and evaluating significant
information. Views of knowledge and what can be classified as suitable evidence of
knowledge are particularly important in any research activity. Guba and Lincoln (1994: 105)
emphasize why researchers need clarity with regard to knowledge: “Questions of method are
secondary to questions of paradigm . . . the basic belief system or worldview that guides the
investigator, not only in choices of method but in ontologically and epistemologically
fundamental ways.” Before defining research methods, the researcher should first be clear on
how he or she defines knowledge. The section that follows details my view of knowledge in
planning my research.
Texts on research approaches often present a dichotomy of methods: quantitative and
qualitative (Palys 2003: 15). While clear differences exist in each research approach, “there
are also areas of significant overlap, and researchers who are allegedly from one side often
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incorporate features from the other” (Palys 2003: 4). Grounded theory, for example, was
initially developed in a climate of positivist-dominated research and has, over the past forty
years, evolved to include numerous camps, including constructivism (Tan 2010: 95). With
the development of software tools such as NVivo18 and SenseMaker19, researchers can apply
quantitative analysis to qualitative data. Even traditionally “hard science” fields such as
medicine are facing increasingly permeable boundaries between quantitative and qualitative
research, prompting the British Medical Journal to publish a series of articles in 2008 to
“help readers to critically appraise the increasing number of qualitative research articles in
clinical journals” (Kuper, Reeves, and Levinson 2008: a1035).
Debates of epistemology and definitions of knowledge have not been conclusively resolved
in spite over 2,000 years of philosophical and religious inquiry. From Plato’s definition of
justified true belief to recent declarations that we need “a theory of knowing rather than a
‘theory of knowledge’” (von Glasersfeld 1990: 19), knowledge discussions quickly generate
controversy and debate, but are rarely resolved. In conducting this research, I have adopted
the broad view that “knowledge is in the connections” (Rumelhart 1989: 135). This stance
has positivist and post-positivist components. On the one hand, it acknowledges that specific
entities have specific attributes. These attributes can be defined and can be observed and
evaluated. On the other hand, these entities do not exist in a vacuum. When combined with
other entities, the connections and the context alter the prominence of different attributes.
Connections activate different the attributes of an entity as they are connected with other
entities. Downes’ (2006: ¶ 3) notion of “connective knowledge” captures this relationship
between entity, attributes, and connectedness. According to Downes (2005: ¶ 4):
Distributed knowledge adds a third major category to this domain, knowledge that
could be described as connective. A property of one entity must lead to or become a
property of another entity in order for them to be considered connected; the
knowledge that results from such connections is connective knowledge.
Research into how learners develop concepts in fields such as physics reflects a “connective”
perspective. Concept maps have been used by educators to help learners understand
relationships between different concepts and to evaluate how learners have developed and
connected concepts (Novak and Cañas 2008) in comparison with the body of knowledge in a
18

http://www.qsrinternational.com/products_nvivo.aspx
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http://www.sensemaker-suite.com/
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discipline. The semantic web (Berners-Lee et al. 2001) is a technical instantiation of attempts
to define entity relationships and the influence that new connections have on the activation of
different entity attributes. In latent semantic analysis, for example, the question arises as to
“How do people know as much as they do with as little information as they get?” (Landauer
and Dumais 1997: 211). Landauer and Dumais posit that knowing more than what is evident
in the new information that an individual takes in on a daily basis is due to the fact that “some
domains of knowledge contain vast numbers of weak interrelations that, if properly exploited,
can greatly amplify learning by a process of inference” (1997: 211).
Researchers and theorists have defined the epistemological orientations of different learning
theories by relying on historical classifications. Driscoll (2000: 15) suggests objectivism,
pragmatism, and interpretivism as the three “major epistemological orientations or traditions.”
Guba and Lincoln (1994: 109) list four epistemological stances: dualist/objectivist, modified
dualist, transactional/subjectivist (value-mediated findings), and transactional/subjectivist
(created findings). When these epistemological views are matched with research approaches,
they are generally grouped into two main categories: quantitative and qualitative. The views
of Guba and Lincoln (1994), Driscoll (2000), and Palys (2003) in relation to ontology,
epistemology, and research methodology are summarized in Table 2.3.
Table 2.3 Epistemology and ontology

Attribute

Objectivism

Pragmatism

Interpretivism

Ontology
(nature of
reality)

Reality is external,
objective, and real.

Reality is interpreted
and negotiated, often
through signs

Reality is interpreted:
internal and relative:
constructed and holistic

Epistemology
(nature of
knowledge)

Knowledge is
empirically-based,
true and objective

Knowledge is
negotiated through
reason and experience

Knowledge is
constructed by
individuals

Research
Methodology

Quantitative (natural
or hard science
model)

Mixed

Qualitative (humanist or
human-centred model)

Learning
Theories

Behaviourism

Cognitivism

Constructivism
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2.6.1

Distributed cognition

Before discussing networked models (connectivism) of knowledge and learning, an overview
of how cognition is distributed in networks is warranted. Networks can serve as cognitive
agents where intelligence is “distributed⎯across minds, persons, and the symbolic and
physical environments” (Pea 1993:47). When applied to cognition, Sporns (2011: 181) posits
that “[c]ognition is a network phenomenon. It does not exist in synapses or single neurons.
Instead, it is a collective property of very large numbers of neural elements that are
interconnected in complex patterns.”
The information systems that people participate in include a combination of artefacts and
objects, processes and techniques, as well as social, technological, and informational
networks. The educational implications of distributed cognition indicate that teaching and
learning should be reoriented in “emphasis from individual, tool-free cognition to facilitating
individuals’ responsive and novel use of resources for creative and intelligent activity alone
and in collaboration” (Pea 1993: 81).
Artefacts help individuals to communicate their sensemaking activities. These artefacts also
contribute to the formation of a “distributed intelligence” system that, according to Fischer
(2006: 12), “is anchored in the basic assumption that the human mind cannot reach its
potential unless it is immersed and embedded in a distributed communication network (with
other humans and with artifacts) supported by socio-technical environments.”
Complexity theory emphasizes information as a multitude of agents acting (i.e., connecting
and re-connecting) based on situations and contexts. Situations and environments “coproduce knowledge through activity” (Seely Brown, Collins, and Duguid 1998: 32).
Distributed cognition responds to complexity by emphasizing the importance of extending
intelligence beyond the individual mind and focusing on being “cognitive beyond the
individual to encompass interactions between people and with resources and materials in the
environment” (Hollan, Hutchins, and Kirsh 2000: 3).
An interesting example of how distributed systems function is found in how we perceive the
faces of other people. Individual regions of the human brain form part of the “face perception
system” (Haxby, Hoffman, and Gobbini 2000: 228), which is a distributed network that
facilitates facial perception. This functionality is not located in any particular area. Rather the
55

Chapter 2: Literature Review
harmonization or synchronization of various brain regions and brain functionality results in
recognition. Similar processes are evident in the “AHA! experience” or “eureka moment”
where new insights coalesce through new connections. New ideas and insights arise, at the
neuronal level, from “combinations of representations . . . involving generation of new
patterns of activity from old ones” (Thagard and Stewart 2011: 6). This process is similar to
cognition in social and networked contexts. Distributed cognition emphasizes that the
methods that worked for teaching/learning in stable information environments do not work
well in complex and rapidly changing environments. In response to increased instability in
information environments, distributed and social cognition (Howard and Renfrow 2006: 260)
utilize networks as a means of navigating and making sense of complexity.
2.6.2

Connectivism and networked learning

Open online courses, the research and data collection source discussed in chapter 3, are
designed based on the theory of connectivism (Siemens 2005) that asserts that knowledge is
connective and networked and that the process of learning is one of forming connections at
three network substrates: neural, conceptual, and external/social. Connectivism is the
epistemological and ontological orientation utilized in designing and developing the course
content and pedagogical models of Connectivism and Connective Knowledge 2008 (CCK08).
CCK08 was an open online course delivered at University of Manitoba in fall, 2008,
attracting over 2200 participants. This next section discusses how connectivism is related to
existing theories of knowledge and learning. This will serve as a backdrop for the research
methodology, discussed in Chapter3, and as an introduction to the learning models used in
CCK08.
Connectivism, in its current stage of development, can be considered a metatheory (Wagner
and Berger 1985) describing social, networked, and often digital learning. A metatheory, in
the Wagner and Berger framework, is an “orienting strategy . . . [that provides] guidelines . . .
for understanding social phenomena and suggest the proper orientation of the theorist to these
phenomena” (1985: 700). Meta-theories require additional research at the unity stage: i.e.,
empirical testing (1985: 703) and the determination of interrelatedness of theories and
research evidence under the umbrella of a research program (1985: 704).
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Since 2006, connectivism has gained attention through online conferences (OCC200720),
special peer review journal issues21, and various peer review publications (Fini 2009,
Mackness, Mak, and Williams 2010). Numerous critiques have also been undertaken of
connectivism (Plon Verhagen 2006, Kop and Hill 2008, Bell 2011). While the status of
connectivism as a theory of learning is disputed, its adoption as the epistemological model for
open courses has generated interest with learners and academics. Stephen Downes (2006:
¶ 63) states that “[k]nowledge is a network phenomenon. To ‘know’ something is to be
organized in a certain way, to exhibit patterns of connectivity. To ‘learn’ is to acquire certain
patterns.” The epistemological orientation of networked learning (i.e., connectivism) adds the
following “Social and Networked Learning” column to the Table 2.4.
Table 2.4 Connectivism

Attribute

Social and Networked Learning

Ontology

Reality is holistic, distributed, and reflective of how
elements are connected by perceiver.

Epistemology

Knowledge is in the connections (Rumelhart 1989).

Research Methodology

Mixed method, focused on evaluating connections (social,
informational) through: concept analysis, concept
networks, social network analysis.

Learning Theory

Connectivism.

How information and knowledge are viewed within a networked knowledge concept is
detailed in Figure 2.7. Each point of information is a node, and knowledge is formed as
information nodes are connected within a particular context. Wayfinding and sensemaking, in
this model, serve as processes to guide connection formation and network navigation.

20

http://umanitoba.ca/learning_technologies/connectivisim/

21

http://www.irrodl.org/index.php/irrodl/issue/view/44
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Figure 2.7 Knowledge.

Mergel’s (1998: Distinguishing One Learning section, ¶ 1) emphasis on Ertmer’s and
Newby’s “five definitive questions to distinguish learning theory” provides a framework to
organize various theories:
1. How does learning occur?
2. What factors influence learning?
3. What is the role of memory?
4. How does transfer occur?
5. What types of learning are best explained by this theory? (¶ 2)
How other learning theories differ from connectivism is presented in Table 2.5.
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Table 2.5 Learning theories

Property

Behaviourism

Cognitivism

Constructivism

Connectivism

How
learning
occurs

Black box—
observable
behaviour main
focus

Structured,
computational

Social, meaning
created by each
learner (personal)

Distributed within a
network, social,
technologically
enhanced,
recognizing and
interpreting
patterns

Influencing
factors

Nature of reward,
punishment,
stimuli

Existing schema,
previous
experiences

Engagement,
participation,
social, cultural

Diversity of
network, strength
of ties, context of
occurrence

Role of
memory

Memory is the
hardwiring of
repeated
experiences—
where reward and
punishment are
most influential

Encoding,
storage, retrieval

Prior knowledge
remixed to
current context

Adaptive patterns,
representative of
current state,
existing in
networks

How
transfer
occurs

Stimulus,
response

Duplicating
knowledge
constructs of
“knower”

Socialization

Connecting to
(adding) nodes and
growing the
network
(social/conceptual/
neurological)

Types of
learning best
explained

Task-based
learning

Reasoning, clear
objectives,
problem solving

Social, vague
(“ill defined”)

Complex learning,
rapid changing
core, diverse
knowledge sources

2.7

Rationale for the literature review concept areas

The literature reviewed in this chapter draws on numerous fields. This section integrates these
various fields and details how they inform the research discussed in chapters 3 and 4 as well
as why these six areas of literature were selected.
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The first area of literature review focused on information. The study of information is not
confined to any particular field. As revealed in this review, library sciences, engineering,
philosophy, and more recently technology fields, such as the internet and software
architecture, all contribute to the study of information. The technical structure of information
and how it is transmitted is an engineering concern. The technical aspects of information
transmission are not a focus of this thesis. Instead, the focus is on how people interact with
information through sensemaking and wayfinding in order to gain a coherent view of how
important elements are related.
The review of literature on information, particularly in how the attributes of information have
changed, is important in situating the analysis of Connectivism and Connective Knowledge
(CCK08). CCK08 is an open online course used as the primary data source in this thesis.
CCK08 reflects many of the concepts explored in existing literature. Abundant information
disorients individuals and renders many existing information management approaches
obsolete. For example, categorizing information is extremely difficult when it is distributed
across different social network sites, forums, and virtual worlds. Miller’s (1983) classification
of humans as informavores contrasts with Anderson’s (1972) statement that “more is
different.” When information quantity increases, people need new methods for sensemaking,
as the methods that previously worked are not capable of meeting the challenge of abundant
information. CCK08 provided a research setting where the attributes of information in the
course were similar to those detailed in the research literature: complex, fragmented,
malleable, and abundant.
The second area in the literature review, coherence, was included to reflect the challenges
learners face in fragmented information environments. Coherence enables individuals to
understand how information elements are related to each other. Information in open online
courses, such as CCK08, are fragmented and networked. A single coherent centre does not
exist. A traditional course often has a textbook that captures the knowledge that learners are
expected to master. An open course has a similar knowledge structure as a starting point, but
it quickly fragments as networked interactions take the course in numerous directions. For
learners, this can be a frustrating and stressful experience. Coherence in a course like CCK08
is something that learners actively pursue in their interactions with each other, with readings,
and with other course-related resources. In an open online course, learners form personal
narratives or structures of coherence (Siemens 2008). They communicate this coherence to
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others through artefacts and narratives. As will be discussed later in this thesis, the
development and negotiation of narratives, as well as the creation and sharing of artefacts, are
important coherence-making activities that learners engaged in throughout CCK08.
The third area of literature, complexity and networks, was selected to reflect a foundational
change in society today (Morin 2008: 51) that is impacting business, economics, research,
and education. Complex systems involve numerous actors that interact in non-simple ways
(Simon 1962) and are influenced by feedback produced as a consequence of their actions
within a particular context (Miller and Page 2007). In education, the concept of complexity
suggests that curriculum is not stable, as the interaction of learners influences the content and
concepts that people learn. CCK08, for example, reflects a co-evolution of course content and
the learning activities of course participants. When a learner comes to understand a concept,
she often creates an artefact such as a blog post, image, or video. She then shares this with
others. When other CCK08 participants encounter the learning artefact, they begin to interact
with it. What CCK08 participants learn, then, is not merely defined by the content that course
instructors had planned, but what emerges as course participants interact with information
and with each other.
Network literature was reviewed for reasons similar to the inclusion of complexity theory:
networks are everywhere (Barabási 2002), and they underpin much of human information
interaction. CCK08 was a distributed course, made possible only through the internet and
global communication networks. Consideration of network concepts is needed in order to
situate the discussion in chapter 4 about network patterns and social connectivity. The
Cynefin model (Kurtz and Snowden 2003) integrates complexity theory with networks (i.e.,
how connection strength influences complexity).
The fourth area of literature, sensemaking, explored how individuals make sense of
information. Sensemaking has a rich literature base focusing on physical settings, but
unfortunately, existing research in online environments is limited. CCK08 presented learners
with diverse perspectives and often contradictory information. How learners connect different
concepts (Klein et al. 2006) in fragmented information settings is an important topic of
research in this thesis, and existing literature provide a basis for exploring this connectionforming process. Sensemaking occurs in different contexts, as detailed in Figure 2.3. Within
CCK08, most sensemaking activity included daily sensemaking, mapping to existing
knowledge, and developing new knowledge.
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Wayfinding is the fifth area of this literature review. The experience of many participants in
open online courses is one of disorientation. This is largely due to different tools, different
spaces of interaction, and the outcome of individuals interacting in networks and the
complexity that emerges as a result. In digital settings, spatial orientation of knowledge is
comparable to orientation in physical real-world settings (Kerr 1990). By understanding the
techniques that individuals use in orienting themselves in physical settings, these concepts
can be appropriated to describe the disorientation that learners experienced in CCK08.
The final area of literature review, epistemology and ontology, is perhaps the most complex.
For thousands of years, philosophers have attempted to define intractable concepts such as
knowledge, learning, and ontology. Consensus has not been reached in defining these terms.
When considering which research methods would provide insight to learner activity in
CCK08 it was important to first define my view of knowledge (as recommended by Guba and
Lincoln 1994). The literature reviewed emphasizes the connected nature of knowing and
learning. Theorists such as Pea (1993) argue that intelligence is distributed and does not exist
only in the mind of a person. Connectivism posits that knowledge is networked and that
learning is the process of growing and pruning those networks. The networked view of
learning and knowledge aligns well with existing literature on both sensemaking and
wayfinding as connective activities (i.e., placing entities in relation to other entities and
developing a conceptual map of the information space).
How these six literature areas are related is detailed in Figure 2.8.

Figure 2.8 Relatedness of literature review areas.
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2.8

Summary

The literature relevant to how individuals orient themselves in complex information settings
has been reviewed in this chapter. Due to abundance, digital form, and levels of abstraction,
information now has different properties than it has in its traditional, physical form.
Developing a coherent perspective of fragmented information and extracting important
information elements from a continual flow of information is important, especially in
situations that change quickly (Morrison, Rudolph, and Carroll 2007). Recognition of the
relatedness of information and the context in which it occurs suggests the value of complexity
science as a basic foundation for sensemaking models. Within complexity science, networks
are important structural systems that reveal how individuals interact with information and
with each other. Literature of sensemaking and wayfinding provides insight into how
individuals orient themselves in novel settings. The contributions of different sensemaking
and wayfinding theorists are summarized in Table 2.6. Much of this research is confined
physical world settings, but a few theorists have started to apply the concepts to the online
environment.
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Table 2.6 Sensemaking and wayfinding theorists

Theorist

Core concept

Dervin (1998, 2003)

Goal, gap, bridge

Klein (1999)

Connections and concept relatedness

Kurtz and Snowden (2003)

Cynefin framework of simple, complicated,
chaotic, and complex

Weick (1995)

Crisis situations, inactivity, categorization
and clustering

Raubal and Winter (2002),
Allen (1997), Timpf et al. (1992)

Physical world wayfinding

Darken and Sibert (1996)

Wayfinding and orientation in virtual spaces

Morrison, Rudolph and Carroll (2007)

Adaptive sensemaking

Both sensemaking and wayfinding emphasize the importance and influence of connectedness.
New information and new connections have the prospect of amplifying existing information.
Traditional epistemological and ontological views do not fully account for complexity, digital
and abundant information, distributed cognition, networked knowledge, and social networks.
In response connectivism has been offered as a social networked theory of learning. The
theory has met with support and strong critiques. In response, proponents of the theory have
developed technological and pedagogical models through the delivery of open online courses.
These courses mirror the complex digital information settings that individuals encounter
online. In particular, open courses place individuals in contexts where sensemaking and
wayfinding strategies are utilized in order to develop a sense of coherence around the
structure of a space and the meaning of information elements. Open online courses are
valuable spaces for observing how sense is made in novel settings and how the spatial
dimensions of an information space are identified and used for manoeuvring. The research
methodology for exploring wayfinding and sensemaking activities of learners in open courses,
as well as the technologies used to conduct the analysis, are detailed in the next chapter.
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The literature reviewed in chapter 2 describes how making sense of complex and abundant
information involves additional processes from those that are used in traditional, stable, or
knowable environments. As complexity increases, we enter a world in “which the very
frameworks by which we orient ourselves to the world are themselves contested” (Barnett
2000: 257). Effective sensemaking and wayfinding approaches blend and exploit the social
and the technological tools available to individuals. The research methodology used to
evaluate the methods and strategies for orientation that individuals used in an open online
course are detailed in this chapter.
3.1

Researching sensemaking and wayfinding

Sensemaking and wayfinding are activities that individuals engage in as a means of orienting
themselves to, form coherent views and making use of, novel information and contexts.
Specifically, sensemaking can be seen to occur in four quadrants: daily, crisis, mapping to
existing knowledge, and new knowledge growth (see Figure 2.4). Similarly, wayfinding is a
process whereby individuals rely on navigational cues to provide direction or guidance in
manoeuvring through complex spaces. These two processes serve as orienting strategies that
assist individuals in positioning themselves in an environment and in connecting various
information elements to each other. Online environments, such as communities or social
networks, can serve as effective spaces (i.e., information grounds, Fisher 2005) for
researching the technological and social processes that are utilized as people orient
themselves. Some challenges, however, exist to researchers in the open web and in online
communities; often, these spaces are unbounded, have privacy constraints, or the community
has gradients of expertise that provides insight only to how newcomers are initiated and the
role that longer-term experts play. Gaining an understanding of how individuals share
information, use technology, utilize sensemaking methods, and use cues and wayfinding
signals requires a setting where actions can be observed, but are not heavily influenced by
researchers.
Open online courses, sometimes called massive open online courses (MOOCs) due to their
high enrolment numbers (McAuley et al. 2010), offer a middle ground for teaching and
learning between the highly organized and structured classroom environment and the more
chaotic open web. In a traditional classroom or online course, the activities of learners are
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structured and heavily influenced by the educator. As a result, learner sensemaking and
wayfinding activities are usually directed and not organic and self-organizing. The educator
provides shape and direction to the sensemaking processes and networks that form by
assigning groups and providing assessments, assignment focus or guidelines. Open courses,
in contrast, have some structure, such as weekly themes, but are largely open in terms of the
activities that learners can pursue to acquire knowledge related to the theme. The balance
between structure and openness make MOOCs an ideal context for data collection and for
evaluating the processes, techniques, and technologies that learners use to self-organize,
sensemake, and wayfind in complex information settings.
A combination of grounded theory and social network analysis is utilized in this study in
order to determine the strategies that individuals use in navigating open online courses. I used
data from an open online course: Connectivism and Connective Knowledge 2008 (CCK08).
Connectivism and Connective Knowledge is a course (Course syllabus is listed in Appendix
A) offered both as an open course and in the Certificate in Emerging Technologies for
Learning at the University of Manitoba, a public university founded in 1877 in the province
of Manitoba, Canada. The course was first offered from September to November 2008,
facilitated by this author and Stephen Downes. A total of 24 for-credit students enrolled in the
course. The course was then offered as an open online course, drawing over 2,200 additional
participants. These additional students did not pay a registration fee or receive feedback on
their assignments from course instructors.
I used two approaches in conducting my research:
1. Grounded theory as the methodology to extract the sensemaking and wayfinding
techniques, strategies, and technology used by course participants. Coding and
memoing were done using Cohere⎯a technology developed by the Knowledge
Media Institute at Open University, UK.
2. Social network analysis, using SNAPP⎯a social network analysis tool for
learning management systems developed at the University of Wollongong, for
evaluating participation patterns of course participants.
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For this research, I relied on the interactions in Moodle (an open source learning management
system with deployment in over 53,000 registered sites22) discussion forums as well as the
aggregate blog posts and tweets tagged in the course and reposted in The Daily. The Daily
was an email newsletter sent to all course participants Monday to Friday of each week.
The two broad research orientations, quantitative and qualitative, are distinct in their
approach to theory development (Bryman 2008: 11). Qualitative research utilizes an inductive
approach to theory generation, moving from observation to theory or from specific to general
principles (Palys 2003: 36). Theory is grounded in data, rather than being “imposed from
above” (Palys 2003: 36). In contrast, quantitative research utilizes a deductive approach,
moving from theory to observation or from “broad theoretical generalizations and tests their
ability to deal with specific instances of phenomenon” (Palys 2003: 36). The inductive and
deductive research approaches are summarized in the Table 3.1. With its emphasis on theory
derivation from data, grounded theory is “more or less synonymous with an inductive
approach” (Bryman 2008: 541).
Table 3.1 Inductive and deductive research approaches

Orientation

Inductive

Deductive

Research Strategy

Qualitative

Quantitative

Epistemological Orientation

Interpretivism

Natural sciences,
positivism

Ontological Orientation

Constructivism

Objectivism

N.B. Based on Bryman’s (2008: 22) analysis.
While interviews are among the most widely used methods in qualitative research (Bryman
2008: 436), my research did not include interviews with CCK08 participants. Two primary
reasons lead to rejection of interviews as an additional research method:
1. My research focused on the sensemaking and wayfinding processes that individuals
used to orient themselves in complex information settings. The digital trails left by
course participants provided a rich opportunity to analyse their strategies and

22

Moodle statistics as of July 31, 2011, taken from: http://moodle.org/stats/
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techniques. My analysis was not focused on the psychological or cognitive
experiences of learners. Had this been my focus, interviews would have been
warranted.
2. After early analysis of discussion forums and blogs and the social networks created by
learners, it was evident that sufficient data existed in CCK08 in order to address the
research questions of this thesis through GT and network analysis. With over five
thousand posts in Moodle forums and blog, the challenge became one of filtering data,
not adding additional data sources.
3.1.1

Grounded theory

Grounded theory was developed by Glaser and Strauss in 1967, focusing on how “the
discovery of theory from data⎯systematically obtained and analyzed in social research⎯can
be furthered” (Glaser and Strauss 1967: 1). While they provide a detailed and descriptive
model for generating theory, Glaser and Strauss (1967: 9) indicate their intent of stimulating
rather than “freezing thinking” around theory and analysis. Corbin and Strauss (1990: 5)
argue that grounded theory “seeks to not only uncover relevant conditions, but also to
determine how the actors respond to changing conditions and to the consequences of their
actions.”
Suddaby (2006: 634) states that grounded theory rejected
positivist notions of falsification and hypothesis testing and, instead, described an
organic process of theory emergence based on how well data fit conceptual categories
identified by an observer, by how well the categories explain or predict ongoing
interpretations, and by how relevant the categories are to the core issues being
observed.
Additionally, Suddaby (2006: 634) emphasizes important considerations within grounded
theory:
The method described by Glaser and Strauss (1967) is built upon two key concepts:
“constant comparison,” in which data are collected and analyzed simultaneously, and
“theoretical sampling,” in which decisions about which data should be collected next
are determined by the theory that is being constructed.
The emphasis on “constant comparison” and “theoretical sampling” are particularly important
in open courses, where dialogue and idea exchange take unanticipated directions. As a
MOOC is only semi-structured, new tools shared by participants or new concepts and debates
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introduced can quickly become major foci of the course. Weekly readings, videos, and
activities are provided, but learners are encouraged to contribute additional resources.
In grounded theory, the “theory emerges from research; hence exploratory research is a major
focus” (Palys 2003: 74). Not all types of research are suitable for grounded theory, given this
theory-creation and defining emphasis. Suddaby (2006: 634) argues that “[i]t is less
appropriate, for example, to use grounded theory when you seek to make knowledge claims
about an objective reality, and more appropriate to do so when you want to make knowledge
claims about how individuals interpret reality.”
Grounded theory has been hailed as being “a major⎯perhaps the major⎯contributor to the
acceptance of legitimacy of qualitative methods in applied social research” (Thomas and
James 2006: 767) and “has become by far the most widely used framework for analyzing
qualitative data” (Bryman 2008: 541). The research methodology emphasizes “specific
procedures for data collection and analysis” (Corbin and Strauss 1990: 2). Since 1967,
however, grounded theory has splintered into various camps (Pickard 2007: 155), requiring
that “the researcher must specify whether the grounded theory (GT) approach employed is
the original 1967 Glaser and Strauss version, the 1990 Strauss and Corbin rendition, the 1992
Glaser interpretation, or other GT versions” (Tan 2010: 108). Based on Tan’s (2010: 95-96)
assessment of the state of grounded theory, the different GT views are summarized in Table
3.2.
Grounded theory was selected due to its focus as a theory that blends quantitative and
qualitative research. Additionally, GT offered an “intellectually and . . . personality fit” and
fulfilled the requirement of coherence between my “ontology, epistemology, and chosen
method” (Fendt and Sachs 2008: 449). GT coding involves placing entities in relation with
other entities by grouping and clustering similar concepts. This approach aligns well the
model of sensemaking as categorization and connection forming as described by Weick et al.
(2005) and Klein et al. (2006). Weick and Klein both emphasize that connecting information
by placing it in meaningful relationship with other information elements is central to
sensemaking.
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Table 3.2 Grounded theory perspectives

Theorist

Views

Glaser and Strauss (1967)

Discovering theory through data, in contrast with attempts to
verify theory.

Strauss and Corbin

Emphasize coding schemes that account for context and
interactions, focusing on “letting participants have their voice”
(Tan 2010: 95). Strauss and Corbin propose a “prescriptive
and structured method” (Tan 2010: 99) that takes the
“researcher systematically through every stage of the
research” (Fendt and Sachs 2008: 444).

Glaser

Glaser, since the collaboration with Strauss, continues to
emphasize the “emergence of theory by data
conceptualization”, resulting in a more “traditional positivist
perspective” (Tan 2010: 95).

New GT perspectives
(constructivist)

Charmaz (2000) represents a significant transition in GT with
the incorporation of constructivist methods. These methods
help to advance the GT discussion beyond the Glaser/Strauss
dichotomy (Fendt and Sachs 2008: 444).

Tan (2010: 100) recommends that GT researchers address three elements if they claim to be
conducting GT:
1. What GT is and what it is not
2. “Straighten out various debates in the literature”, focusing on epistemological and
ontological perspectives
3. Clearly define her/his view on method and methodology of GT and the “version”
of GT being followed
The sections that follow address Tan’s three elements.
I opted to use the data and coding scheme presented by Corbin and Strauss (1990) because its
emphasis on interactions and context is useful in analyzing the orientation and wayfinding
strategies learners used in CCK08. Grounded theory permits a significant range of data
sources for analysis⎯“anything that may shed light on questions under study” (Corbin and
Strauss 1990: 5). Interviews, often part of the data collection in GT (Corbin and Strauss 1990:
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5), are structured and bounded, making coding easier than the chaotic and multi-threaded
dialogue that occurs in open online courses. To compensate for the lack of structure in open
courses, the structured coding schemes of Corbin and Strauss offer a means to apprehend the
patterns evident in the data; in contrast, with open-ended coding schemes, such as Glaser’s or
Corbin and Strauss’ approaches, can help researchers to “avoid drowning in the data” (Tan
2010: 104).
Corbin and Strauss (1990: 6-11) identify the “procedures and canons” of GT as:
1. “Data collection and analysis are interrelated” (Corbin and Strauss 1990: 6).
Analysis begins as soon as data is available and the process of collecting and
analyzing is systemic and sequential (1990: 6). Concepts are at first considered
provisional and are only recognized after being “repeatedly present in interviews,
documents, and observations” (1990: 7).
2. “Concepts are the basic units of analysis” (Corbin and Strauss 1990: 7). As the
researcher evaluates data, she begins to label similar phenomenon with similar
terms. As these terms accumulate, they form the concepts that are subsequently
brought into relation with other concepts evident in a research project (1990: 7).
3. “Categories must be developed and related” (Corbin and Strauss 1990: 7).
Identifying the concepts that embody phenomenon is an important first step.
Clustering and patterning concepts that reflect similar phenomenon are then
grouped into categories. Categories are “higher in level and more abstract than
they concepts they represent” (1990: 7).
4. Sampling is done on a theoretical basis. The focus is not necessarily on individual
actants, but “sampling the incidents, events, and happenings” (Corbin and Strauss
1990: 8) around a particular phenomenon. Concepts that are found to be present
consistently, “earn” their way as objects for observation in “all subsequent
interviews and observations” (1990: 9).
5. Analysis involves constant comparisons. Comparing labelled concepts with each
other helps the researcher to guard “against bias, for he or she is then challenging
concepts with fresh data” (Corbin and Strauss 1990: 9). Comparisons also results
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in ongoing concept category redefinitions⎯sub-division and subsubsumption⎯to account for new observations.
6. “Patterns and variations must be accounted for” (Corbin and Strauss 1990: 10).
Regularity within data is helpful for giving “order to the data and assist with
integration” (1990: 10). However, variations to that order also need to be
accounted for, as variations may provide insight into a new concept that the
researcher has not yet identified.
7. Process is important. Corbin and Strauss (1990: 10) detail a dual meaning of
process in GT: 1) breaking down phenomenon into steps or stages, or 2) action
that “changes in response to prevailing conditions”. These processes ensure that
researchers are able to realize the benefits of theory emerging from data, rather
than prematurely generating conclusions or hypothesis.
8. Analysts need a system for tracking memos within GT. Given the large array of
concepts and categories that a researcher might encounter in the process of
collecting and analyzing data, a system is required for organizing these elements.
Theoretical memos or “code notes” serve this role, helping the researcher to
develop and integrate the theory (Corbin and Strauss 1990: 10).
9. Hypothesis about how categories relate to one another should be ongoing through
the research process. Grounded theory does not test hypotheses, but instead
focuses on continual revision of hypotheses “during research until they hold true
for all of the evidence” (Corbin and Strauss 1990: 11).
10. Theorists in GT do not need to work alone. Corbin and Strauss argue for the value
of research teams, not only individuals, in coding and theory development.
Dialogue, debate, and “opening up one’s analysis to the scrutiny of others” can
lead to “new insights” (Corbin and Strauss 1990: 11).
11. Broad structural considerations must be analyzed. While a particular GT research
project may be focused on specific phenomenon, consideration needs to be given
to “conditions that bear immediately on the phenomenon of interest” (Corbin and
Strauss 1990: 11). The need for broad condition considerations is particularly
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valuable in open online courses, where activity outside of the course is readily
reflected in ongoing dialogue and information sharing.
3.1.1.1	
  

Criticisms	
  of	
  grounded	
  theory	
  

While GT has been influential in increasing the profile of qualitative methods, it has also
been subject to critique. Thomas and James (2006: 780-783), in a detailed critique of the
goals, methods, and role of GT in educational research, argue that it is “characterized by an
unqualitative approach to qualitative inquiry” and suffers from a “central problem” of
researchers attempting to “draw ‘theory’ dispassionately from this data.” They go on to argue
that the term “discovery” (in the title of Glaser and Strauss’ 1967 text The Discovery of
Grounded Theory: Strategies for Qualitative Research) is revealing as it “says much about
the epistemic project the authors imagine themselves to be leading” (Thomas and James
2006: 785). Of critical concern for Thomas and James (2006: 790) is that GT promotes “the
epistemological and theoretical precepts embodied in its name.” While acknowledging that
GT contributed to legitimizing qualitative research (2006: 790), the context of social sciences
research in the 1960s and 1970s that emphasized “Right Way of thinking and of inquiry”
(2006: 776) that gave rise to GT in the first place is no longer relevant.
Thomas and James (2006: 788) challenge the epistemological underpinnings of GT: a view of
induction and external reality that they find unacceptable in qualitative and interpretive
research. They are uncompromising in their critique, suggesting that newer versions of GT,
such as Charmaz’s (2000) constructivist GT, no longer need the framework and language of
GT.
Researchers need to be aware of these critiques of GT, particularly in relation to
epistemological views of knowledge and evidence of knowledge. GT has a 40-year research
tradition that includes significant contributions from healthcare, management, and education:
a prominence that Thomas and James (2006: 767) acknowledge. Their arguments about
limitations of GT are important to consider, especially the dangers of bringing in positivist
orientations into qualitative research. Beyond serving as a warning for researchers, their
critique is not sufficient in scope to overcome the significant research activity around, and
contributions from, GT. Thomas and James overstate GT’s emphasis on dispassionate and
neutral researchers. The process of coding involves numerous decisions that bring part of the
researcher bias into specific codes. As researchers cluster similar concepts and develop
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categories that serve to guide the formulation of theory, they benefit from the bridge between
quantitative and qualitative research that Glaser and Strauss (1967) initiated with GT. Finally,
GT’s emphasis on processes such as coding, memos, iteration, and the emergence of theory
from data “have been hugely influential” (Bryman 2008: 550). This influence is so significant
that many quantitative data analysis software tools now in use “have been written with
grounded theory in mind” (Bryman 2008: 550).
3.1.1.2	
  

The	
  methods	
  of	
  grounded	
  theory	
  

As detailed previously, numerous camps have been formed within GT as a methodology. I
have adopted the coding scheme of Corbin and Strauss (1990) in my research as their threestage coding scheme is useful in researching activities of learners in an open online course.
Their stages include:
1. Open coding is an “interpretive process by which data is broken down analytically”
and researchers compare events with “others for similarities and differences”
(Corbin and Strauss 1990: 12). Concepts that are similar are grouped into
categories. Each category is then “broken down into specific properties and their
dimensions” (1990: 12). As categories are identified, the researcher uses these as
the “basis for sampling on theoretical grounds” (1990: 12), where the ongoing
process of coding will affirm or provide counter examples of these categories. The
iterative process of coding, categorizing by elements with similar properties, and
ongoing theoretical sampling ensures that all data, including the researcher’s
observations, are subject to questioning and validation. Through “questioning and
constant comparisons”, the researchers are able to “break through subjectivity and
bias” (1990: 13). Coding can be done on a “word-by-word, line-by-line, or
incident-by-incident” basis (Weed 2009: 505).
2. Axial coding requires that “categories are related to their sub-categories, and the
relationships tested against data” (Corbin and Strauss 1990: 13). Categories are
also developed in more detail to identify factors such as context and conditions
that surround particular categories. By alternately collecting and analyzing data,
researchers prevent “gaps in the theory” (1990: 13), as the analysis process directs
subsequent observations. Single events are not necessarily sufficient to validate or
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challenge an existing hypothesis. Unanticipated observations serve to guide
researchers in additional investigations (1990: 14).
3. Selective coding occurs in the later stages of research and “is the process by which
all categories are unified around a ‘core’ category, and categories that need further
explication are filled-in with descriptive detail” (Corbin and Strauss 1990: 14).
The core category of a study “represents the central phenomenon” and other
categories “will always stand in relation” to it (1990: 14). Categories should
exhibit “conceptual density”, which, if lacking, requires that a researcher continue
data collection to “allow gaps in the theory to be filled” (1990: 14).
The process of coding is “aided by memo-writing, which allows emergent ideas, notions, and
linkages to be formally noted” (Weed 2009: 505). Memo writing assists the researcher in
transitioning from codes to concepts (Weed 2009: 506). Corbin and Strauss (2008: 117)
emphasize memoing and diagramming as important analysis tools for assisting researchers in
making sense of data. Grounded theory emphasizes ongoing data collection and analysis.
Memoing is useful in helping researchers to visualize data, reveal evidence in gaps, and to
make sense of data in a specific context (Pickard 2007: 161). Memos serve to “provide a
sense of reorientation for the future” and may “consist of a few lines or may be several pages
long” (Goulding 1999: 11).
3.1.1.3	
  

Theoretical	
  saturation	
  

With GT’s emphasis on emergence or development of theory from data, researchers face a
challenge of determining when to stop coding. The research scope is not predefined. Instead,
researchers stop sampling in a category once they are at a point that Glaser and Strauss
(1967:61) call “theoretical saturation”. Theoretical saturation “means that no additional data
are being found whereby the sociologist can develop properties of the category” (1967: 61) or
the point at which “further iterations are no longer necessary” (Weed 2009: 506).
In contrast with most other research methods, three key areas of GT do not have clear
consensus in literature, so it is important to detail the approach I utilized in my use of GT: the
role of research questions, the role of a literature review, and validity and reliability of data.
1. The use of research questions in GT is not consistently reflected in GT literature.
If a researcher is “too open minded in the data collection phase”, she may end up
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with a “large and diverging amount of data” (Goldkuhl and Cronholm 2010: 190).
By defining a “relatively explicit research question” (2010: 190) a needed level of
guidance and structure is provided during the coding phases of the research. In
approaching the data set from CCK08, which consisted of thousands of Moodle
forum discussions and blog posts, my coding was guided by the question: Which
technical and social sensemaking and wayfinding processes do individuals employ
in order to develop coherence in fragmented, abundant, and complex online
information environments?
2. The role of literature review in GT has generated confusion for researchers,
prompting Suddaby (2006: 634) to declare that a “common misassumption is that
GT requires a researcher to enter the field without any knowledge of prior
research.” The concern with prior knowledge (literature review) is that it will
“force the researcher into testing hypotheses, either overtly or unconsciously,
rather than directly observing” (Suddaby 2006: 635). Tan (2010: 100) similarly
seeks to clarify misunderstandings around the role of literature reviews in GT
when she states that “[w]ithout a thorough literature review at the beginning of a
study, a novice researcher may feel that it is difficult to clear up thoughts, narrow
topics of research and find a new point of view.” Concerns that a literature review
will cause researchers to “become enamoured with a previous study and fail to
make discoveries of their own” (2010: 101) are important in raising awareness
that GT requires researchers to develop their own theory of phenomena being
studied. However, the benefit of a literature review is in developing a researcher’s
“theoretical sensitivity”: namely, the “knowledge, understanding, skills and ability
to see data with analytic depth” (2010: 101), using “literature as a tool to
formulate questions” (2010: 102), and eliminating the risk that researchers
reinvent the wheel by work others have already completed (Goldkuhl and
Cronhom 2010: 191).
My thesis included a literature review prior to entering the research and data
analysis phases.
3. The role of validity and reliability in GT is also somewhat unclear. Corbin
describes her discomfort with both concepts in any type of qualitative research
(Corbin and Strauss 2008: 301-302), preferring instead to use the term “credibility”
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to indicate “that findings are trustworthy and believable.” Goulding (1999: 16)
asserts that:
Grounded theorists do not follow the traditional quantitative canons of verification.
They do, however, check the development of ideas with further specific
observations, make systemic comparisons and often take the research beyond the
initial confines of one topic or setting.
Validity in qualitative data has been detailed as consisting of “nine different types
of validity procedures” (Creswell and Miller 2000: 126): triangulation,
disconfirming evidence, researcher reflexivity, member checking, prolonged
engagement in the field, collaboration, audit trail, thick description, and peer
briefing. Creswell and Miller (2000: 129) suggest the use of “several validity
procedures” in research studies. In this thesis, I ensured validity through reliance
on an audit trail (using Cohere, detailed later in this chapter), thick description
(through memoing), prolonged engagement, and disconfirming evidence (codes
that contradicted or disconfirmed emerging categories in the coding process).
The relationship between coding, concept development, validation, memo writing,
and theory development that I used in my research is detailed in Figure 3.1.
Grounded theory, with its emphasis on theory emergence from data, is reflective of the
epistemology of networked knowledge and of networked learning presented in chapter 2. For
example, the process of open coding and axial coding involves identifying attributes of a
particular exchange and then clustering related concepts. These related concepts begin to
form concept clusters, reflective of how entities are related to each other. The development of
ideas and the sensemaking and wayfinding activities of individuals become evident in how
they connect concepts. Concept mapping in physics and related sciences has been used to
evaluate how learners develop their knowledge through connecting different concepts within
a course (Novak and Cañas 2008). In researching the activities of learners, GT mirrors the
concept connectedness of concept mapping in order to develop a theory of the sensemaking
activities of learners in open online courses.
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Figure 3.1 Coding and memoing with grounded theory.

3.1.2

Massive open online courses (MOOCs)

Open online courses (sometimes classified as MOOCs: massive open online courses) were
developed in 2008 as a model of structuring learning experiences reflective of the dynamics
and challenges of distributed networks. As put forward by McAuley et al. (2010: 5),
A MOOC integrates the connectivity of social networking, the facilitation of an
acknowledged expert in a ﬁnte of study, and a collection of freely accessible online
resources. Perhaps most importantly, however, a MOOC builds on the active
engagement of several hundred to several thousand “students” who self-organize their
participation according to learning goals, prior knowledge and skills, and common
interests. Although it may share in some of the conventions of an ordinary course,
such as a predeﬁned timeline and weekly topics for consideration, a MOOC generally
carries no fees, no prerequisites other than Internet access and interest.
CCK08 was a course in University of Manitoba’s Certificate in Emerging Technologies for
Learning23 (CETL). CETL was designed as a masters-level certificate with three core and
three elective courses. CCK was the initial core course in the program. The course syllabus

23

http://www.umanitoba.ca/coned/mpcp/cis/etl/
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(see Appendix A) was translated into five different languages: Spanish, Portuguese, Italian,
Hungarian, Chinese (Simplified Character Version), and German24.
Since the first CCK course, other universities have offered open online courses and the
concept of MOOCs has drawn attention from funding agencies and popular press. The Social
Sciences and Humanities Research Council of Canada funded an evaluation of MOOCs and
digital practice (McAuley et al. 2010). Additionally, media attention (Parry 2011b) has
continued to drive interest in MOOCs. Research centres, such as Georgia Tech’s Center for
21st Century Universities25, have developed research profiles around open courses. Table 3.3
lists the open online courses run to date:
Table 3.3 MOOCs

University
Credit?

Course

Facilitators

CCK08

Siemens, Downes, Cormier

Yes

CCK09

Siemens, Downes

Yes

Personal Learning Environments &
Knowledge 2010

Siemens, Downes, Cormier, Kop

No

Education Futures 2010

Siemens, Cormier

No

Critical Literacies 2009

Downes, Kop

No

MobiMooc 2010

Inge de Waard

No

Learning Analytics 2011

Siemens, Dron, Cormier, Elias

No

CCK 2011

Siemens, Downes

Yes

eduMOOC, 2011

Schroeder

Yes

Note: Additional open online courses have been announced for fall of 2011, including
Change MOOC26 and Stanford University course in Artificial Intelligence27.

24

http://ltc.umanitoba.ca/wiki/Connectivism_2008

25

http://www.cc.gatech.edu/research/21stcenturyuniversities

26

http://change.mooc.ca

27

http://www.ai-class.com/
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Open online courses are distributed and emphasize the importance of learner autonomy. As a
consequence of increased learner control, numerous tools and technologies are used during
the delivery of an open course. Each learner selects the technologies that she prefers to use.
Course facilitators generally provide an infrastructure for content and administrative details
(in the form of a wiki or a web page), schedule for synchronous sessions involving guest
speakers or live discussions, a means of communicating with participants and providing
course updates (often handled through email and blogs), and starting points for learners to
form connections with each other (a learning management system such as Moodle).
3.1.3

Open online courses and traditional courses

Numerous distinctions exist between open online courses and traditional courses. The most
prominent are:
1. Open courses emphasize the autonomy of the learner in deciding how to
participate, which technologies to use, and the spaces (often blogs instead of an
learning management system like Moodle) in which the learner creates and shares
content or learning artefacts.
2. Co-developed curriculum. Open courses start with a similar structure to traditional
courses (see Appendix A for the syllabus for CCK08). As the course progresses,
however, the scope of the curriculum is expanded through the activities of learners.
Learners share resources through social bookmarking sites like Delicious or
academic publications through tools like Mendeley. The curriculum evolves based
on learner sharing and participation.
3. Creation and sharing of artefacts of sensemaking. Artefacts are important for
learners to communicate how they have made sense of a topic. These artefacts can
be in the form of a blog post, a video, a podcast, or an image. Once shared, others
can use these artefacts for their personal sensemaking activities.
4. Utilization of networks to deliver the course. Open online courses distribute
content and interactions across many different technologies. As a consequence,
networks (social and technological) are central for interactions and learning.
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5. Learners own the spaces and content of their contributions. In open courses,
learners are encouraged to “own” their spaces of interaction. Learning
management systems in most universities restrict access to previous students after
a period of months or years. In an open course, learners are advised to set up their
own blogs and develop their digital identity through using their existing online
profile (Twitter, Facebook, Google) to interact with fellow learners.
The organizational differences between a traditional course and a MOOC are visualized in
Figures 3.2 and 3.3 (presented on following page).
Interactions in CCK08 started in Moodle, but learners interacted in Facebook28, Second Life29,
blogs, wikis, and other spaces. Fini (2009: Section 3, ¶ 1) details the following toolset used in
his research of CCK08: “Moodle, blogs, Facebook, Linkedin, Twine, Twitter, Ning,
Elluminate, Ustream, Pageflakes, The Daily, Second Life, RSS, conceptual maps, social
bookmarking, and Flickr”.
CCK08 was among the first courses that adopted the model of distributed content and
interactions that have since come to define open online courses. As detailed by Fini (2009: ¶
5), some of the tools
were selected and proposed by the facilitators, and others were suggested by the
participants. Even though the course assignments required only the use of a personal
blog and a tool to build concept maps, during the course more than 12 different tools
and technological environments were used, from LMSs (Moodle) to 3D environments
(Second Life).
Tool sets differ for each MOOC, with prominent or “fashionable” tools gaining significant
attention. For example, during CCK08, a group was formed in Second Life, which was, at the
time, gaining attention with educators, for individuals to meet and discuss course topics. In
subsequent courses, different technologies were used that reflected the new tools that were
gaining prominence during the time frame of the course: CCK09 resulted in significant
Twitter traffic and PLENK10 produced numerous Facebook groups.

28

http://www.facebook.com/group.php?gid=31924181180

29

http://chilbo.wikispaces.com/Connectivism+Course+in+Chilbo

81

Chapter 3: Research Methodology and Data Collection

Figure 3.2 Traditional course structure.

Figure 3.3 Connectivist course structure.
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Recent MOOC offerings, particularly eduMOOC30 and Learning and Knowledge Analytics31,
relied, respectively, on Google Sites and Google Groups as the technical infrastructure.
MOOCs generally include weekly synchronous course discussions as well as guest presenters.
These sessions are recorded and are then made available for later viewing as course
participants are often distributed around the world. The relationship between the various
technological components of CCK08 is detailed in Figure 3.4. Blog and Moodle forum posts
as well as tweets were aggregated through gRRShopper. If a post or tweet contained the
course hashtag (CCK08), it was automatically pulled into the database for inclusion in the
next edition of The Daily. gRSShopper and The Daily have commenting features available to
course participants, but most often, comments were made directly on the blogs of participants
or in the Moodle forum, as indicated by the comment ecosystem in Figure 3.4.

Figure 3.4 CCK08 Technical and information infrastructure.

Course participants submitted feeds (see Figure 3.5) by providing their blog title, RSS file
URL, webpage URL, and a blog description. Facilitators curated some blog sources by
drawing attention to particular posts or themes that related to weekly topics, but the automatic
harvesting process of blogs and RSS feed in The Daily formed the bulk of the resources that
were shared with learners.

30

https://sites.google.com/site/edumooc/

31

http://learninganalytics.net/syllabus.html
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Figure 3.5 Submitting an RSS feed.

As a distributed course that emphasized learner autonomy and agency, participants in CCK08
chose which tools and services they wanted to use. The interaction ecosystem (i.e.,
technology, learners, and educators) is listed in Figure 3.6. The aggregation and curation of
content resulted in a significant “flow” of information. The Daily presented a summary of
that information flow, but with hundreds of Moodle forum and blog posts to read daily,
learners were encouraged to change their assumptions about being able to read all course
content. As indicated in the centre of Figure 3.6, the creation of artefacts that reflected the
learner’s sensemaking activities was an important aspect of the course. Learners created
various artefacts of sensemaking (i.e., concept maps, images, videos, blog posts) as they
interacted with course topics. Course interaction occurred through asynchronous (Moodle,
blogs), synchronous (Second Life, Elluminate), and quasi-synchronous (Twitter, Facebook)
tools.
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Figure 3.6 Learner-technology relationship in MOOCs.

3.1.4

Social network analysis and participation patterns

The social networks that contribute to sensemaking and wayfinding are evident in virtual and
physical worlds. Sociologists have developed a rich body of research methods and analysis
techniques to determine the meaning of connectedness. Social network analysis has also been
used to research how information is shared within an organization. Analysis of social network
structure can make “invisible work visible” (Cross 2004: 13) and identify people within a
network who are central (“the most prominent people within a group”), peripheral (loosely
connected or isolated), as well as subgroups (2004: 14). While most of this work has been
conducted utilizing physical settings (Milgram 1967, Granovetter 1973), the methods are
increasingly translated to online environments (Watts 2003, boyd and Ellison 2007).
A network consists of nodes and edges (or links) (Easley and Kleinberg 2010: 21). An
analysis of a network can be directed, detailing the direction of connections (position ‘a’ in
Figure 3.7) or undirected, simply detailing connections without indicating directions (position
‘b’ in Figure 3.7) (Easley & Kleinberg 2010: 22, Hansen, Shneiderman, and Smith 2011: 35).
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Figure 3.7 Directed and undirected network formations

Through analysis of networks, insight can be gained into how people connect with others, the
direction of information flow and sharing, as well as the participation patterns of individuals.
For example, the following network concepts and attributes: hubs, powerlaws, small world
networks, tie strength, structural holes, affiliation, and scale-free networks were detailed in
Table 2.1. The structure of networks both influence and indicate information flow. If, in the
analysis of Moodle discussion forums, powerlaws and hubs are evident, it might reveal how
frequent or heavy posters influence discussions. In the context of sensemaking and
wayfinding, hubs may indicate key clusters of activity where learners provide guidance,
strategies, and resources to others. For educators, this could be an important finding. If
certain network structures contribute to more effective sensemaking and wayfinding, students
may benefit by being introduced to or connected with those hubs.
The blog discussions in CCK08 were distributed across many different spaces and through
the use of many different tools. It was not feasible to conduct a social network analysis on the
interactions that took place on numerous blogs and other learner-created spaces. Instead,
social network analysis focused on the CCK08 Moodle forums. These forums were active
throughout the course, making an analysis of the social networks created through interactions
of 565 participants in these forums more feasible than tracking activity on the open web. The
networks that formed as a result of interactions of learners in the CCK08 Moodle forum were
analyzed using an open source tool called Social Networks Adapting Pedagogical Practice
(SNAPP). This browser plugin extracts interaction activity from a learning management
system forum and generates images of the social network formed through the interaction of
participants. This data can also be exported in various formats for advanced analysis in
network analysis tools such as Gephi32.

32

http://gephi.org/
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3.2

Data collection

Data were collected through two primary means:
1. Grounded theory analysis of Moodle forums and blog posts, using Cohere33 to
code and categorize learner sensemaking and wayfinding activities.
2. Social network analysis of the CCK08 Moodle discussion forums, using the Social
Networks Adapting Pedagogical Practice (SNAPP) browser plugin, to determine
interaction patterns of learners.
3.3

Why Cohere instead of other tools?

Cohere is described as a “visual tool to create, connect and share ideas” (¶ 2). Its research
focus “derives from work in issue mapping and design rationale, computational modeling of
argumentation and computational modeling of scholarly discourse in literatures” (De Liddo
and Buckingham Shum 2010: 4). It is a “social-semantic platform tuned for
inquiry, reflection and discourse” (Buckingham Shum and De Liddo 2010: 7).
According to De Liddo and Alevizou (2010: 2), proprietary qualitative data analysis (QDA)
tools such as NVivo and ATLAS.ti suffer from two key flaws when used to analyze live
online data:
1. The context that influenced coding can be lost when it occurs within the QDA
system, rather than directly within the web page
2. If new data are added to a page, the analyst will potentially miss this addition, as
analysis happens within the QDA tool, rather than on the web page
These two concerns (i.e., context and potential missing data during analysis) and the
flexibility to code across numerous resources, such as learning management system forums,
blogs, wikis, and Twitter, while still having a central space to cluster, categorize, and connect
codes and memos (the Cohere site), weighed in my decision to select Cohere over other QDA
tools. Cohere’s emphasis on detailing relationships between entities also aligns well with the
epistemological view of connectivism that “knowledge is in the connections”.

33

http://cohere.open.ac.uk/
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Participants were analyzed primarily in their use of techniques of sensemaking, not by their
perceived satisfaction of those activities. My research was focused on the technologies used
and procedural activities individuals utilized in a climate of information abundance. As such,
my research provides insight into networked, technologically-directed, and distributed actions
in sensemaking. The psychological and neural aspects, while in need of study, are beyond the
focus in this project.
Cohere has been used for numerous research projects, including mapping the literature in a
field of study (Jelfs 2011), argumentation and deliberation (Buckingham Shum 2008),
qualitative data analysis (De Liddo and Alevizou 2010), and as a tool to make sense of
complex information environments (Buckingham Shum and De Liddo 2010). Coding in this
thesis was done in Moodle (centralized conversation, threaded) and on blogs. Moodle forums
were centralized, while blog posts were decentralized and under the control of each learner.
Any new blog posts made since the previous day were aggregated in gRSShopper. If the
posts included a reference to or were tagged “CCK08”, they were included in The Daily. A
full archive of The Daily newsletters is available on the Connect website34.

Figure 3.8 Cohere sidebar for coding blog posts, wikis, and websites.

34

http://connect.downes.ca/cgi-bin/archive.cgi?page=thedaily.htm
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The Cohere software can be accessed using a browser plugin or by visiting the main Cohere
website35. Once the plugin is installed in a browser, a user can code, tag, or memo any
resource accessible by a web browser. Figure 3.8 shows the Cohere browser plugin being
used to code a wiki page that was set up by a course participant.
Figure 3.9 shows the Cohere plugin being used to code posts within the course Moodle forum.
Coding can be done on a line-by-line or paragraph-by-paragraph basis. Position A in Figure
3.9 details four different codes assigned to an introductory forum post.

Figure 3.9 Cohere sidebar for coding in Moodle forums.

Cohere is designed so that coding and memo writing can be done simultaneously, as detailed
in Figure 3.10. The summary bar (position A in Figure 3.10) was used to enter codes on the
resources being evaluated (position B). Memo writing, an important aspect of coding in GT,
is ongoing during the coding process and is more of a commentary and reflective addition to
GT. A sample memo process is detailed in position C in Figure 3.10.
35

http://cohere.open.ac.uk/
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Figure 3.10 Open coding and memo writing in Cohere.

In the Corbin and Strauss (1990) model of coding in GT, open coding is the first stage of a
three-stage process. After the coding process has begun, researchers begin to group similar
codes in the axial coding stage. Figure 3.11 presents axial coding in Cohere. Each code can
be related to others through a series of positive (item A reinforces item B) or negative
connections (item A conflicts with item B). The coder can create different relationship codes.
I used the simple code connector similar to (position A in Figure 3.11) in order to bring
different entities in relation to others.
The final coding stage⎯selective coding⎯was also conducted through the use of the Cohere
browser plugin. Selective coding occurs toward the end of a GT analysis and involves
unifying categories and filling in categories that require greater detail (Corbin and Strauss
1990).
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Figure 3.11 Axial coding in Cohere.

Data collection and analysis is an iterative process (Corbin and Strauss 1990: 6). As soon as
data are available, the coding process can be initiated. The formation of clusters of similar
codes indicates the formation of a potential category. However, this category is tested in
subsequent coding to ensure that categories are based in the data being analyzed rather than
in premature formulations by the researcher. Using Cohere, I created linked clusters of codes.
These clusters were tentatively labelled. As coding continued, the clusters were sometimes
split into separate groups and in other instances were combined with other similar categories.
After an extensive period of iteration, category forming, and category testing, several
prominent categories emerged. These categories, as well as the codes that form them, will be
discussed in detail in the next chapter.
3.4

Social network analysis and Moodle statistics

Social Networks Adapting Pedagogical Practice (SNAPP) is a browser plugin for evaluating
the social networks that learners create as they interact in a learning management system such
as Moodle (Bakharia and Dawson 2009, Macfadyen and Dawson 2010). In order to evaluate
the social networks of a forum, the plugin must first be installed in a web browser. Once the
discussion forum has been selected, the plugin can be activated. The analysis of social
interactions is then displayed, allowing the end users to evaluate different connections and
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patterns (see Figure 3.12). A detailed analysis of the interaction patterns of participants in
CCK08 is detailed in chapter 4.

Figure 3.12 Social networks adapting pedagogical practice (SNAPP).

3.5

Ethical concerns

CCK08 was delivered as an open online course. All comments posted to the Moodle forum
were public. For-credit students were informed that they could participate privately by
sending assignments via email instead of posting on the Moodle forums or on a personal blog.
Several students adopted this approach. One student, an employee with a military
organization, created an alias for her/his online interactions in order to protect her/his work
role and identity. Several research projects were also conducted by researchers during
CCK08. Links to research projects and surveys were shared through The Daily newsletter.
Research requests and ethical approval were the responsibility of researchers to obtain.
The privacy implications of online research are not clear, presenting “emerging ethical
challenges faced by scholars researching social networks and other online environments”
(Parry 2011a: ¶ 5). Social network research projects, such as Harvard’s controversial social
network study (Parry 2011a: ¶ 18), can sometimes inadvertently collect data about
individuals when a logged-in user has been friended by the individual being observed. In this
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case, the observer can collect and observe data not available to others who are not logged in.
In response, Parry (2011a: ¶ 25) states that a “rule of thumb holds that if an online
community requires a password to enter, then researchers must seek IRB approval to study its
members”. These criteria are similar to the policies of several large universities. For example,
the University of Texas (n.d.: para. 1) policy on research involving human subjects states that
ethics approval is not required when:
Public and/or published data sets, accessible without restriction [emphasis in
original] (e.g., password not needed), and containing readily identifiable information
and [emphasis in original] where individuals can reasonably expect this information
to be available to the public (examples include letters to the editor, blogs)
These criteria may not be suitable in all research instances, especially where individuals are
tracked across multiple networks and where personal information such as gender, location,
networks of friends, and political and religious views can be discovered by connecting
different identities. The research data in this thesis includes only public comments and posts
accessible by anyone without a password. The activity of individual learners in social
network sites such as Facebook and Twitter posts were excluded from analysis. Only posts in
the open course Moodle site and public blogs are included. Even though all discussion
included in the thesis are on the open web, the identity of individuals is protected by
removing names and personal information in the analysis of quotes and contributions.
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Literature reviewed in chapter 2 revealed the following principles:
1. Complexity theory and networks are influencing information type, quantity, and
representation.
2. In order for individuals to make sense of complex information, entities must be
placed in relation to each other in some form of coherence.
3. Individuals form coherence with regard to information through sensemaking (i.e.,
content and social relations aspect of an information space) and wayfinding (i.e.,
spatial aspect of an information space) strategies and processes.
This chapter details the research findings of analyzing the content and interactions in an open
online course offered in 2008 at University of Manitoba. Four areas of research findings are
detailed:
1. Social network analysis of Moodle forums and participation patterns;
2. Sensemaking strategies of course participants;
3. Wayfinding strategies of course participants;
4. Theory development and articulation
4.1

Social network analysis of Moodle forums and participation patterns

The Daily, an email sent out Monday to Friday during the course, aggregated blog posts,
forum discussions, and Tweets. However, not all the participants who signed up for The
Daily created an account on the course Moodle site. Only 565 joined Moodle. These Moodle
accounts represented 60 countries (see Appendix B for a breakdown of different countries
and number of participants from each country). Participants who created an account in
Moodle represented 24.5% of total numbers who signed up in The Daily. Given the different
databases between the two systems as well as the ethics around matching identities across
different systems, no attempt was made to determine how much overlap existed in
participants between Moodle and The Daily. Discussions and conversations were distributed
across blogs, Facebook groups, Second Life, other languages, and other forums. Conducting
a social network analysis of those various spaces would be difficult due to the use of various
learner user names and identities. For example, a participant in Second Life might have a
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different user name than what is used on a personal blog or the account name used to sign up
for the Moodle course. Connecting those various identities and tracking interactions across
multiple spaces would present ethical challenges around analysis of identities for which
learners may not have given permission.
All course participants were made aware that the Moodle forum discussions were open and
accessible to anyone online. Participants who may not have added their blogs to The Daily
(and as a consequence, their information was not available for research) may have
intentionally excluded themselves from analysis, even if they used the CCK08 tag in a blog
post. To simplify the analysis process and sidestep ethical concerns around tracking identities
across different platforms, this thesis only analyses the social networks formed through
learner interaction within the course Moodle forum.
A visualization of the social network produced in the introduction forum is provided in Figure 4.1.
The names of posters have been removed from the image. Most participants did not receive a
response to their introductory post, nor did they respond to anyone else, as indicated by the large
number of peripheral learners who are not connected to others. The image also communicates
frequency of contact between different nodes (arrow A in Figure 4.1) as well as the directionality
of the exchange (arrow B in Figure 4.1). Line thickness in the image indicates the strength of a tie
(i.e., how frequently posts occurred between two individuals).

Figure 4.1 Analysis of the social network produced in the introduction forum.
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In contrast with the isolation and lack of connectedness in the introductory forum, the Week 1
discussion forum reveals greater interaction (see Figure 4.2). A cluster of peripheral learners
is evident on the right-hand side of the image. All of these individuals made a post or replied
to others, but did not receive comments or replies from anyone in the forum. Reciprocal
exchange was negligible for many individuals. Given the importance of social networks as a
means of filtering information, disconnection is possibly a negative aspect of open online
courses. While it is conceivable that a participant could join an open course and follow the
activities of others through The Daily, hashtags, Google Alerts, and reading discussion
forums, lack of direct engagement with other participants may minimize learning
opportunities. Strong ties (based on frequency of exchange) are evident by slightly thicker
ties between nodes, as indicated in the image. Position A on Figure 4.2 reveals an important
node in the network. This individual fills holes or gaps in the network, as he or she is active
in replying to and receiving feedback or comments from others.

Figure 4.2 Week 1 forum social network.

The role of structural holes (Burt 2001) and strength of ties (Granovetter 1973) needs to be
considered carefully in an online forum. A participant (such as in position A in Figure 4.2)
may be an important contact point that brings peripheral learners into the discussion. Active
participation in one week may indicate an individual who consistently engages with other
learners, but that engagement and participation may fade in subsequent weeks. The changes
in the top ten most frequent posters from week to week are detailed in Appendix C. Of the
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top ten posters in Week 1, only three were in the top ten in Week 12. This pattern indicates
large variances of participation habits, though the reasons for this are unclear from network
analysis. Variances in frequency could be due to a number of factors, such as interest in the
weekly topic, changes in personal life circumstances, and time availability. In order to gain
an understanding of the role of an individual in an open online course, multiple weeks must
be considered. High participation in one week might be an anomaly. A more accurate
indication of network position, such as a central node that is highly involved in commenting
on the posts of others, is a multi-week comparison to determine whether network positioning
is consistent. When comparing the activity of the individual in Figure 4.2 with her/his
participation in Week 3 (position A in Figure 4.3), a similar central positioning is evident.
The participant presented in Figures 4.2 and 4.3 was a top ten poster in 9 of the 14 forums
(coded participant B in Appendix C analysis of posts)⎯one of the most consistently active
members in the Moodle forums.

Figure 4.3 Central position in discussion networks.

The introduction forum was one of the most active forums during the course. The nature of
data sharing was fairly restricted, as many learners, at least those who entered the forum prior
to Week 1 to do pre-course introductions, simply followed the response script asked for by
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instructors for introductions (i.e., name, location, interested in the course, and a random
interesting personal fact). Only five participants posted more than 10 comments, as detailed
in Table 4.1.
The discussion patterns in Moodle forums changed significantly as the course progressed as well.
Early discussions in the Introduction and General forums had reasonably high numbers of
participants and forum posts (see Table 4.2). Toward the end of the course, however, participation had decreased on Moodle forums, with 29 participants in Week 12 making only 119 posts.
Table 4.1 Introduction forum posts

Participant

Number of Posts

A
B
C
D
E
F
G
H
I
J

45
17
13
13
12
9
9
8
7
7

Table 4.2 Weekly Moodle forum posts

Week
Introduction
General Forum
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12

Number of
Participants

Number
of Posts

178
146
83
61
48
28
42
30
25
85
28
24
35
29

431
1252
312
316
453
138
271
112
132
261
146
88
153
119
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The network patterns of discussion forums also evolved as the course progressed. Early
forums produced power laws (a few posters produced the bulk of posts, while many
participants only provided one or two posts) and hubs (see Figures 4.4, 4.5, and 4.6)36. An
analysis of all weekly participation patterns is presented in Appendix D.

Figure 4.4 Number of posts: Introduction forum.

Figure 4.5 Number of posts: General forum.

36

The x-axis legend, the names of contributors, has been removed to preserve anonymity.

99

Chapter 4: Analysis and Findings

Figure 4.6 Number of posts: Week 1.

Once discussion forums became less active, greater equity in the posts and activities of learners
became evident (see Figures 4.7, 4.8, and 4.9). This may indicate that smaller groups have a
greater sense of shared responsibility to conversations and less room for anonymity. Similarly,
when smaller groups interact, there is less likelihood for an individual’s post to be ignored, as was
the case in the introduction forum.

Figure 4.7 Number of posts: Week 4.

Figure 4.8 Number of posts: Week 8.
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Figure 4.9 Number of posts: Week 12.

Interaction patterns can also indicate controversy within a network. The theme of Week 8 of
CCK08 was on Power and Control. One of the course facilitators “auto-subscribed” all course
participants to the discussion forum. This produced a significant amount of
responses⎯mostly negative⎯as participants received a large number of emails from the
discussion. The discussion pattern is detailed in Figure 4.10. A cluster of five “highcontributors” (with 12, 14, 16, 20, and 24 posts) is somewhat peripheral due to the high
volume of interactions around the course facilitator, the central node in Figure 4.10.

Figure 4.10 Weekly discussion forum.
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In the Week 12 forum, two participants posted 14 times. Those individuals are listed in
Figure 4.11. Participant A had an “out” degree of 10 (posts in reply to others) and an “in”
degree of 7 (replies from others). Participant B had an out degree of 8 and an in degree of 9.
However, frequency of posts does not indicate influence or “centrality” in network.
Participant C, for example, made only 4 posts, but her/his comments generated 13 replies,
while he/she only responded to 2 other participants. This relationship might indicate a greater
amount of influence within a network or posting and sharing of more controversial views that
draw responses from others.

Figure 4.11 Connections between individuals within a network.

A broad network analysis of a discussion forum does not always provide insights into the
activities that occur within smaller clusters. When looking at a smaller subset of network
interactions, such as one discussion thread on defining learning theories (see Figure 4.12),
discussions appear to be more equitable in terms of participation and interaction. Participants
A, B, C, D, E, and F form core discussion hubs, while participants H, I, and J form smaller
hubs.
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Figure 4.12 Discussion thread on defining learning theories.

From this network analysis, several points become clear:
1. Frequency of posting does not equate with influence or even prominence in a
discussion.
2. The participation patterns of individuals early in the course, when forums were the
most active, reflects power law/long tail structure where a few do most of the posting
and many only post a few times.
3. As the course progressed and forum activity slowed down, the variance of
participation narrowed. Whether this pattern change is a function of smaller, better
connected networks with more equitable interaction habits or a function of reduced
activity producing less opportunities for active posters to comment is unclear.
4. Participation patterns varied from week to week. Of the ten most active participants in
week one, only three were still on the list of most active participants by week twelve.
This change could imply that certain topics were more relevant to individuals at
different stages of the course and that open online courses have fluid participation
patterns and individuals have limited sustained commitment to the course (see
Appendixes C and D).
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5. Analysis of specific discussion topics generates different patterns of interaction than
is found in broad analysis of forums. A broad analysis indicates: who is the most
frequent poster, interactions between various members, and total posts made and
responses received. In contrast, analyzing individual discussion threads indicates
greater equity in conversation. An important challenge in using network analysis in
learning, however, is to understand the role of different levels of granularity in
analysis to determine how individuals actually make sense of the topics. For example,
an individual may be well connected during a broad analysis of total numbers of posts
and responses. However, a detailed analysis might reveal that the individual is on the
periphery in important conversations.
Social network analysis (SNA) can be useful in identifying interactions in open online
courses and identifying important contributors as well as peripheral contributors. Caution is
warranted, however, in considering the role that SNA might play in learning. A network map
reveals how people interacted, but does not necessarily provide insight into why they
interacted or even the impact of those interactions on learning. Educators also face difficulty
in planning interventions based on network configuration. While SNA might indicate that
certain learners are peripheral, the meaning of that network configuration requires exploration
before action is taken. A peripheral learner may be intentionally positioned in the network
due to personal life pressures that limit time for engagement, or the learner may have
interactions with fellow students via media that is not tracked by a particular network analysis.
In order to effectively use SNA for planning interventions, educators need additional
information such as server logs to determine whether peripheral learners are accessing course
readings or even one-on-one discussions to ascertain the learner’s perception of their position
within the network. With these considerations in mind, when SNA is combined with other
data sources it can serve as an effective means to gain insight into learner activity.
4.2

Grounded theory findings

Using Cohere browser plugin as the coding tool, I started the process of open coding,
focusing specifically on cues and activities that course participants used to make sense of the
content to navigate the course structure. An initial round of open coding resulted in over four
hundred codes assigned to Moodle forum and blog posts, in addition to numerous memos as a
result of personal observations of learner activity. Once the open coding process was well
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underway, I started the axial coding process by clustering related codes using Cohere’s
connect function. This resulted in the development of a preliminary set of code clusters.
These clusters were temporarily assigned category titles. A second round of coding was then
initiated, testing the completeness and accuracy of codes and preliminary categories. This
second phase (a combination of open coding and selective coding) resulted in tagging and
memoing of an additional 300 Moodle forum and blog posts.
After this second coding cycle, groups of code clusters were developed by evaluating the
preliminary categories formed during the first coding cycle with the new codes. The resulting
categories were then evaluated in an additional review process to see if they (the categories)
were inclusive of participant wayfinding and sensemaking activities. This third cycle
(selective coding) produced the following categories of participant sensemaking and
wayfinding strategies and activities, grouped in three broad areas:
Sensemaking and wayfinding overlap:
-‐
-‐
-‐
-‐
-‐
-‐
-‐

Requests for assistance
Disorientation
Contextualizing
Connecting
Meta-course
Technology as sensemaking and wayfinding agent
Emotive

Sensemaking:
-‐
-‐
-‐
-‐
-‐
-‐

Identity
Language activities
Creating artefacts
Collaborating and creating together
Sharing
Sensemaking activities

Wayfinding:
-‐
-‐
-‐

Creating and sharing new spaces
Domain exploration (knowledge and course)
Navigation giving and receiving

Each section that follows includes a code table that details representative codes used to create
the sensemaking and wayfinding categories. In order to avoid duplication, not all codes are
included. The codes that are listed, however, are prominent through the course, occurring in
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numerous conversations within Moodle forums and on blog posts. Following each of the code
tables, a sampling of quotes from course participants37 are included to provide an overview of
the types of posts that resulted in the formation of final categories. A sample image of
concept clustering with Cohere’s connect feature is presented in Figure 4.13 to visualize how
the software tool generates clusters. The visual clustering in Cohere is interactive and users
can move nodes around to see how concepts are related. Unfortunately, the screen captures of
code clusters in Cohere are not as descriptive as the interactive mode. As a result, I have
opted to use open and axial coding tables to detail the code clusters instead of Cohere. The
code clusters are still drawn from Cohere, but the tables are more helpful for providing an
overview than the static Cohere images.

Figure 4.13 image of concept clustering with Cohere’s connect feature

Some categories have a fair amount of overlap with other categories. For example, the
“creating artefacts” category has numerous overlapping tags with the “sharing” category.
Similarly, the “technology as a sensemaking wayfinding agent” shares codes with many other
categories given the prominence of technology in open online courses. Generally, however,
codes were grouped into the categories with which they shared the greatest similarities. While
a code such as “sharing learner created artefacts” could be listed in both the “creating

37

All quotes from participants in CCK08 are presented as they were posted on blogs or Moodle forums without
any changes to grammar and spelling.
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artefacts” and “sharing” categories, it would be placed in the latter category as the primary
purpose of the learner’s post was to share.
4.2.1

Sensemaking and wayfinding overlap

The sensemaking and wayfinding strategies used by course participants in CCK08 had
numerous areas of overlap. These overlap areas are treated separately from the analysis of
sensemaking and wayfinding. Distinct concept and categories are helpful for analysis
purposes. However, an open online course is integrated with participants playing varying
roles throughout the course. Even when clusters or categories are formed in order to develop
a theory of interaction, it is important for researchers to recognize that these categories are
connected. For example, the process of identity formation is connected to resources sharing,
which in turn, is connected with sensegiving (assisting others). Viewing the categories as
nodes in an overall network can assist the researcher in recognizing the interconnected and
holistic nature of social interactions, knowledge development, and learning.
4.2.1.1	
  

Requests	
  for	
  assistance	
  

Requests for assistance, while common throughout the course, were most prominent in the
first several weeks. Generally, course participants, not facilitators, handled many of the
assistance requests. During the first week, facilitators were active in responding to questions
relating to course content, technology concerns, and similar requests. As the course
progressed, a transition was noted in the nature of help needed; instead of focusing on course
structure and technology, learner’s questions related to the content of the course.
Table 4.3 Requests for assistance category

Open Coding

Axial Coding

•
•

Asking for help
Request for help (outside of scope of course)

Assistance requests

•

Technical help request

Technical help

•

Asking questions, asking for help

Questioning

•

Asking for input on how others are managing the
course
Request for example, clarification

Guidance on organization,
clarification

•
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Comments from participants included asking for technical guidance from course facilitators,
such as concerns about why their blog posts were not appearing in The Daily:
don't find my blog posts in the Daily.
My blog, [name removed] is listed:
[removed] Last Updated:
(feed=104)
But it appears never have been updated (I have sent 5 posts till now, the last one 6
hours ago). What I have to do to obtain that my posts appear in the Daily?
Some participants encountered difficulty with external blog services, inquired about the
universality of their experiences, and sought suggestions about how others were dealing with
the challenge:
Since several days before the class began, Edublogs has had trouble. It was down for
awhile, and then was attacked by something, then it kept making me create a new
password (going back and forth to email), and now today it's painfully slow.
I assume a lot of us got new Edublogs to do this class, and they're trying to handle the
load. Are others having the same issues? Are you moving your blogs elsewhere?
Requests for assistance were often fairly insignificant, such as not knowing how to change
email settings. These “small challenges”, however, appeared to cause significant concerns
and frustration for participants. The high volume of emails from the Moodle forum,
especially at the start of CCK08 when over 500 forum posts were made within the first week,
overwhelmed several participants.
I have to confess that I missed ticking the 'no emails' when I posted my introductory
message and now I am receiving a large number of emails which I would like to
curtail. I prefer to look at the forum site for messages than receive emails.
I have searched everywhere in the forum to change the settings from receiving
emails to not receiving emails but to no avail.
Does anyone know how to do it?
While this request for assistance⎯where to check the “no emails” box⎯appear to be fairly
routine, the impact on sustained learner participation was at times dramatic. In the language
of wayfinding, if individuals are not able to orient themselves to an environment or are not
able to perform desired tasks reasonably effortlessly in that environment, disorientation and
frustration, not meaningful navigation, become prominent concerns. Instructors or course
participants addressed most technical questions quickly, especially considering that questions
were posted in different time zones. In the examples listed above, response times were:
-‐

9 hours, 5 minutes (concerns about blog posts not appearing in the Daily)
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-‐

2 hours, 47 minutes (questions about Edublog service)

-‐

36 minutes (question about email settings in Moodle)

Some individuals involved in the course sought opportunities to conduct research on the
interests, background, and course habits of CCK08 members. This resulted in several
publications (Fini 2009, Mackness et al. 2010). In other instances, the research activity was
driven more by personal interest, such as this attempt to define the social networks of course
members:
If you are on Twitter please follow this link and complete the small survey as many
times as you feel accurately gauges your core network
http://bit.ly/44uTOw
Thanks you very much for your support in this experiment.
Instead of asking for assistance, some participants shared experiences of how they discovered
solutions to small technical frustrations. Elluminate, a virtual classroom software for voice
and text chat interaction and delivering PowerPoint presentations, was used for twice-weekly
live classes. In response to posts, such as the one below, requests for help were at times
outside of the scope of the course.
In case anybody was wondering how to make the chat window bigger and the
whiteboard smaller in the Elluminate space, but doesn't have time to check the Help
section during the session due to it going so fast, here is the answer from
Elluminate:In elluminate you can undock the windows and resize them as you see fit.
Use the view menu then unlock the layout to choose free floating windows you can
resize based on your monitor size. Alternately, you can choose another pre-set layout
In one instance, a poster asked for guidance from course members on the broad topic of
improving online education:
One of my tasks at the College I work at is to enhance the quality of online
courses. In reading the introductions. I noted that many of you are involved in
developing and assisting others in developing online courses. based on this am
posting this in hopes that you can help me understand the "things" you do and see that
make online courses and distance education better and more effective. Please discuss
in this forum things you have done that work and ideas that you are trying out. I am
extremely interested in learning all I can.
Another discussion requested help for orphans in Kenya:
There are many young orphans in Kenya who need help. A teacher who works at such
an orphanage would like our help. Any suggestions on how we can help when we are
not physically there?
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A discussion followed with five different course participants offering to help, but requesting
greater clarification of the needs. One individual, who had experience working with teacher
organizations in Africa, responded:
Sadly, there are many needy learners in Kenya. I can recommend a number of NGOs
that are on the ground working in that country and doing some marvelous work. The
sad reality is that this area (Kisumu) is not even the neediest in the area.
Kenya already spends 1/3 of its annual budget on education; the most of any
other east African country. Yet, with up to 100 students per class, many schools do
not even begin to reach their education goal of one textbook per three students. Many
rural schools have no electricity - forget computer labs! I met older Kenyan students
who had never seen a laptop before.
With the recent post-election violence paired with the season's drought, Kenya
is an even more dire straits this year.
Most teachers do not have a computer, but many do have access to internet
cafes. Internet bandwidth costs are quickly lowering, so more and more teachers are at
least signing up for email accounts.
Frankly, I was surprised at how many teachers and administrators that I met
were very keen to learn computer skills and get online.
Activities such as requesting help in personal learning and discussing personal interests
unrelated to the course topics may reflect the value of open social spaces where individuals
can solicit help with personal work activities or as opportunities to raise awareness about
causes. In the two instances presented above (help with online learning strategies and with
Kenyan students) one poster maintained a reasonable presence as the course progressed,
while the other faded from the course. These activities may be seen as community-building
and invoke shared social values and norms, and discussions may have progressed off-list, but
the direct value of these activities for sensemaking and wayfinding is difficult to ascertain.
Conceivably, connecting with others on shared passions contributes to a sense of belonging
and a sense of trust with other learners. These early social connections could serve as
important motivators for taking conversations outside of the public forum and into more
private spaces.
Most of the requests for help and sharing of strategies that participants used to solve
problems, however, focused on the course content and the course format. Learners would
share their personal frustrations and, as a consequence, their learning experiences, requesting
reciprocation of resources and perspectives on the topic:
The notion of concept mapping isn't coming easily to me for some reason, so I'm
starting by reading up on the idea behind them and thought I might pass along the
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links to anyone who might be interested:
Wikipedia article: http://en.wikipedia.org/wiki/Concept_maps
"The Theory Underlying Concept Maps and How to Construct them"
I'd be interested in hearing people's personal perspectives on how they approach
developing theirs.
4.2.1.2	
  

Disorientation	
  

Course participants frequently stated that CCK08 was disorienting and overwhelming. The
pedagogical model of CCK08⎯open, networked, and with strong emphasis on learner
autonomy⎯resulted in disorientation to content, course structure, technology, and teaching
patterns. The disorientation is detailed by the code samples in Table 4.4.
Table 4.4 Disorientation

Open Coding

Axial Coding

•
•
•
•

Overload
Overwhelmed
Overwhelmed by amount of messages
Challenge of coping with abundance

Overwhelmed

•

Strategies for coping

Coping attempts

•
•

Feeling out of place
Statement of confusion

Confusion

•

Solving “small problems”

Problems

During the introduction phase of the course, participants expressed some unease about their
role, particularly when many of the participants appeared to be knowledgeable about the
course topics or the technologies being used. One person stated,
Not only am I intimidated by the sheer depth of knowledge the majority appears to
possess, but I also feel out of my element
Others adopted sharing strategies for learning about technology, offering resources that they
had found valuable in the past:
A lot of the stuff that is so laboriously and technically explained here I personally
"learned by doing" -- or watching Scoble. Scoble is a one-man Web 2.0 walking 24/7
tutorial on all these things and you just watch him or dip into what he's explaining
about FriendFeed or Twitter or RSS feeds or APIs or whatever and avoid reading long
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papers. And that's both a good and a bad thing, that because of the sheer wealth of
technical data to absorb, people naturally gravitate to corporate-sponsored
"evangelists" of this type who are at some level selling products -- but that's how they
need to get themselves and the entire Web 2.0 enterprise paid.
Creating and sharing artefacts or “road maps” about the course components and course
structure occurred through blog posts and image sharing. In the first week of the course, a
participant created Figure 4.14 to describe how he/she saw the various components of the
courses fitting together. The image was accompanied by the following post:
The most prominent impression is, of course, being overwhelmed by the huge amount
of stuff. My way of approaching the confusing landscape of countless tools, sites, and
resources, was to try and get a visual overview of the salient ones.
I tried to practice the new required CMAP tool but miserably failed and for
now resorted to Powerpoint. (I need to find out how I can draw boxes and arrows that
are not “propositions“, i. e. don’t require labelling the connectors).
I soon realized how impossible it is to process all postings, so I tried to select a
sample as randomized and representative as possible. Then I realized that the
selection will probably be biased towards participants who use similar tools as I do.
On occasion of this course, I finally registered with facebook and Google
groups, and improved my digital literacy by encountering new kinds of spam that
were previously unknown to me.
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Figure 4.14 Orientation artefact produced by course participant.

In response to the overwhelming amount of information, course participants began to detail
the value of social networks as a filtering agent. This was common early in the course and
became more pronounced as the course progressed:
I propose that by networking we are not neccesarily connecting to designated
authourities or trusting in any "absolute" regarding authourity, but connecting to
others whose filters within the informational onslaught we have come to trust. in other
words, we no longer JUST trust in specific authorities/designated sources (although
the spread of information within networks has to be introduced from some zero point)
but we are also creating filters/news aggregators through our networks. Pooling
collective resources so that the specialized information set that appeals to us as
individuals is collected by our individual eclectic networks.
4.2.1.3	
  

Contextualization	
  

Contextualizing concepts and discussions were frequent strategies used by CCK08
participants. This might be expected in a course where participants span 60 countries and
numerous languages, reflecting different cultural values and societal norms. Many of the
discussions included extended periods of contextualizing the content and the discussion
before moving into discussion about the concepts.
Table 4.5 Context

Open Coding

Axial Coding

•

Delineation of the term “social context” use

Social

•
•

Contextualizing through history
Using history to communicate significance of tech trends

Historical

•
•

Networks and tradition
Extending context

Contextualizing by networks

As an illustration, clarification of context was a common strategy. Once a discussion
progressed to a stage where disagreement was evident, participants made attempts to place
ideas in relation to other concepts, in this case, constructivist and humanist pedagogies:
By putting "to have context you must have people" into the context of how people
learn, makes it clear "I have been using the word in a special narrow sense". This is in
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the sense of the huge body of work on constructivist, humanistic and critical
pedagogies that indicates that the majority of our learn occurs in a social context.
Participants shared personal experiences, based on different contexts, to communicate their
ideas. The quote below by a former army officer, argues for the value of structured learning:
As an former army officer, some trainng had to be rote and practiced as drills until
you can do them in your sleep. 20 years after learning the crew commanders action
drill for the tank I can still recite the drill and the movements of checking equipment.
With a significant number of learners from non-western countries, frequent clarifications
were offered or requested by participants from South America or Asian countries. These
contributions served to broaden the context:
In Brazil, the "student never fails" policy in public schools is necessary, and I tell you
why. If students loose motivation after failing too many times, they would quit
schools. They would simply look for other things to do, ending up in what the
government calls "social risk situations" like vandalism, drug traffic and so on. In this
logic, it is preferable to have them at school (not necessarily studying) then on the
streets. Sum to that the fact of overpopulation. If they don't pass, schools would start
having logistical problems trying to accomodate too many students into small
classrooms.
In one discussion thread on distinctions between groups and networks, a participant offered a
practical description of how activities and organizations that people are affiliated with impact
real life:
The use of bowling as part of the “old” groupings is a red flag for me. My wife bowls
in a league every Friday night. You know that this means? We can never go out with
friends on Fridays. We can never go to synagogue on Fridays. We can never go away
for a weekend. We can never eat at a normal hour on Fridays. We can never go to a
play or movie on Fridays, unless they start after 9:00.
It takes a stubbornness and determination to live in a networked society and cling to a
little box group (not to mention an understanding spouse).
At other times, current themes and discussions were discussed in light of larger historical
patterns:
Collective, distributed learning has always been around from the cave paintings of
Lascaux to the hieroglyphs around the world to books, printng presses, newspapers,
telegraphs, telephones, computers and whatever is next.
4.2.1.4	
  

Connecting	
  

Open online courses produce numerous opportunities for participants to connect with each
other. As CCK08 progressed, the development of smaller groups and sub-networks, often
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outside of the spaces created by course facilitators (e.g., Moodle), enabled learners to form
personal networks. The reasons for initiating or joining a sub-network were diverse, but
generally involved some point of resonance through shared identity, interest, or experience.
Table 4.6 Connecting

Open Coding

Axial Coding

•
•

Connecting on geography
Connecting on language

Geo-cultural

•
•

Connecting on for-credit status
Connecting based on similar personal habits

Course status and personal interests

One of the most significant components of an open online course is the ability for people to
form smaller networks in order to evaluate course concepts from a specific context (such as
country or language). For example, two groups formed around geography or cultural
affiliations:
Hi [names removed] all members of "the Israeli group",
I'm happy to be part of this group as well as part of the "Connectivism and Connective
Knowledge" course. This is my first time in such a huge international elearning
course, which seems working very well , though in parallel lines.
It is great to know there are other Brazilians taking this course. I totally agree with
you. It is much easier to meet the educators in our country on the web. I have recently
taken an online course with the British Council and made lots of new online Brazilian
friends. Of course, I have also made a network of friends from around the world in
online courses.
Participants also connected on emotions. When one individual mentioned feeling
“incompetent”, another initiated a connection based on sharing feelings inadequacy:
I know what you mean about ending up feeling incompetent - only I have been
experiencing it for long enough to realise that I tend to specialise in generalism, so I
cannot hope to compete with those who have specialisations in specific fields. But
that is one of the fascinating things, for me, about our connected world - because we
can draw upon the expertise of others, the generalist, or the less experienced, can still
offer a great deal by bringing their own perspective.
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4.2.1.5	
  

Meta-‐course	
  

The complexity of the structure of CCK08 and the scope of content resulted in the formation
of a sub-theme of meta-course discussions that lasted the duration of the course. These topics
were focused on meta-elements such as power and control and predictions about the scope of
educational reform. Given the theme of CCK08 (i.e., new theories of and approaches to
learning), it is possible that some participants had an existing interest in systemic change.
This pre-existing interest influenced many of the discussions and was a dominant theme in
many of the interactions.
Table 4.7 Meta-course

Open Coding

Axial Coding

•

Content: timing and pace

Content concerns

•
•

Power and control
Power and control over learner information: auto-subscribe

Power and control

•
•
•

Slow pace of systemic change
Scope of change: societal and revolutionary
Philosophical shift

Scope and premise of
broad change

The meta-course category reflects discussion in CCK08 that was focused on the scope of
technological change, concerns about course design, the role of instructor power and control
in shaping dialogue, and other broad elements not directly related to course content.
I was also studying the FOC08 course out of New Zealand but had some issues with
the philosophy of the participants and in part the facilitators style (don't get me wrong
the course is good and he is good too) however the discussion went around and
around and was always lacking in true critique. When I critiqued the proposed models
and theories of facilitation espoused and demonstrated, I largely got ignored.
Unfortunately scepticism is often seen as negativity when it is simply a valid
questioning or reasoning process that some people use to think deeply about a topic.
With over 2200 participants in the course, and over 500 involved in the Moodle forum, the
sequencing and pace of content was a concern for some people:
I confess that 'waiting for later' to discuss something that is important to a learner
right now turns me off (as both learner and wanna-be teacher). I've often seen it as a
stalling tactic. Where is the harm in starting the discussion early?When the topic
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arises, I think it should be discussed at that time, otherwise courses remain attuned to
the course sequencing goals of the teacher and not the learner.
At times, participants felt that the scope of the course, as well as the content and ideas being
discussed, were not inclusive or sufficient:
I just did a search of the Forums and was astounded NOT to find Jeff Hawkins' name
here. Author of On Intelligence, the creator of the Palm (Pilot) PDF writing
recognition system now developer of a new research effort Numenta, shows in the
book how the neural connections and testing of predictions leads to the conceptual
structures that build, on upon the other, in increasing abstraction, reflecting the six
layers of briain tissue. Not to be missed, one of the best books I have read this decade.
Big ideas.
Other participants stated appreciation for the flexible and adaptive structure of CCK08,
recognizing that the role between educator and learner is somewhat blurred in online
networked courses:
I am thrilled with this course. It offers a mixture of new online education (similar to
traditional distance education) in the outline of the course with its assignments, the
dailies, the online meetings. And an innovative component represented by the
ongoing conversation, expressed through emails, posts, and online artifacts such as
blogs, flicker, FB etc. Furthermore the posts come with links that catapult you to other
places. These represent different stages of development and different cultures. The
approach is also supposed (?) to blur of the distinction between teachers and learners.
One of those characteristics that should be pursued is democratization. What puzzles
me is the fact that I suppose that any network eventually will change according to
power negotiations and therefore sooner or later might tend to change into a less
democratic network. As a result of that a learning network will grow into a collection
of more or less connected groups.power and democracy
The material on networks, and the details of weak links, power laws etc is really
useful. I want to explore it in more detail, against some of the stuff that Karin KnorrCetina has been writing on 'global microstructures', which exploit the same kinds of
network properties, but she uses terms like asymmetries, and asymmetrical power.
She also deals with organisational structures in interesting ways, and outlines
what a 'post-Weberian' organisational structure is, which is linked, or even
extrapolated, from the nature of networks as outlined in the material for this week.
So the question is: how does the analysis of networks relate to what one might
call 'global networks of a special kind' as in Cetina's global microstructures?
The first three weeks of CCK08 (see Appendix A) focused on philosophical concepts. These
topics served as a foundation for the balance of the course. As a consequence, interactions
often centred on the scope of change and significant philosophical shifts:
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One of the most awe-inspiring aspects of connectivism is this movement away from
the single-student-accessing-single-hardware sort of tenant of instructional technology
usage. I love the idea of inspiring students to reach out into the digital ether to connect
to other people in order to enhance their learning. So when the idea of blogging was
posted for this course, I decided to dust off my keyboard, crack my knuckles, and blog
about what I was experiencing. With the minor exception of a Hurricane decimating
the gulf coast, I have been pretty reliable about my posts across two blogs. I even
posted at 2:00 am as the eye of Hurricane Ike hovered over my house (laptop and
aircard - I love Verizon now).
I wanted to pose this question after grading some papers on the subject of whether or
not the world is in a Revolution of Military Affairs (RMA) as is taught in my
Technology and Warfare class.
The underlying arguments of many RMA authors is that advanced technology
(precision weapons) accompanied with information management in the computer age,
has meant we are in a revolutionary era.
Can we say the same thing about learning? Because there is greater
connectivity because of the Web 2.0 technology and willingness for people and
educators to use it, does that mean learning is going through a revolution? [name
removed] seems to think so. We are moving from institutional controlled knowledge
to "free" knowledge where the learning is not controlled by one person but impacted
but many.
4.2.1.6	
  

Technology	
  as	
  sensemaking	
  and	
  wayfinding	
  agent	
  

Technology as a sensemaking and wayfinding agent was not as prominent in CCK08 as I had
anticipated. The growth of information, beyond the coping capacity of social networks,
suggests that increased utilization of automated and technological systems for making sense
of information flow would occur. However, many of the tools shared and used in CCK08
required activity on the part of individuals. For example, visualizing word occurrence, with
tools like Wordle38, requires that the text be manually added to the interface. Only a few
participants lamented the lack of automated processing of text and the need for tools to track
network activity. Even though automation of conversation tracking and pattern recognition
was not evident in CCK08, technology was a constant theme⎯as can be expected in an
online course. One possible explanation for the limited use of automated technical
sensemaking and wayfinding is that these tools are often highly technical. Setting up an
automated process on Yahoo Pipes39, for example, requires more skill than setting up a blog.

38

http://www.wordle.net/

39

http://pipes.yahoo.com/pipes/ Yahoo Pipes is an aggregation and mashup tool that can be used to pull
information from multiple sources and then apply commands to that information in order to generate particular
outputs.
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As easy-to-use technologies are developed for wayfinding and sensemaking, it is conceivable
that they will be used more actively in distributed online courses.
Table 4.8 Technology as sensemaking and wayfinding agent

Open Coding

Axial Coding

•
•
•

Sensemaking through text visualization (Wordle)
Visualization of weekly readings
Learner-created visualizations for make sense of course
content

Visualization

•
•
•

Assertion: technology reduces meeting productivity
Tools and techniques to manage knowledge
Request: tool for network tracking

Tools needed

•

Creating own version of course tech (Page Flakes)

Autonomy in tool use

Figure 4.15 Visualization illustration of the tags and participants on Delicious
(a social bookmarking service) used in CCK08.

119

Chapter 4: Analysis and Findings
Using visualization tools, even basic ones such as Wordle, gave one participant a sense of the
key themes and concepts found in course readings:
So, playing around with different visualization tools this morning, I dumped the text
of the two required readings into Wordle. Basically, you can copy/paste a body of text
and it will do a word count to highlight words that show up more often than others.
It's useful for a series of readings that are particularly dense (although these weren't
particularly dense to me) and you want an idea of what to read for.
More technically adept participants created more difficult visualizations such as this
illustration of the tags and participants on Delicious (a social bookmarking service) used in
CCK08 (see Figure 4.15).
Learners, once introduced to aggregation tools such as PageFlakes, started to create their own
RSS aggregation pages, rather than using those created by course instructors:
I registered and created my own PageFlake, the I added the CCK08 Pageflakes to
mine and that way it seems to be working better
4.2.1.7	
  

Emotive	
  

The emotive category reflects the importance of emotions in collaboration and dialogue.
Throughout CCK08 personal statements, stories, empathy, and emotional logic (the use of
emotional language to present arguments) were prominent. At times, emotional language
produced passionate and heated discussions. In a few occasions, this resulted in learners
withdrawing from the course or publicly stating that they were no longer willing to engage
with certain individuals.
Table 4.9 Emotive category

Open Coding

Axial Coding

•
•

Emotional sharing
Emotional reasoning

Emotional sharing and thinking

•
•

Empathy, naming, metaphor
Empathy, suggested strategy

Empathy

•
•

Shared emotions
Mixed emotions

Shared emotions

•

Appreciation

Acknowledgement of value of work of others
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Sharing emotions was important as it enabled learners to connect with others and to find
resonance with the experiences of other participants:
Great to hear from you [names removed]! I am in the same boat, it is difficult for me
to find balance. Probably it is more difficult because I am not computer savvy so it
takes a lot of my time to do simple things. I hope to improve with time and practice
though.
I'm scared, but excited.
I know what you mean about ending up feeling incompetent - only I have been
experiencing it for long enough to realise that I tend to specialise in generalism, so I
cannot hope to compete with those who have specialisations in specific fields. But
that is one of the fascinating things, for me, about our connected world - because we
can draw upon the expertise of others, the generalist, or the less experienced, can still
offer a great deal by bringing their own perspective.
I definitely felt I could not read anymore. My brain was still processing some
information and new ones keep coming in.
4.2.2

Sensemaking

Course participants, when faced with new topics or information overload, utilized numerous
strategies in order to make sense of course content, the course structure, and the participants
involved in the course. One of the first activities participants performed in the Moodle forums
was to offer an introduction and complete their Moodle profile. In spite of the large number
of posts, the introduction forums resulted in minimal interaction between participants. The
course facilitators specified the content required in introductions:
Introduce yourself to other participants in the course. Let us know:
• Where you're from
• Why you're interested in this course
• What has to happen in order for you to consider this course a success
• Random information about yourself - your work, your experience with networked
technologies, etc.40
Most early attempts to share information and artifacts or to project identities and interests
were largely ignored by other participants. This may have been due to the number of posts
contributed by participants (178 participants contributed 431 posts in the introduction forum;
see also Appendix C participation tables).

40

http://ltc.umanitoba.ca/moodle/mod/forum/view.php?id=161
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The introduction phase consisted largely of identity formation, with learners expressing their
interests, location, and similar details. The introductory forum was the most scattered within
the course, with conversations ranging from personal sharing to course format questions to
discussion of local geopolitical events. The suggested posts by course facilitators influenced
the types of resources shared. On the one hand, coding this forum was challenging because
the conversation was far ranging. On the other hand, coding was sometimes mundane as
many of the participants treated the facilitator questions as a template to fill in with their
responses.
4.2.2.1	
  

Identity	
  

Forming and sharing identities was a complex aspect of CCK08. Some participants were very
personal in their sharing, including career, work history, educational background, hobbies,
and personal experiences. Arguably, much of this information can be found online, so
explicitly sharing this detail is not as novel as it might have been before the prominence of
search engines like Google. Identity-based activities were evident early in the course
(primarily the introduction forum) and were less prominent as the course progressed. The
prominence of identity formation in CCK08 reflects Weick’s (1995: 20) assertion that
identity development is continual in sensemaking activities.
Table 4.10 Identity category

Open Coding

Axial Coding

•
•
•

Career
Background and education
Work history

Professional

•

Personal

•
•

Statements of personal interest, goals, and
motivations
Level of education
Personal experiences

•
•
•

Language
Country
Hobbies

Profile
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The development of identity⎯statements of “who I am” and “what I care about”⎯form a
consistent thread in the introduction forums. This process of identity-sharing and positioning
offers opportunities for connections to form between individuals with shared interest, similar
culture, language, or location.
I am interested in taking this course because I feel that to truly propel our students
into the 21st century we need to have a strong foundation in technology. In order for
me to be a success in this course, I need to be able to effectively teach others
(especially teachers) in a manner that propels them to action. I am also a person who
as of last year the only encounter I had with technology was with Microsoft Word and
Power Point and now I am a technology writer and a tech representative for my grade
I'm very interested in this course because I would like further exposure to the
connectivist aspects in intranets, in collaborative work and in learning
environments….The global nature of this course interests me because of my prior
activity as a language teacher and interest/experience in intercultural communications.
It is likely that will add another layer of interest to participants' interactions. I look
forward to being a part of the course!
Placing the activities of CCK08 into a context of broader societal changes was a common
strategy. Presumably, the extrapolation of course principles to external contexts served as a
means of connecting learning occurring in CCK08 with other spheres of interest:
This course interested me because i think the future of learning resides in the ability
of a person keep connected to the world whose perspective it is always changing. The
accelerated mobility of the world , the persons and the available contends intrigues me
and makes me think a lot how to cope with it
Sharing personal interests and hobbies was evident during much of the course. Sharing
hobbies such as an interest in knitting (quote below) served to raise the level of personalness
of the course (Fisher 2005). The discussion wasn’t always focused on readings and content.
I just learned how to knit after a 40+ year hiatus - let's just say the homeless around
my office will all be sporting snazzy new scarves this winter (okay, some of them
arn't that snazzy, but they are warm).
Expressions of weaknesses or perceived lack of skills were interesting to note as well.
Several participants stated their lack of skills:
I have very (and I mean very) limited technological skills
Statements about weaknesses also related to language skills. As a global course, conducted in
English, students frequently declared concerns about language:
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Using English to write is a bit difficult for me so I hope also to improve my skills on
that.
and
The first thing is to warn, maybe you have noticed, forgive, I don't know English. But
thanks to the Internet you can get an idea of what I think, and I will follow the written
transcripts of this course as I can.
What role do these self-proclaimed weaknesses play in identity formation? What do
participants hope to achieve by declaring limited technical skills or poor command of the
language of instruction? Part of the answer might be found in the influence of social media in
blurring the distinct spheres and spaces in which people interact. Traditionally, individuals
were able to create and share different aspects of their identity in different spheres of their
lives (Goffman 1959). Social networking sites such as Facebook can blur the distinctions
between personal and professional lives. A possible hypothesis for motivation for sharing
personal weaknesses may be due to attempts to project an authentic self in new online
environments, knowing that a quick Google search can reveal identities from other spaces.
In response to declarations about language weakness, other participants were encouraging
and found language diversity a positive aspect of the course:
I'm enjoying the posts in French, Spanish, Portugese [sic] and Italian. Most of us
got a bit of exposure to the Romance languages in high school. It is amazing how
much of the message can be figured out without actually knowing the
language. Every sentence I can translate gives me a good feeling. In Canada, a lot of
people use the English words they know and if they don't know a word they use their
birth language. If we can't figure it out, we can use an online Spanish to English
dictionary.
One poster adopted a dual language translation (a theme that occurred several times
throughout the course, but was more pronounced in the introduction forum) for his/her posts:
Gracias [name removed]. Como tú, me gusta ver la variedad de lenguas. Incluso en
España, el catalán, el gallego y el vasco y el español conviven en los foros, y es bonito
leerlos.
Pero también es cierto que la base de un foro es la comunicación y el
entendimiento. Aquí parece lógico que nos entendamos en inglés, y que no todos
disponemos de tiempo para traducirnos. En todo caso, creo que, hasta que me avisen
de que esto es molesto, voy a enviar los mensajes en español y en inglés. Aunque no
sé si aun así conseguiran entenderme, je je.
Y finalmente, como digo en mi perfil, uno de mis objetivos este año es
aprender inglés, así que obligarme a traducir me ayuda.
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Thanks [name removed]. Like you, I like to see the variety of languages. Even
in Spain, I would add Catalan, galician and basque and Spanish, who live in the
forums, and I find it nice to read them, though not always understand.
Because I also believe that the basis for a forum is communication and
understanding. Here it seems logical that we understand in English, and not all have
time to translate. In any case, I think, until I notice that this is annoying, I will send
messages in Spanish and English. Although I do not know if that will get even
understand me, ha ha. And finally, as I say in my profile, one of my goals this year is
to learn English, so they force me to translate helps me.
Still other participants replied to posts without attempts to translate their post into English, as
their target was one specific learner or a specific group of learners. For example :
Salut, [name removed]
C’est bien grâce à vous que je suis ici.
Merci, encore et je vous souhaite de belles découvertes.
and
Hola, [name removed]
Ojalá sea 125rystall buena oportunidad para que los latinos que trabajamos en estos
temas nos conozcamos un poco.
4.2.2.2	
  

Language	
  activities	
  

Many of the discussion activities, especially in the early stages of sensemaking around a new
topic or thread involved, relied heavily on language activities such as naming concepts and
processes, negotiating meanings of words, and using metaphors and analogies to
communicate ideas. This aspect of participant interaction is particularly important given the
emphasis in literature on the role of narrative as a means of sharing personal sensemaking
activities.
The attempt to name processes, activities, and concepts was evident throughout CCK08,
particularly with the introduction of new concepts with each week’s readings or with new
weekly themes. When discussions became mired in debate, the use of language activities (i.e.,
naming, clarification, negotiation of meaning, definitions) were frequently utilized in seeking
clarification.
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Table 4.11 Language activities category

Open Coding

Axial Coding

•
•
•
•

Analogy
Metaphor
Definitions
Clarification

Language tools

•
•

Naming processes
Naming activities

Naming

•
•
•
•

Network of dead people
Negotiation and clarification
Sharing stories
Word image to crystallize concept

Stories, examples, word use

•

Resonance of language

Resonance

One participant, for example, offered the need for a knowledge definition:
What we need is a law or laws of knowledge, like the one we all studied in school on
the conservation of energy: energy can neither be created nor destroyed . . . So, how
would such a law, or listing of related laws of knowlege work? (E.g. knowlege can be
created or destroyed at any intersection of thought(s); knowledge is constructed
and can also be deconstructed; knowledge is known when it becomes known.)
When describing the activities of other learners, colourful or visual language was also
common:
A course like this will have huge variance in familiarity with technology, philosophy,
etc. It appears to be a natural inclination to try and pull the conversation into our
space of comfort. For example, a technologists frames views through technology. A
philosopher, through philosophical inquiry. As such, many of the discussions of week
one are quite scattered. I guess we could call it the dance of positioning. We're all
trying to find our roles. As such, the positioning involves, for those so inclined, a
power struggle of sorts. Once this silliness subsides, we get into the discussion at hand.
At one point in the course, discussion turned to the role of previous generations in how
knowledge is developed today. The term network of dead people was coined to detail how
writing, art, and ideas from throughout history still inform learning today:
[name removed] - it occurs to me that you (and now I) are in what [name removed]
would call a network of dead people.
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When a particular term resonated with others in the forums, individuals indicated approval
and often extended the concept to enlarge the discussion.
I love the term "dance of positioning". It seems to me that some people are doing the
barndance (social dance- multiple partners) which allows them to dance with
all, while others are "tangoing" (individual and dramatic) for influence with a select
group.
With the high level of content and process fragmentation of an open online course (i.e., the
bounding processes of a classroom such as set text or instructor-driven content gave way to
learner exploration) process naming was common as well. The Daily often included
comments from course instructors, highlighting blog posts or resources created by learners.
One individual titled this the “Feted Inner Core”: a clique created by instructors or influential
people in an online environment as they give praise to certain individuals:
I was wondering when the FIC would appear in Connectivism (the Feted Inner Core,
the cool kids, the teachers' pets, the devs' favourite coders, etc.).
Another approach to naming activities and processes was to deride the actions of course
members and facilitators. The use of language to transfer negative connotations of “talk radio”
to the weekly live Elluminate sessions was one example:
On what I called the Car Talk the other day, a tape with George and Stephen, the
narrator or interviewer, uttered one of the usual inanitites that I find typical in this sort
of destructive edu talk: "there isn't truth...there is what we as as community make as a
truth." Well, who the hell gets to decide what "thecommunity" is? Those guys?
Similar to attempts to use unflattering language to name activities of facilitators was the use
of wordplay, in this instance, using the MOOC acronym, but change “course” to “cult”:
It's very important to work at dissuading others if you see them falling for a massive
online organized cult.
Another example of naming processes was clear in concerns expressed by several course
participants about the lack of diversity of discussion posts. In one discussion, a participant
reflected on previous experiences in an online open course where facilitators had ignored
his/her comments because (so she/he stated) they were too counter-cultural to the main theme
of the course. This statement initiated a discussion thread on the challenges of an “echo
chamber”:
This whole discussion makes me think of all the posts I have read in the blogs I
follow that describe or critique the EdTech blogosphere as being an echo chamber for
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just the reasons you describe. I believe the reason for this echo chamber effect (and
also the reason Andrew's critiques seemed to fall on deaf ears) has to do with the
intense personalization of a network. People tend to include in their network voices
that they can relate to or voices that reinforce their own way of thinking. I for one
know that I have been guilty of this. It is probably human nature. My fear is that if
taken to an extreme and this concept is applied in the future to greater circles of
influence that some day everyone will simply interact only with other like minded
people. What would that world look like? Self segregation along ideological lines?
In order to clarify and make sense of complex topics, such as one thread focusing on “what is
knowledge”, participants used stories, metaphors, and analogies to shape, frame, and
illuminate the topic. Memorable use of language in the form of word images was common:
I remember my Granmother stating that the difference between knowledge and
information was knowing that tomatoes are a fruit but you do not put them in a fruit
salad.
And thank you for this course though it is a bit like being invited to dinner only when
you arrive you discover it is being held in a 12 story shopping mall with part of the
meal served up in each one of the hundreds of stores.
Word images were effectively used to communicate some of the negative experiences
encountered in the learning process:
I was thinking of a type of ghetto of learners, the ghettoization of learning and
knowledge.
Another commonly used means of communicating ideas was in the form of stories or
illustrations:
I call it "stone soup". Everybody gets all excited about the free rock and free water
and they all bring their carrots and bits of chicken and dump it in. There is always
some lady who has to grow a big turnip forever, and her work and her labour is never
paid -- everyone gets her turnip in the soup. The soup is made for free and distributed;
you can't say that everyone was paid fairly. The OS model is endless stone soup, with
you and me bringing the vegetables and then getting the dregs.
Connecting art (in this instance, M.C. Escher’s Drawing Hands) to course content produced
the following discussion of how difficult it is to define knowledge and learning:
Our "modern" society (based on much older science) still operates on the assumption
that some really smart people somewhere more or less know how everything works
and for our convenience have established various institutions, organizations, and
systems that we can trust to ensure our survival. This worked fairly well for quite a
while, but as we become less isolated, and more connected, it seems likely that the
types of patterns discovered in other dynamical systems may begin to emerge in
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society as well. The implications of this are ... difficult to put into words, but well
worth exploring. Best of all, the method of exploring these concepts employs the
concepts. It reminds me of a theme found in some of M.C. Escher's work. (Drawing
Hands, Gallery).
In addition to naming, participants relied on various strategies to define concepts and increase
clarity of language use:
LEARNING: life-wide + random + trialogical + networked + inter-cultural +
multidisciplinary + distributed + immersive + worldmaking + social + meditated +
wayfinding = CONNECTIVE
Others used formula-like methods to bring clarity to the topic. The use of concepts and
formula’s generated limited response, generally confined to a few participants. Using
formula’s to detail how course elements relate appears to be too specialized a sensemaking
activity to gain broad interest in CCK08:
Social Constructivism (SC): (1 n 1=1), where 1 represents the state of “Knowledge”
of a human being. (The intersection of two knowledge is = knowledge)
Connectivism (C) (0 U 1=1), where 0 is the state of “No Knowledge” of a human
being and 1 the state of “Knowledge” (The union of no knowledge with knowledge =
knowledge)
In (SC) two human beings interact and create meaning (learning is negotiating the
invention of the reality). In (C), one human being with no knowledge looks for
another human being with knowledge and uses him as a learning resource in order to
extend the scope of his reality; no meaning is involved in the process.
Where topics remained ambiguous during the discussion process, learners would also ask for
clarification. These clarification requests served to pause or redirect the conversation and,
periodically, refocus the discussion back on the intended topic and away from either heated
or esoteric topics:
It would be useful for me to have a working definition of the term "learning theory" in
order to evaluate whether connectivism could be considered one. Any suggestions?
Questioning, as a means to clarify topics and concepts, also served as a guide for negotiation
in the process of language activities:
Are "terrains" and "practice" entities? Do they have will? Do they create things?
Seems like "terrains" might be similar to environments? If so, aren't they just the
space wherein actual people create things? and can't teachers create good terrains?
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"Practice" belongs to individuals, groups or society. How can we separate "practice"
from the "practitioners"?
4.2.2.3	
  

Creating	
  artefacts	
  

In CCK08, artefacts reflected the sensemaking activities of individuals. These artefacts were
shared in the form of images, concept maps, blog posts, and video recordings. Once shared,
artefacts often served to re-centre discussions from the course content to the shared artefact.
Additionally, artefacts were used in sensegiving (Gioia and Chittipeddi 1991: 434).
Table 4.12 Creating artefacts category

Open Coding

Axial Coding
Artefact creation

•
•
•

Creating artefacts to make readings more
meaningful
Participant recording of live sessions
Sharing visuals to answer questions
Creating visual artefacts to explain how pieces fit

•

Sharing course work

Request for input

•

Participant organized sessions

Autonomy

•

Images were also used to make sense of course readings, using concept maps or Wordle
visualizations. The discussion of Week 5 revolved around different roles played by people in
groups and networks. A participant created Figure 4.16 based on course discussions and
shared it in the Moodle forum.

Figure 4.16 Course discussions and shared it in the Moodle forum.
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This image was subsequently revised by two other individuals in the course forum, enlarging
and broadening its scope. Participatory artefact creation with videos, images, and text was
observed on several different occasions during CCK08.
The for-credit students in CCK08 benefited from feedback provided by non-credit learners in
the course. For-credit students created numerous artefacts, including three short papers, a
concept map of how course components were related to each other, and a final project. The
final project was left for learners to decide – some selected to do a video presentation, other
used recording features in PowerPoint or with tools like Articulate41, and still others used
screen recording software such as Camtasia42. Once these artefacts were shared with others,
for-credit learners received feedback that often helped to improve subsequent versions of the
artefact.
At one stage in the course, a planned synchronous session (generally held twice each week)
was cancelled on short notice. A group of participants decided to host the session themselves
in the absence of facilitators and made the recording available after the event:
Today, not yet aware the UStream session was cancelled, a few of us ended up there
anyway. Having planned an hour out of our busy schedules, some of us wanted to go
ahead.
I have a Ustream account I've never used (I don't even know how to use it) but
in the spirit of connection and experimentation, we met there anyway, leaving a trail
and a tweet. As a noob I was unable to figure out how to get anyone but me on audio
and video, so [name removed] got Skype going, and we had a wonderfully messy time
trying to get five of us ([names removed] and myself) to meet (and stay!) in a
conference call, still using UStream as the channel and the chat. We went at it for the
full hour, with plenty of hanging up and noisy fans and delayed sound, and
Ustreamers wandering in and out wondering what the heck was going on, seeing me
sitting there in my purple shirt not looking the least bit like George or Stephen.
Other examples of artefacts are detailed in 4.2.1.6 on technology as a wayfinding agent.
Participants who had strong technical skills were able to create complex artefacts and
visualizations (see Figure 4.15 or Drexler’s (2008) YouTube video as illustrations).

41

http://www.articulate.com/

42

http://www.techsmith.com/camtasia/
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4.2.2.4	
  

Collaborating	
  and	
  creating	
  together	
  

Many of the activities in an open online course involve collaboration, including: discussion
forums, synchronous sessions, blogs (commenting and interacting with others), and creation
of, and commenting on, artefacts. Collaborative activities were evident throughout CCK08. It
is listed here as a separate category due to the occurrence of specific planning by learners to
work together and the development of perspectives of shared ownership as the course
progressed.
Table 4.13 Collaborating and creating together

Open Coding

Axial Coding

•
•
•

Collaborative critique of connectivism
Community exploration of the role of trolls
Collaborative artefact creation

Working together

•

Discussion of tools used for managing
information

Information exchange

•

Sense of shared forum ownership

Ownership

A simple illustration of collaborative activity was found early in the course. As participants
introduced themselves in the introduction forums, one member set up a Google map and
provided detailed instructions for others to post their information. An image of the Google
map of participants by self-identified geographical location is provided in Figure 4.1743:
When concerns arose in CCK08 learners expressed a sense of ownership over proposed
activities and forums. This was particularly evident particularly toward the end of the course
when one of the facilitators auto-subscribed all participants to the Moodle forum emails. The
principles advocated in the course readings were applied, by some participants, to the
facilitation of the course itself:
No, I'm not willing to cede to [name removed] the "toasting" of the forums just like
that because of this data fable he keeps telling about "power laws" and "trolls" and
"loud voices" and "better blogs". That's crap.
43

http://maps.google.com/maps/ms?ie=UTF8&msa=0&msid=204476544219894464644.0004560540c6229475ac
2&ll=70.140364,-16.875&spn=49.052367,316.054687&t=h&z=2
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It’s not his course, if he is a Connectivist. Everyone is supposed to be a learner
and a teacher in a network, himself included. It’s supposed to be open.

Figure 4.17 Google map of participants by self-identified geographical location.

4.2.2.5	
  

Sharing	
  

Sharing resources was one of the primary means for individuals to contribute content to the
course. Most sharing consisted mainly of pointing to resources related to the discussion topic.
More significant sharing occurred when learners experimented with of advanced personal
theories and views. The most productive (in terms of quantity of posts and length of
responses) interactions were those where individuals took a provocative or controversial
stance. Sharing articles and videos was generally done to support a perspective, rather than an
attempt to redirect the existing conversation.
Table 4.14 Sharing category

Open Coding

Axial Coding

•
•
•

Resources
Personal strategies
Sharing academic resources

Sharing resources

•

Pointing to blog posts (different spaces by the
same learner)

Other forums and spaces

•

Philosophical resources on “geek religion”

Philosophy resources

•

Sharing learner-created artefacts

Artefacts
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Sharing resources was often informal, pointing to a video, blog post, or article. In a few
instances, academic articles and commentary on the value of the articles was shared with
other learners:
I have come across Denning before, but Gary Klein is new to me. I have so far only
considered storytelling as a pattern within language. Having wrestled with the
concepts of this course, I may have to consider whether storytelling is some form of
subsymbolic pattern. Either way, it doesn't really matter, as whatever pattern it may be,
it resonates with learners and teachers alike. Here are some sources I have looked
at: (may require on-line library access for these)
Carbonaro,M.,Cutumisu,M., Duff,H., Gillis, S., Onuczko,C., Siegel,J., Schaeffer,J.,
Schumacher,A., Szafron,D. & Waugh, K. (2007). Interactive story authoring: A viable
form of creative expression for the classroom [Electronic version]. Computers &
Education, 51(2), 687-707.
Krathwohl, D.R. (2002). A revision of Bloom’s taxonomy, an overview. [Electronic
version] Theory into Practice. 41(4), 212-218.
Johnson, M. & Liber, O., (2008). The personal learning environment and the human
condition: from theory to teaching practice. [Electronic Version] Interactive Learning
Environments, 15 (1), April (pp. 3-15).
Paraskevi,T., Mylonas,P. & Kollias,S. (2007). An intelligent e-learning system based
on learner profiling and learning resources adaptation [Electronic version]. Computers
& Education, 51(1), 223-238.
[additional citations are included in the original post]
I have been working with networks and network analysis in communities and
organizations for 20+ years. Here are some examples of projects and cases we have
worked on both on-line and off. Here is a blog that describes various network
applications and another blog focused on community and economic development.
Both blogs focus on the network aspects of learning and sense-making. Enjoy!
Sharing resources was rarely accompanied with significant commentary on the value or key
insights in the resource. These sharing activities generally consisted of pointing to something
that might have relevance to the conversation, but often did not mention why the resource
was shared or how it impacted on the discussion. Resource sharing was similar to wayfinding,
where articles and videos served as cues to help define the scope of the knowledge domain
being explored.
4.2.2.6	
  

Sensemaking	
  activities	
  

The specific sensemaking strategies utilized by individuals in the course ranged from basic
information management techniques (Kuhlthau 1991) to complex processes such as thought
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experiments and the creation of temporary centres (hashtags) to bring together information
elements (see Table 4.15). In sensemaking literature, information management techniques
such as filtering, chunking, and abstracting (Weick 1995: 86) are important in managing
abundant quantities of information.
Table 4.15 Sensemaking activities

Open Coding

Axial Coding

•
•
•
•
•

Classification
List making
Statistics
Appeal to scientific thinking
Connecting other threads

Organizing content, connecting
concepts, and setting foundation for
acceptable evidence of views

•
•

Thought experiments
Iteration until comprehension

Examples, iteration

•
•

Sensegiving
Implications and meaning

Sharing impact of personal
understanding

•

Temporary centres

Models for organizing (hashtags)

•

Questioning

•

Questions as fuel for thought and to start
discussions
Challenging common views

•
•

Negotiation
Argumentation

Discourse strategies

•
•

Coherence, facilitator provided
Narratives of coherence

Coherence of content

•

Summarizing and concluding a conversation

Closure

Clarification of terms and concepts, which were evident in the language activities category as
well, was another prominent sensemaking and wayfinding activity in the discussion forums.
It would be useful for me to have a working definition of the term “learning theory” in
order to evaluate whether connectivism could be considered one. Any
suggestions? Thanks.
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Underlying patterns in relation to causation and being able to reach independent
conclusions are things I would definitely include in the ‘depth of knowledge’.
How do you factor in cognitive dissonance? Quite a few subjects popularly
supported require a disconnect that is instilled very early on (in the US it involves
colonialism and native 136merican history) that actually prevents deeper examination
because the truth conflicts so readily with the rest of popular mythology that feels
good to believe.
Similar clarification request occurred through various discussions peripheral to the main
course theme (in this instance, political and economic structures in Europe):
Actually, I find the “Europian=socialist” meme not to be true for ordinary people that
I encounter in my travels in real European countries. Germany produces the highest
income in the world due to what? Its industries, its capitalism, its recovery after the
war. Especially new EU members aren’t kneejerk socialists but enthusiastic capitalists.
Several course participants used thought experiments as a means of communicating complex
concepts or testing the validity of assertions made by others:
Knowledge is a pre-requisite for the capacity for effective action, but it isn't that
capacity all on its own.
If knowledge is the capacity for effective action, let us examine a sample case.
A squaddie knows how to strip down and reassemble AK47 in 30 seconds, say, and
can demonstrate this knowledge (and, presumably survival skill). The unfortunate
squaddie loses both his arms. By the definition, he no longer has the knowledge,
because he is incapable of effective action regarding the understanding he has. It does
not have to be as extreme as that, but I think it illustrates the point.
Many factors are involved in open online courses that make learning a chaotic and complex
process, including: language differences, cultural differences, varied backgrounds of
participants, and epistemological orientations of participants. In order to manoeuvre through
different discussions, some of these factors had to be made explicit and negotiated in order
for meaningful interaction to occur. In other instances, topics required extensive discussion in
order to ensure that learners had acquired a level of understanding with which they were
comfortable. Both of these processes, resolving differing views and discussion until
understanding is achieved, can be classified as components in a process of iteration until
comprehension. In one discussion thread on concept maps, the process of iteration until
comprehension was clearly detailed:
A: My company uses the OWL and RDF formats for building ontologies, but it the
same process, just different toolset with some different outputs depending on what
you want to do with the ontology
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B: Thanks for rising the ontology issue here. I have tried to think myself into the
ontology issue some months ago. My subject area is landscape architecture and our
concepts are often fuzzy since landscapes are influenced by many factors. So my
question is: How can ontologies represent fuzzy concepts? My principal concern is
the hierarchical nature of (classical) ontologies. So I know that we need them for
communicating better in our subject area (and for sharing digital resources) - but what
if concepts are not hierarchical (or better: people do not want them to be ordered
hierarchically)?
A: In the case of landscape architecture I could think of domains like: plants,
manmade objects, topography, aethetics. Then you would define plants into classes
like grass, flowers, trees, and then subclasses of grass into speciies. Each type of grass
has a particlar property (colour, length, soil conditions, climate condictions etc). Now,
I have made this hierarchical but some of these domains are only losoely connected.
But even a social network can be hierachical. Some people are closer to you than
others. Some you contact more than others and you have ceratin reasons why that you
could define. ONe of last weeks auhtors commented that our fmailiar family networks
or ontologies were very hierarchial. Web 2.0 allows us to break out of that hierachy
and talk to others like you. I assume you did some formal studies in landscape
architecture, so it is intersting you ask me the question rather that one of your former
instructors. It could be I was in the right place at the right time so I got asked the
question!
B: Thanks for reflecting on this. Maybe I should outline my context in more detail. I
am involved in a thematic network for landscape architecture that brings together
almost all European landscape architecture schools (ca. 100 universities across the
around 30 European countries). Formally this is an NGO, but with help of some
European Union funding we were able to establish a very interactive website mainly
consisting of user generated content.
A: I understand the problem now. The linguistic variation would cause many
"tangents" for the ontology. The key probelm is that each language has its own
cultural variation on how to classify information. So the delemma is either let there be
30 variaitons, or pick one (or 2 or 3) dominant ones an build from that.
Sensemaking is not reserved for activities related to course concepts. Making sense of the
different personalities in the course resulted in attempts to understand appropriate discourse
or clarify meanings. A vocal critic of CCK08 engaged in numerous discussions with other
course participants, especially in the first several weeks of the course. This individual
adopted a strong stance against the course format and many of the comments made by the
course facilitators. Some course participants found the critic’s comments refreshing, while
others found them off-putting. In a few instances where individuals agreed with the critic,
attempts were made to alter the tone of the conversation toward a more polite of civil tone.
The pattern of the discussions followed similar trajectories. Consider the following thread:
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now [name removed], have you had your fun here yet?
you are very cute in your style...not bad actually.
i love the selection of one word from a text, such as many, and forming a paragraph
around it.
I'm impressed.
How long have you been practising your art?
Some participants made attempts to negotiate or clarify terms of interaction within the course.
A vocal critic, in response to concerns from another participant about the critics tone and
interaction responded:
And guess what, big guy, *I get to make a judgement on a forums*. *It's ok*.
To which the original poster replied:
We all certainly have the right to make personal judgements on these forums.
However, IMO, these personal rants should not be passed off as academic critique.
Just like this one " - Only very narrow-minded, thin-skinned people could see these
*reports* and *observations* as "personal attacks*." Calling someone narrow-minded
and thin-skinned because they have critiqued you? I rest my case.
The initial assumption appeared to be that the discussion would have “give and take”
elements. Attempts to chide or push back to the comments of the critic were met with strong
responses from the critic. This added an additional element of sensemaking for course
participants. Most of the discussion to this point had been about making sense of course
content and determining the structure of the course. In this instance, individuals had to make
sense of the manner of discourse with a critic. While they entered the conversation with an
expectation of norms of behaviour, they ended up retreating or refocusing their activities as it
became evident that the expectation of conversation “give and take” were not shared. After a
period of dialogue, several participants stated that they were no longer willing to engage with
the critic.
Artefact creation, use, and sharing were common in CCK08. Artefacts were in the form of
videos, images, recordings, blog posts, papers, Elluminate sessions (hosted by small groups
of learners discussing the application of course concepts on a particular group, such as
primary and secondary education), and more. Artefacts were used to communicate and
synthesize course content (see Figure 4.18), detail conceptual structure of the course, and
communicate relationship between course entities. In addition to clarifying a certain concept
within the course, artefacts also served as social objects, serving as a “landmark” or
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orientation point for subsequent discussions, often well after the course. For example,
Drexler’s (2008) YouTube video on networked learning had over 110,000 views and ongoing
discussion at the time of this writing. The creation of an artefact⎯a sensemaking activity
where the creator details how she sees some aspect of the course or the course
format⎯appears to serve as a means to re-orient the discussion activities of participants. For
example, in one instance, the course readings were the initial discussion topic. However, after
a participant produced Figure 4.18, the discussion transitioned from the reading to the
sensemaking artefact.

Figure 4.18 Course participant’s synthesis of course content.

N.B. Used with permission of course participant44

44

http://4.bp.blogspot.com/_inzbZCY3D1w/SRDjNuB7JwI/AAAAAAAAANI/iQareg66cC8/s1600/CONCEPTU
AL%2BMAP.jpg
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4.2.3

Wayfinding

Wayfinding, as experienced by participants in CCK08, involves the spatial orientation to a
new software tool, technology space, or to a new topic. Wayfinding in digital environments
shares many of the attributes of physical environments: spatial orientation, recognizing place
and manoeuvring, (Golledge 1992: 199). Online settings also involve individuals developing
a conceptual map of the space, search, orienting cues (Darken and Sibert 1996: 142).
Wayfinding in open courses is evident as learners come to understand the course structure
and format as well as the process of navigating to different content sources and using
different technologies.
4.2.3.1	
  

Creating	
  and	
  sharing	
  new	
  spaces	
  

Open online courses are structured to give learners the autonomy to create their own spaces
of interaction. Rather than expecting learners to participate in a central learning management
system such as Moodle or Blackboard, facilitators encourage learners to develop their own
spaces of interaction. With the growth of easy to publish web tools, such as blogs and wikis,
as well as the increase in communication tools and environments, such as Skype and Second
Life, individuals have significant control over how they express themselves and how they
connect with others.
Table 4.16 Creating and sharing new spaces category

Open Coding

Axial Coding

•
•
•

Creating sub-networks
Creating new spaces
Sub-networks⎯learners creating K-12 topic focus

Spaces and networks

•

Alternative to central forums

Control

•
•

Multiple spaces to share RSS feeds
Meeting planning: face to face and unconference

Alternative spaces

The World Wide Web has improved access to content creation and content sharing tools.
Through blogs, photo sharing sites (Flickr), social bookmarking (deli.cio.us, Diigo), virtual
worlds (Second Life), and social networking sites, individuals can dialogue and share
resources with limited technical expertise and generally at no cost. As a result of the ease of
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creating spaces for interaction and the development of tools to rapidly form sub-networks,
CCK08 participants created numerous spaces for interaction outside of the ones provided by
facilitators.
One individual identified the value of large groups as a basis for forming sub-networks:
I am hoping that in a group this large some small subnets will form where the
interaction does feedback positively.
Together with [name removed], I have opened a forum, the [blog title removed], for
those who feel like having a virtual cup of Brazilian coffee and are interested in
discussing more informally the topics presented here, from the perspective of ELT
and foreign language learning . We will be using both CCK08 (main course) and
cck08_elt (side dishes) in our posts.
The topic of Diigo came up in the CCK08SL cohort today (Sept 16). I searched for a
Diigo group dedicated to this course. One has been started called CCK2008 if anyone
is interested.
Great to connect wherever we are; emails, google chats, skype, nings, SL, wikis, and
so on.
I just wrote about being all over the place. I blogged about my need and what I have
been doing to focus regardless of where I happen to be. Interesting that the term all
over the place rather than all over the places. I think technology has changed our lives
and the old phrase no longer holds; it should indeed be all over the places.
Thank you for the invitation to your ning group and yes I joined.
looking forward to all of it
we are going to be brilliant by the time this is over
With a global participant base in CCK08, several sub-groups started offering the course itself
in different languages:
If you haven't seen many of our fellow citizens is due to the fact that they are enrolled
in a different site; for example, [name removed] from [location removed] is helping
with the course in Spanish.
A small group (24 participants) had enrolled in the course for credit through University of
Manitoba’s Certificate in Emerging Technologies for Learning (CETL). This cluster of
individuals attempted to form sub-groups early in the course, but these groups did not gain
traction and eventually discontinued:
for those taking the course for accreditation, that includes me, [name removed] has
setup a discussion area to congregate us all together. but only about 6 out of 22 have
dropped in.
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As a global online course with participants from 60 countries, CCK08 participants also
formed sub-networks based on regional groups. An Australian cohort adopted a unique tag
for use on Twitter, Facebook, Flickr, and blog posts and planned periodic face-to-face
meetings:
In order to help Australian's track and connect with their fellow country-folk - we
thought that they could also use the following unique 'tag' when posting:
CCK08au
Now trying to figure out how to 'tag' this post - any suggestions
In response to this request:
I'm up for it - regular meetings of an Aus group might help us make this event
intimate and create new local ties.
4.2.3.2	
  

Domain	
  exploration	
  

Wayfinding is concerned with the spatial dimensions of a space. In physical settings,
cognitive maps indicate how people orient to a space by recognizing unique cues and
landmarks. When the space is digital and the domain is knowledge-based, participants form
similar conceptual maps. Exploring a domain of knowledge, such as a weekly topics in
CCK08, begins with orientation to the concept. As participants feel more confident, they
come to explore the scope of the domain and suggest resources to increase or broaden the
knowledge landscape.
Table 4.17 Domain exploration category

Open Coding

Axial Coding

•
•

Lay of the land
Orientation to course concepts

Orientation

•
•
•

Altering scope of discussion
Question of scope
Negotiation of scope

Scope

•

Attempt to centralize

Control

•
•

Broadening or extending the discussion
Annotating and extending the artefacts produced by
others
Enlarging the context
Iteration and expansion of domain of discussion
Expansion by comparing other countries
Exploring territory of knowledge and related
concepts

Extension of scope and domain

•
•
•
•
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Discussion around scope was evident in every week of the course discussions. Some
discussions were focused on attributes of different cultures:
I've been living in Tokyo for 24 years, and find that communication patterns and
learning styles often take for granted a very stable situation, and one where the
authority and response-abilities lie with the "source".
A very important point, in my view. I think it's essential not to be "imperialist" about
theories of learning. There are valid and varied cultural assumptions in different
places that need to be taken into account. The "respons-ability" isn't only with the
learner, I'd say. The informant, especially in situations of power difference, has their
own responsability or responsibility as I see it, in any culture.
Participants frequently negotiated the scope of a topic. In one instance, when discussing the
state of connectivism as a learning theory, an attempt was made to broaden it to a general
philosophical theory:
I agree that Connectivism goes beyond a theory of learning.
It is more, in my view, a general philosophical theory, as it clearly has
epistemological, ethical, metaphysical, political, and scientific implications.
It even seems that these concepts overlap with existing work in many of these areas,
just under different names (i.e. complexity theory, connectionism, meritocracy, etc.).
The names are different, but the patterns are the same. Or maybe I'm just "seeing
networks."
With enough input, maybe we can actually form some kind of baseline for
each of these categories. Perhaps using 'Mentors' in each area from the CCK08 group.
You talk about your "role taxonomy": link to more info??
The connectivism discussion also resulted in a unique attempt to broaden the discussion by
using the history of learning theories to equate connectivism with behaviourism:
It struck me that both behaviourism and connectivism claim that learning occurs as a
result of associations. True the behaviourists claimed that the brain could be treated as
a "black box" and we could understand our behaviour solely in terms of
environmental conditioning. However they didn't deny that brain functions played a
role in this process just that it wasn't necessary to know what these functions were to
understand our behaviour. In connectivism it is proposed that the brain functions as a
neural network of non symbolic connections and learning occurs when new
associations occur. Isn't that classical conditioning explained at a neuronal level?
The inclusion of global perspectives also served to enlarge the domain of the topic area being
discussed:
The participants in this course come from all over the world and each country has its
own teaching methods. For example in Italy, where I live, emphasis is given to oral
tests in which the student is required to memorize facts, theories and even present
mathematical equations orally. As an American native, I know that exams are
primarily written.
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With the emphasis in CCK08 on learner autonomy and the utilization of learner-controlled
spaces, it is not surprisingly that interaction occurred through the use of multiple tools and in
multiple settings. This quote details that, in addition to domain exploration, tool exploration
was evident throughout CCK08:
Thanks for posting your blogs here...we're going to adopt a variety of aggregation
approaches . . . Downe's Grsshoper, pageflakes, and a memetracker.
4.2.3.3	
  

Navigation:	
  Requesting	
  and	
  giving	
  

The distribution of content and conversations in CCK08 across multiple sites and
technologies resulted in numerous requests for directions and orientation assistance during
the first several weeks of the course. These requests were generally addressed quickly by
other participants.
Table 4.18 Navigation

Open Coding

Axial Coding

•
•
•

Request for direction
Finding resources
Request to directions to resource

Direction

•

Navigational question

Orientation

•

Tools for personal aggregation

Technology to orientate

Navigation requests related to content produced by course participants, not only content
provided by facilitators:
One question I have concerns the recent short paper from [name removed]. There are
citations in the text but no reference list at the end.
There is a page where the recordings are collected but are there also the mp3 files
somewhere?
It is difficult to find the time to listen the recordings when I'm at the computer
but to listen to them while commuting it's great. Perhaps I'm not alone ...
Finally, navigation assistance was given around the use of different technologies:
There's something about the frame of "going to" a website to read someone's blog,
and staying to leave a comment and take part in a conversation that is simply more
satisfying that sitting in a silo with a zillion feeds coming into the feedbag. It's like a
dog in the manger. You have a sense of "place" and "home" that is missing in the RSS
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jumble. In fact, RSS was supposed to break down all these "walled gardens" of
separate blogs or sites, but all it leads to is the silo of feed-reading itself. To be sure, I
can run the RSS alongside my blog to keep someone apprised of other headlines in a
related blog or news service, but there's a limit to how much *attention* I can expect
people to expend on all kinds of side features -- 2-3 probably and it's saturated.
I started using this free software to aggregate all the blogs from everyone on CCK08.
It is called BlogRovR and it works as a FireFox AddOn. (You need to be using
FireFox 1.5 to 2.0 to be able to install it successfully. Anyway, I downloaded
Stephen's OPML file (which actually has an extension of XML - but you can rename
it. Just save the web page that opens as an XML file with an OPML extension - i.e.:
change the file name "feeds.xml" to "feeds.opml".) And I imported all of the blogs in
there into BlogRovR! It is really useful.
4.3

Presenting the sensemaking and wayfinding information model

In GT, theory development is rooted in the data. Theory emerges from a structured process of
coding and only after theoretical saturation has been achieved. The emphasis on theory
development positions “exploratory research [as] a major focus” (Palys 2003: 74) for GT.
This section describes how I moved from GT coding to the development of a theoretical
model (sensemaking and wayfinding information model). Through open, axial, and selective
coding, the activities and strategies of CCK08 participants were grouped into three metacategories. Each meta-category includes numerous sub-categories.
Sensemaking and wayfinding overlap:
-‐
-‐
-‐
-‐
-‐
-‐
-‐

Requests for assistance
Disorientation
Contextualizing
Connecting
Meta-course
Technology as sensemaking and wayfinding agent
Emotive

Sensemaking:
-‐
-‐
-‐
-‐
-‐
-‐

Identity
Language activities
Creating artefacts
Collaborating and creating together
Sharing
Sensemaking activities
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Wayfinding:
-‐
-‐
-‐

Creating and sharing new spaces
Domain exploration (knowledge and course)
Navigation giving and receiving

Some of the categories, such as disorientation and emotive, reflect the state of individuals,
rather than a particular strategy they employed to make sense of information. Other
categories, such as meta-course discussions, reflected topics that related to course structure
and not the content or social processes evident within the course. As a consequence, the
metacourse discussions are not explicitly included in the sensemaking and wayfinding model.
These categories, however, are reflected in the design of the model and are sub-components
of several elements that are included. Other categories, such as language activities,
collaborating, and sharing, are common sensemaking strategies used by individuals in
CCK08 and span numerous categories. They have been grouped as the “social” element in
the model, but it is important to recognize that they are present numerous categories.
Figure 4.19 details how the codes and categories developed during the GT process were used
to create the sensemaking wayfinding information model. The left side of the Figure details
the codes that were developed through open, axial, and selective coding of the sensemaking
and wayfinding activities of CCK08 participants. All of these activities revolved around
information. The information that participants interacted with was provided by the instructors,
shared by other learners, or created (such as artefacts) by learners.
Eight categories of action were evident in GT coding: identity formation, contextualizing,
navigation, social, sensegiving, negotiation, scope of knowledge domain, and technology as a
sensemaking and wayfinding agent. Each of these categories is discussed in more detail
starting in section 4.3.1. These eight actions on the part of learners are reflected in three
domains: individual, social-networked, and technological-analytics.
Like the category information the final category of the coding process, creating spaces and
artefacts (right hand side of Figure 4.19), spans all codes and categories. An open course like
CCK08 requires active participation, creation, and making on the part of learners. While
readings and videos were provided each week, learners were encouraged to create and share
artefacts that represent how they have come to understand course topics. Additionally, the
internet provides individuals with low-cost options for creating new spaces for interaction.
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Setting up an online discussion forum, a meeting place in a virtual world, or a group in a
social network site is simple and accessible to any course participant.

Figure 4.19 Codes for the sensemaking and wayfinding information model.

The sensemaking wayfinding information model (SWIM) is detailed in Figure 4.20. Three
domains activity of activity are evident: individual, social/networked, and technological.
Overlap exists between components. For example, navigation is both an individual and a
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network-informed activity. Defining the scope of a knowledge domain similarly includes
social network, as well as the use technologies. The creation of spaces and artefacts spans all
three components. Individuals frequently created personal blogs and websites, as well as
images, videos, and other sensemaking artefacts. Networks of learners created virtual spaces,
such as a group in Second Life, and collaborated on documents, wikis, and other artefacts. As
an online course, all of these activities were mediated and enabled by technology. CCK08
participants also used various tools to analyze social networks, contributions to social
bookmarking tags, and language analysis (using Wordle).

Figure 4.20 Sensemaking and wayfinding information model (SWIM).

Information is centrally positioned in the model (see Figure 4.20), reflecting its role in both
generating the need for sensemaking and wayfinding (i.e., new information or a novel context
creates the spatial disorientation that requires re-orientation of how the concepts are related)
and also its role in helping to make sense of a setting (i.e., individuals work with information
through strategies such as classification and language activities in order to orient themselves).
The sensemaking and wayfinding strategies listed in Figure 4.20 support the use and
evaluation of information at the 1) individual, 2) social/networked, and 3) technological
domains. Each of these three areas are discussed in greater detail in the sections that follow.
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4.3.1

Individual

Participants in CCK08 demonstrated a wide range of activities in personal sensemaking.
These included information management skills (Diigo), reflection (blogs), identity building,
and sensemaking and contextualizing activities such as information demarcation (e.g., lists,
categorization). A primary activity of individuals in complex information settings is the
process of identity formation. Identity formation can occur explicitly, such as in the
introduction week of CCK08 where participants define their hobbies, interests, and why they
are interested in the course, and through ongoing interactions with others. As noted, in
CCK08 the use of language games was prominent in labelling individuals and their
contributions.
The formation of an individual’s identity occurs through dialogue and involves naming,
labelling, and related activities on the part of others. One particularly vocal participant was
soon labelled as a “cynic”. One individual labelled course facilitators as “techno-communists”
and “Marx and Engels”. This combination of language games and identity formation was
effective in generating conversation, often emotional, and was evident throughout CCK08.
Naming and labelling the actions of people, as well as the people themselves, appeared to be
a useful strategy in forming a foundation for discussions. For example, several participants
applied the label of “cynic” to the participant referenced above. This label seemed to serve,
for a few participants at least, as a means of making sense of the actions, discussions, and
attitudes of the “cynic”. However, underlying this use of language are concerns about power,
control, and recourse or means, whereby “labelled” individuals can challenge labels related to
identity formation.
Learners in an open course possess varying levels of knowledge and different life experiences.
This diversity contributes to the need for contextualizing discussions and course concepts.
The open and axial coding processes revealed several incidents where learners contributed
information from their personal context, such as different countries or cultures, to provide
additional perspectives on the topics being discussed. Contextualization was particularly
important in more complex discussions, such as those on learning theory or epistemology,
where assertions made by others required validation or at least “testing” in different contexts.
Discussion around navigation was more pronounced early in CCK08, but faded as the course
progressed. This is reflective of Darken and Sibert’s (1996: 143) classification of three
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wayfinding tasks: naïve search, primed search, and exploration. The exploration of the
CCK08 course environment (i.e., naïve search) was a common theme of learner activity in
the first several weeks. However, as learners developed a sense of the spatial properties of the
course, they transitioned to intentional navigation toward intended targets and locations (i.e.,
primed search). Navigation without a target (i.e., exploratory search) was not observable from
either the CCK08 forums and blogs or the social network analysis of information exchange.
Conceivably, learners did engage in this type of exploration, but without tracking software on
the computers of the learners, it is difficult to state how frequently learners engaged in
exploratory navigation.
Identity formation and spatial orientation (i.e., navigation) were foundational activities in
which learners regularly engaged. Without a sense of how CCK08 was structured, where
conversations were occurring, and how to use different technologies, learners were largely
not able to contribute meaningfully to discussions. The importance of spatial orientation in
CCK08 mirrors the wayfinding navigation model (see Figure 2.7) adapted from Allen (1997)
and Darken and Peterson (2001). A cognitive map of the learning space and the technologies
available enabled learners to navigate and contribute to conversations. Similarly, social
activity in digital environments requires at least some sense of recognition of the identity of
the participants involved in discussions. Easy to use search tools, such as Google, as well as
multiple identities in different online spaces such in Facebook, Twitter, Blogs, allowed
individuals to share their profiles with others. In several instances in CCK08, learners
referenced conducting Google searches on other course participants. Similarly, learners
shared their multiple online identities in introduction forums and throughout the course. Once
oriented to course content and to other participants, individuals were able to engage in more
complex conversations. This was particularly evident in the differences between the social
networks in the introduction forums (see Figure 4.4) and the week 1 forums (see Figure 4.6).
Once oriented to the course structure, discussions were less about identity broadcasting and
formation (i.e., introduction forums) and more about substantive debate (i.e., Week 1 forums).
4.3.2

Social networked

The social networked domain of SWIM includes overlap with individual domain (i.e.,
navigation, contextualizing) as well as technological (i.e., negotiation, scope of domain). The
navigation and contextual aspects of the social networked domain reflect the reality of an
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individual’s sensemaking and wayfinding activity occurring in relation to others. When a
learner requested navigation assistance, other learners in the course often responded with
directions. Contextualizing course discussions also relied on social networks as the
experiences of other cultures and countries were shared in this format.
Two distinct elements are evident in the social networked space: social interaction as well as
sensegiving activities. Sensemaking is a participatory process (De Jaegher and Di Paolo
2007: 497) where individuals engage with others in order to shape their understanding of a
circumstance or a topic. These social activities include language games, emotive expressions,
and connecting with others based on similar interests. The creation and sharing of artefacts is
also a social process. Sensegiving occurs directly through answering questions and helping
others clarify concepts or indirectly through the sharing of artefacts and narratives as a means
of communicating personal sensemaking activities.
Social networked domains of SWIM also overlap with two elements from the technological
domain: negotiation and defining the scope of a knowledge domain. Negotiation, in CCK08,
relied heavily on synchronous and asynchronous interaction. Numerous asynchronous and
synchronous technologies where used in negotiating concepts, clarifying the meaning of ideas,
and engaging in “language games”. The metacategoy negotiating includes numerous subcategories, such as language games, sensemaking strategies, and emotive interactions.
Defining the scope of a knowledge domain was one of the more prominent activities in
CCK08. Sensemaking in any of the quadrant settings (e.g., mapping to existing knowledge,
crisis situations, new knowledge, or daily sensemaking; see also Figure 2.4) requires
determination of the scope of the information being considered. Conducting a literature
review, as an example, requires decisions about when the literature has been explored in a
sufficiently broad scope. Similarly, a crisis situation necessitates the need for leaders to
determine the scope of information used in making decisions. CCK08 participants were
active in extending (and at times, reducing) the scope of concepts to be considered during
discussions. For example, when discussing learning theories, course participants provided
different theorists, referenced articles and videos, and pointed to existing discussions of
connected learning theories. Several participants introduced related concepts from fields like
political science or economics. In this participatory process, learners defined the scope of
concepts to be considered in exploring the potential of connectivism as a learning theory.
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4.3.3

Technology and analytics

The research in this thesis spanned a period of four years. During that timeframe, many new
technologies were developed and appropriated for teaching and learning processes, with
social media, mobile technologies, and analytics⎯or “big data” (Diebold 2000: 2) being the
most prominent. During CCK08, however, automated organization of information and
analytics played a peripheral role. Most attempts to organize information involved social
systems and networks. Since 2008, a dramatic increase in tools to automate patterning of
information, such as Summify45 to evaluate the information sharing patterns in Twitter,
IFTT46 to automate information seeking, comparison, and filtering, and Klout47 for
determining influence and rank within a network, has occurred. With the continued increase
in information abundance and growing complexity of information in general, it seems
reasonable to expect that automation of information seeking and patterning will continue.
Analytics and automation of information gathering and evaluation are the result of the
enormous quantities of data now available for decision makers (Manyika et al., 2011).
Making sense of large data sets and the continual flow of new information has resulted in the
development of automated algorithms that can compliment or even replace human decisionmaking (p. 5). In fields such as healthcare and finance, algorithms already play an important
and growing role in automating analysis. Conceivably, when applied to open online courses,
algorithms could provide learners with summaries of the most significant trends or active
conversations within a course. Analytics could serve as a cognitive aid, helping learners cope
with abundance and distributed interactions.
4.3.4

The role of networks

Networks reveal the information activity of individuals (Schultz-Jones 2009). An analysis of
the information exchange patterns and participation of individuals throughout the duration of
a course can help researchers better understand how network positioning influences learning
and knowledge growth. The network analysis conducted on CCK08 indicates that
participation patterns change dramatically as an open course progresses. Within SWIM,
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http://summify.com/

46

http://ifttt.com/dashboard

47

http://klout.com/
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networks form the basis of the individual, social, and technological domains. Castells (2000:
214) has argued that networks are now the basic unit of economics. Networks similarly
comprise the basic unit of learning and knowledge in digital environments. Klein et al.’s
(2006: 71) view of sensemaking as a “continuous effort to understand” supports this networkcentral view of learner orientation in complex online settings. The subject matter of CCK08,
social networked learning, underpins the importance of networks for describing both
knowledge and the learning process.
4.4

Summary

This chapter has reviewed the sensemaking and wayfinding strategies that individuals used in
CCK08 in order to develop a coherent view of abundant information that they encountered
during the course. The connection traces left through the interactions of individuals with each
other and with information were evaluated through analysis of social networks and
participation patterns in an open online course. The social network analysis revealed the
changing patterns of interaction as the course progressed. Many of the most active learners
early in the course reduced their involvement toward the end. The networks formed revealed
the presence of critical nodes that were most active in engaging with others and often served
as a bridge between various clusters of participants that were not interacting with each other.
The majority of participants in high volume discussion forums did not receive a response to
their posts. Toward the end of the course, when the volume of posts was lower, a greater
equity of participation was evident among active learners.
After conducting a GT analysis of the strategies and techniques that individuals used to make
sense of and find their way through CCK08, a theoretical model was developed
(Sensemaking and Wayfinding Information Model) and presented as an integrated and
holistic approach of the roles of individuals, networks, and technology in complex
information environments. The GT analysis generally supports existing literature of
sensemaking and wayfinding. While existing literature in these areas is focused on physical
world settings, my research evaluated sensemaking and wayfinding in online settings that
were defined by information abundance, multiple tools and spaces, distributed conversations,
and networked interactions mediated through technology.
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This thesis has identified how individuals orient themselves when they participate in complex
online information environments. The internet and information communication technologies
have contributed to the increased abundance, fragmentation, and abstraction of information.
Individuals require some degree of coherence in the information that they interact with in
order to make decisions, plan, or grow in knowledge. In developing coherence, individuals
engage in processes of sensemaking and wayfinding. Sensemaking addresses the cognitive
aspect of determining how information elements are related (Klein et al. 2006: 71), whereas
wayfinding addresses the spatial knowledge (Sadeghian et al. 2006: 357) of information and
the landscape in which it occurs.
This chapter reflects on the findings and the theory developed as a result of a network
analysis of participation patterns as well as a grounded theory analysis of CCK08. A
discussion of the implications of this research, limitations, and future research is also
presented.
5.1

Summary of Findings

Using Corbin and Strauss’ Grounded theory model of open, axial, and selective coding, the
discussions of course participants were analyzed in Moodle forums and blogs. The coding
process revealed the experiences of individuals in distributed information settings as well as
the strategies they used to make sense of the concepts that they encountered. GT emphasizes
the emergence of theory from data.
The theoretical model developed based on CCK08 analysis is the Sensemaking and
Wayfinding Information Model (SWIM). The process of moving from codes to theory is
detailed in figure 4.19. This model describes the personal, social networked, and
technological domains involved in coping with complexity. SWIM is the theoretical construct
that emerges in response to my research question:
Which technical and social sensemaking and wayfinding processes do individuals
employ in order to develop coherence in fragmented, abundant, and complex online
information environments?
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Key findings in this thesis include:
•

Centrality of information. Miller (1983: 111) declared people as informavores, while
Pirolli (2007) has suggested that people forage for information. The relationship
between information and sensemaking and the role of social processes is a potentially
provocative area of research. For example, SWIM indicates that information is the
central object in sensemaking and wayfinding processes. Social processes are evident
as well, but in CCK08, are utilized in order to make sense of new environments and
information.

•

Sensemaking strategies: The actual strategies (e.g., creating temporary centres,
filtering, sorting, clustering) were part of a larger system of identity formation, social
interaction, contextualizing, and negotiating the scope of the knowledge domain. The
use of these strategies in online settings differs from those used when interacting with
physical information, such as books or paper reports. Technologies such as blogs,
social bookmarking, visualization tools, and increasingly, recommender, or
personalization tools afford individuals new and novel sensemaking opportunities.

•

Holistic and integrated. Sensemaking and wayfinding are holistic and integrated
processes that are difficult to place into silos. Even when categories are created, such
as in SWIM, these categories are multi-faceted and overlap with others. Attempts to
make information personal and relevant were evident in the continued efforts by
CCK08 participants to contextualize discussions and topics to reflect regional,
cultural, and historical viewpoints.

•

Coherence. Attempts to form coherent views of course content as well as course
structure were evident in CCK08. Where coherence was fragmented through
contrasting views among participants or through the distributed structure of
information, course participants used various tactics to develop coherent views. These
tactics included forming sub-networks, language activities, clarification of concepts,
and contextualizing the concepts being discussed.

•

Multiple domains. Sensemaking and wayfinding activities occur in three distinct
domains: individual, social networked, and technological. The social network analysis
revealed the importance of network positioning in influencing the access that an

155

Chapter 5: Conclusions and Future Research
individual has to discussions and new information. The importance of developing a
social network, or a personal learning network, as a sensemaking and filtering system
was evident in CCK08. The technological domain, however, was not as prominent as
initially anticipated. While technology (e.g., Moodle, The Daily, social network sites)
underpinned all interactions in the course, most sensemaking activity involved social
networked processes. Automated technical processes for mining information patterns
were almost non-existent in CCK08.
•

Negotiation. Individuals engaged in language-definition activities, negotiated the
meaning of concepts, and sought clarification of concepts and ideas throughout
CCK08. The flexibility of content and spaces of interaction is an important attribute
of open online courses. Educators often play a role in contributing to negotiation
processes through sharing their experience, expertise, and modelling appropriate uses
of inquiry, scientific habits of mind, and critical thinking. Course participants engage
with the ideas expressed by instructors and negotiate the meaning and value of those
ideas. Instead of adopting the more traditional learner role of duplicating the
knowledge provided by instructors, CCK08 participants negotiated, debated, and
questioned many of the assertions made by the instructors as well as those made by
other learners.

•

Expansion and domain exploration. The content provided by facilitators in CCK08
was expanded through the participation and resource sharing of learners. The internet
has reduced barriers to accessing information and increased the accessibility of
academic articles and lectures. Tools like Google Scholar48 and sites like TedTalks49
help to disseminate and act as amplifiers for the work of researchers.

•

Artefacts and narratives. The expansion of knowledge domains being considered by
CCK08 participants was often achieved through artefacts and narratives. Artefacts
and narratives are a means for individuals to share how they have come to understand
a particular topic. The process of sharing these understandings is a sensegiving
process, benefitting other participants. Sharing, however, also recentres the discussion

48

http://scholar.google.com

49

http://www.ted.com/talks
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from the curricular resources provided by facilitators to those created by individual
learners.
•

Social networks as a backbone. Networks influence how information is shared in
open online courses. When the course is distributed, as was the case with CCK08,
individuals need network skills to connect with others, navigate to information, and
develop personal networks to assist in sensemaking.

5.2

Contributions to research

The findings detailed in section 5.1 indicate that many of the principles of sensemaking and
wayfinding that are evident in literature have application in online settings. The primary
research contribution of this thesis is the sensemaking and wayfinding information model,
detailing how individuals negotiate digital information settings. Weick’s (1995: 17) seven
principles of sensemaking detailed in chapter 2 of this thesis were confirmed in the course of
my research and are reflected in SWIM:
1. Grounded in identity construction: As noted in the GT analysis, while participants
engaged heavily in identity formation early in CCK08, the process was on-going
throughout the course.
2. Retrospective: The connection between action and reflection was most evident in
the creation of sensemaking artefacts. As individuals created and shared artefacts,
they appeared to be actively involved in reflecting on the course content, their
actions, and how they were coming to understanding key concepts during different
weekly topics.
3. Enactive of sensible environments: CCK08 was not an environment where
participants were only required to absorb or interact within the structure created
by facilitators. Participants shaped the technical and social environments of
CCK08 through sharing resources, suggesting tools, and initiating discussions.
The course environment was significantly enriched by the actions of participants.
4. Social: Social interactions were vital to how participants made sense of course
content and how they oriented themselves spatially.
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5. Ongoing: Sensemaking, as indicated by CCK08, is a continual process, not an
event. This was noted throughout the course where learners would frequently
reference previous weekly discussions and readings and update their perspectives
to reflect new information.
6. Focused on and by extracted cue: There are too many cues, spatial and contentrelated, in an open course for individuals to manage each one. In order to make
sense of complexity and abundance, individuals need to extract and focus on
relevant cues. The interests of individuals and their social network, at least in
CCK08, heavily influenced those cues. For example, a small group of learners in
CCK08 expressed interest in actor network theory and activity theory in relation
to connectivism. Many of the interactions between these members, especially
toward the end of the course as the theoretical foundation of connectivism had
been presented, centred on these extracted cues.
7. Driven by plausibility rather than accuracy: CCK08 participants were heavily
involved in narratives, language games, word definitions and clarifications. These
narrative activities indicate a focus of communicating in order to be understood
rather than attempting to arrive at a definitive truth. Course discussions reflected
the focus of plausibility over accuracy as narrative activities included thought
experiments, scenario creation, and reflecting on historical incidents with potential
parallels to the discussion being considered.
Similarly, the concepts of wayfinding, cues, landmarks, and spatial orientation from existing
literature were reflected in how individuals oriented themselves in the distributed format of
CCK08. The wayfinding activity of individuals was evident in navigating both the course
structure (distributed networks) and the course content (shared through concept maps and
other artefacts). The course structure was challenging to many participants, especially in the
first week. Many participants stated their disorientation and frustration with the distributed
content and conversations. The expectations of a traditional course structure, centralized and
instructor-controlled, appeared to be the cause of this frustration. Unfortunately, before
participants could engage with the course content, they first needed to orient themselves to
the course structure in order to determine how to get to the conversations and the content that
they found interesting. Based on the experience and comments of learners in CCK08, it
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seems reasonable to conclude that wayfinding is a primary activity that has to occur before
individuals can meaningfully engage in sensemaking.
Failure of sensemaking has personal and organizational costs. The highly distributed, multitechnology nature of the CCK08 course is more akin to the ‘real world’ information
environment that individuals operate within, than the highly structured environment and
filtered approach of formal education. When individuals failed to effectively employ the
principles of sensemaking set out above, it often led to a failure to cope with the nature of the
environment and to interpret the information correctly. For example, individuals in CCK08
who were active in the introduction phase of the course (identity formation), but failed to
engage in social activities such as contextualization, language games, and domain expansion,
discontinued active participation in the course Moodle forums. The specific reasons for
discontinuation are not clear in the research data. Participants may have discontinued active
participation due to personal reasons. However, of the participants that remained active
throughout the course, most of them engaged in the activities identified in SWIM. More
research is required to ascertain whether these attributes are generalizable to other situations.
Additionally, it is unclear whether the attributes identified within SWIM are responsible for
learner success, or if successful learners simply exhibit these attributes among others that are
not identified in the research on CCK08.
As personal and organizational activity increasingly occur in or through digital technologies,
understanding how individuals make sense within and navigate these spaces becomes more
important. A primary contribution of this thesis is the initiation of research to understand
spatial and knowledge orientation in online environments. With the recognition that the
principles of complexity science underpin modern information settings, as well as the
changing attributes of information itself (due to abundance, levels of abstraction, and type, as
presented in Chapter 2), new approaches to sensemaking and wayfinding are evident in
online settings. Most notable among these new approaches is the increase of social networks
for sensemaking, artefact creation and sharing for sensegiving, and the participatory
expansion of knowledge domains available for discussion.
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5.3

Implications of the study

The implications of this research are varied. Educators, for example, can recognize the
importance of SWIM in planning student learning activities, particularly in ensuring that
learners have access to all three domains: individual, social networked, and technological.
Some degree of freedom and autonomy is required to negotiate the scope of knowledge
domains and to create and share personal artefacts of sensemaking. The current approach to
sensemaking is to create an artificially controlled environment in formal education, but it
could be argued that this does learners a disservice as it does not resemble the world they will
encounter outside of a course. A more useful approach might be to actively embrace the
complexities of sensemaking in a distributed environment and to develop the types of skills
learners will need across the three domains. Complex systems are irreducible and must be
understood as integrated wholes (Miller and Page 2007: 10). The sensemaking and
wayfinding information model reflects this complexity through a multi-faceted and integrated
approach to detailing the orientation activities of individuals.
Organizations will benefit from recognizing the holistic and integrated nature of sensemaking
and wayfinding. An awareness of how individuals come to understand complexity and how
they cope with uncertainty will enable organizations to provide contextually appropriate
social and technological support systems. For example, an employee involved in a complex,
rapidly changing field such as medical research, will require a different socio-technological
sensemaking structure than an employee involved in more stable and traditional field such as
agriculture. Additionally, organizations need to recognize the role of control and constraint in
the types of centralized or decentralized environments that comprise the work of employees.
As indicated by CCK08, open environments permit individuals the flexibility to create and
share sensemaking artefacts and to provide each other with social wayfinding support. A
heavily structured environment, such as one where safety, not creativity is desired, reflects
different learning needs. Finally, of potential importance in the future is the inclusion of
technology as an extended cognitive agent to assist in sensemaking, such as indicating
potential trends or developing concerns or threats (see Palantir50 as an example).

50

http://www.palantirtech.com/
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The influence of digital technologies on the systemic design of education remains unknown,
as it is still at a relatively early stage. Some researchers and theorists, however, suggest that
the systemic impact will be dramatic (Siemens and Matheos 2010) due to the web altering the
relationship between educators, learners, and institutions. While some of this rhetoric may be
overblown (Weller 2011), the impacts on wider society are becoming apparent, as individuals
can quickly organize and promote causes through social and technological connections. Even
within this broader context there is likely to be a significant impact on the design of education
as it reflects these kinds of societal changes. Learners have greater access to information and
to information-creating tools, and acquire habits and knowledge far beyond the formal
education setting.
5.4

Limitations of study

This study provides an integrated and holistic assessment of how people orient themselves in
online courses. However, three important limitations are evident:
•

Only online. This analysis of sensemaking and wayfinding is focused on online
information settings. For most people, interaction occurs in numerous spaces and is
increasingly hybrid: part online, part face to face. How SWIM is reflected in those
settings requires additional exploration.

•

Skills of participants. Advanced technical and conceptual skills are required to
participate in distributed information settings. The experience can be disorienting, as
indicated by the comments of participants in CCK08. The skill profiles of participants
in CCK08 may not be generalizable to populations outside of the scope of this study.

•

Scope of analysis. This study focused on the orientation behaviours and strategies of
individuals. While these strategies provided significant insight into the experiences of
individuals in complex online information settings, additional analysis of the
psychological experiences of learners in online sensemaking and wayfinding is
required. Questions around learner confidence with tools and technologies might
reveal additional insight into how learners make decisions around which sensemaking
strategies to employ. A broader scope of analysis might yield additional insight into
the actions of participants.
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5.5

Future research

The transferability of SWIM to other settings (e.g., business or government) requires
additional research. The open and flexible format of CCK08 indicates a possibility that
SWIM can be applied to settings that share equally fluid environments and similar nebulous
problems. Conceivably, any individual that is involved in making sense of information in a
complex, increasingly digital, setting could use similar strategies to those used by CCK08
participants. However, at this stage, SWIM is not a prescriptive model. It is a theoretical
construct based in the learner-generated data of CCK08. Application to new or different
contexts requires additional research.
Automation of analysis was only minimally evident in CCK08, but technologies have been
developed for personalization and adaptation of curriculum (Dagger, Wade, and Conlan
2005). Similar to personalization of Google News (Das et al. 2007) and friend
recommendations in social media, the next generation of content and social network tools
could be considerably more intelligent than those learners have access to today. Yielding new
insight from data, such as automating the determination of conflicts of interest (AlemanMeza et al. 2006) or using the semantic web and non-human systems for sensemaking
(Berners-Lee et al. 2011), may be the next stage of sensemaking and wayfinding. Similarly,
prediction markets (Cogwill, Wolfers, and Zitzewitz 2008) can serve to anticipate
information flow. Advanced technical analysis can provide new patterns and insights,
especially prior to the occurrence of a terrorist attack, financial market crash, or social unrest.
Through the use of visualization (Pousman and Stasko 2007) techniques and tools, additional
depth of insight into how ideas are developed through social interaction might be possible.
Evaluating the role of technology and visualization in sensemaking and wayfinding strategies
could develop into an important research area.
Additional questions remain around ways to increase learner success. For example, what role
do interventions play in assisting learners to “stick with” the course? Or what types of social
interventions early in the course can be used to motivate learners? Payment in the form of
fees or tuition can be a motivating factor too – so the lack of payment in free courses means
the cognitive dissonance involved in dropping out is reduced. Kahneman & Tversky’s
prospect theory (1979) highlights that people tend to emphasize loss more highly than gain.
In a conventional, structured learning setting, the loss associated with leaving a course is
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amplified because of social factors (often increased in a face to face context), financial
commitment, and long-term benefits. Many of these factors are absent in MOOCs, and so the
‘cost’ associated with drop out are much reduced, making it a less cognitively and
emotionally painful decision.
Finally, numerous questions remain about the types of tools that are needed to help
individuals navigate and make sense of distributed, networked content and interactions.
Tools such as learning management systems partly replicate centralized classroom
approaches to information and learner management. Many of the tools now available to
learners in the form of mobile devices and social networks reflect an open, distributed, and
networked model. Research is required in developing a new generation of sensemaking tools
that reflect distributed social networks.
5.6

Conclusion

Coherence is important for learning, decision-making, and action. Seufert (2003: 228) details
“connections between corresponding elements and corresponding structures” as part of the
process that individuals go through in order to form an integrated or coherent view of a
subject. Communication of how individuals have made sense of a subject occurs through
narratives (Caracciolo 2011: 6) and through artefacts. An important premise of complexity
theory is the interconnectedness of agents and the environments in which they exist. Through
analysis of social network structures and participation patterns, as well as a GT analysis of
orienting strategies and behaviours, the sensemaking and wayfinding information model was
developed.
This study also revealed the importance of understanding how wayfinding and sensemaking
occur in human interaction with information, and of surfacing these as skills and methods in
increasingly complex information environments. Research into the socio-technical processes
that underlie sensemaking and wayfinding is increasingly vital both for organizations and
individuals. Organizations benefit from providing individuals with the needed technical
infrastructure to enable the flexibility required to creatively and socially navigate complex
distributed environments. Individuals benefit from the identification and development of
skills and mindsets needed to engage with complex and ambiguous information settings. The
internet and social technologies are still relatively young and their impact on how people
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interact with the world, with information, and with each other, is still not fully understood.
This study indicates that a valuable research area exists in order to understand the spaces of
interaction, technology, and wayfinding and sensemaking. While additional research is
required to broaden the scope of inquiry to include psychological and automated
technological systems, the sensemaking and wayfinding information model is offered as one
approach to understanding the strategies that individuals use to a) orient themselves in
complex online settings and to b) develop a coherent view of an information space.
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Please enter your email address here if you'd like to be involved (either
for free participation or to enroll for credit).
Course blog is available here
Connectivism Research

Course Details
Delivered in partnership with: Extended Education and Learning Technologies Centre, University of
Manitoba
Course Code: 98813- 08-01
Course Description: Connectivism and Connective Knowledge is a twelve week course that will
explore the concepts of connectivism and connective knowledge and explore their application as a
framework for theories of teaching and learning. It will outline a connectivist understanding of
educational systems of the future. This course will help participants make sense of the transformative
impact of technology in teaching and learning over the last decade. The voices calling for reform do so
from many perspectives, with some suggesting 'new learners' require different learning models, others
suggesting reform is needed due to globalization and increased competition, and still others
suggesting technology is the salvation for the shortfalls evident in the system today. While each of
these views tell us about the need for change, they overlook the primary reasons why change is
required.
Programs: For credit in Certificate in Adult and Continuing Education and Certificate in Emerging
Technologies for Learning (certificate will be available January, 2009.
Date: September 8, 2008 - November 30, 2008
Technologies Used: Through out this "course" participants will use a variety of technologies. For
example, participants will use blogs, Second Life, Page Flakes, attend UStream sessions, attend
Elluminate sessions, participate in discussions in Moodle forums, and so on. Additional technologies
will be introduced as is required to attend to concerns or opportunities arising over the next 12 weeks.
Facilitators: George Siemens and Stephen Downes will co-facilitate this innovative and timely course.

Weekly Activities
Each week will consist of the follow activities
This course will be a different type of learning experience. Learners from around the world will be
participating, creating an opportunity for peer-to-peer learning and feedback. While facilitators will be
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active in the conversation, and will provide feedback to the work of students who have enrolled in the
course for credit, the number of participants makes it impossible for traditional teacher-centric
instruction to work well.
Each week will begin with a series of short readings (1-2 pages), podcasts, or video recording by both
instructors. Course readings and online videos will be provided each week as well. These resources
will accessible late Sunday (GMT-5). Email comes out Sunday night.Weekly reading lists are provided
below. Additions will be made based on the nature of the ongoing discussion. Please visit the weekly
reading list prior to the start of each week for the most updated version.
Monday morning (according to CST zone (GMT -6) you will receive an email with a link to a short
podcast/paper/video or online presentation by both George and Stephen. These short presentations
will serve to provide a brief introduction to activities during the week.
During the balance of the week, you will receive daily emails summarizing key aspects of the existing
conversation.
Wednesday will consist of an elluminate session. These sessions are not structured and can best be
seen as informal conversations with other participants. George, Stephen, or invited guests will
moderate the weekly discussion. Where guests have been invited, they will provide a short 20 minute
presentation, followed by discussion.
Friday will serve as the weekly concluding event. Stephen and George will host a debate/discussion
based on the activities of the week. This session will be held in UStream. Participants will be
encouraged to ask questions, provide critiques, etc. Dave Cormier will serve as host and moderator of
the UStream Sessions.
We want to move beyond didactic presentation of information. The discussion around readings and
short presentations we provide will form the central part of the learning experience. As learners, you
can participate in the Moodle forums, your own blog, or any other open forum.

Learner Assignments and Evaluation
Learners will be asked to complete the following activities during the course (students enrolled for
credit through University of Manitoba will receive feedback from facilitators.
§

Weekly reflections on blogs

§

Participation in moodle forums and commenting on blogs by peer learners in the course

§

Three short reflective papers (500-750 words)

§

Concept map (using a tool like CMAP)
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§

Final presentation - video, podcast, presentation addressing "What is the quality of my learning
networks: diversity, depth, how connected am I? How has this course influence your view of the
process of learning (assuming, of course, that it has)? What types of questions are still
outstanding?"

Course Links
Course Blog
Course Moodle Forum
Course Mailing List
Pageflakes site
Elluminate discussion (on Wednesdays)
UStream sessions (on Fridays)
Course Twitter profile (Stephen's personal twitter account...George's personal twitter account)
The Daily
Session Recordings

Pre-week 1
Activities:
Set up your course blog (edublogs or Wordpress are recommended, but you can set up your blog with
any other service)
Introduce yourself in the moodle forum or on your blog - be sure to use the CCK08 tag. For the
introduction, let other participants know:
§

Where you're from

§

Why you're interested in this course

§

What has to happen in order for you to consider this course a success

§

Random information about yourself - your work, your experience with networked technologies, etc.

Wednesday will be a test elluminate session (click here to join), 7 pm CST: see Time Zone
Conversion
Friday will be a test UStream session 11 am CST see other time zones
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Background Readings
What is Web 2.0? Ideas technologies and implications in education (.pdf)
Confronting the Challenges of Participatory Culture (.pdf)
Teens and Social Media (.pdf)
Media Multitasking Among American Youth (.pdf)

Week 1: What is Connectivism? (September 8-14)
Presentations & Papers
George Siemens presentation on Defining Connectivism and Comparing Connectivism
Stephen Downes presentation: A quick introduction to connectivism (ustream)
Readings
Little Boxes, Glocalization and Networked Individualism (.pdf)
What is the Unique Idea in Connectivism?
What connectivism is
Learning Theory or Pastime of the Self-Amused? (.doc)
Bill Kerr - Critique of connectivism

Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Elluminate discussion 11 am CST: See time zone conversions...and 7:00 pm (time zone
conversion)
Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Post comments an reflections on week 1 readings on your blog. Participate in discussions in the
Moodle forum. Provide comments to blog posts of other course participants.
2. Download CMAP (free) and begin tracking key thoughts or emerging ideas in visual form. You can
use services like Mindmeister as well, though mind mapping tools lack the ability to demonstrate
conceptual relationships.
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Additional resources and readings:
Maarten de Laat's dissertation on Networked Learning
Stephen Downes: Buntine Oration
George Siemens: Learning as network creation
George Siemens: Original connectivism article
Connectivism interview (hosted by Rick Schwier)
Connectivism interview (hosted by Robin Good - video autostarts)
Practices of distributed intelligence and designs for education (.pdf)

Week 2: Rethinking epistemology: Connective knowledge (September
15-21)
Presentations and Papers
Types of Knowledge and Connective Knowledge - Stephen Downes
Video introduction to Week 2 (George Siemens)

Readings
Learning Networks and Connective Knowledge
Shifting Knowledge (from Knowing Knowledge)
Rhizomatic Knowledge (Dave Cormier) - free registration to Innovate is required to read the article.
Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Two Elluminate discussions (both sessions can be accessed via this link): 11 am CST: See time
zone conversions7 pm CST: See time zone conversions
Friday: Discussion via USTREAM 11 am CST: See time zone conversion

Assignments:
1. Post comments an reflections on week 1 readings on your blog. Participate in discussions in the
Moodle forum. Provide comments to blog posts of other course participants.
2. Work on your concept map - capture key themes in the ongoing conversation that resonate with
your views of learning and knowledge
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3. If you haven't done so to date, begin to follow the CCK08 tag via Google Alerts, search for recent
posts on CCK08 on Technorati, and begin tracking and contributing to del.icio.us tags
on connectivism andnetworked learning
Additional Readings
Rethinking Learning (.pdf)
An Introduction to Connective Knowledge - Stephen Downes

Week 3: Properties of Networks (September 22-28)
Readings
Networks for Newbies .ppt
Stephen Downes: Learning Networks: Theory and Practice .ppt and audio
George Siemens Introduction to Networks
Activities:
Wed: Two Elluminate discussions (both sessions can be accessed via this link): 11 am CST: See time
zone conversions7 pm CST: See time zone conversions. The 11:00 AM CST session will feature a
presentation by Valdis Krebs on social and business networks.
Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Post comments and reflections on week 3 readings on your blog. Participate in discussions in the
Moodle forum. Provide comments to blog posts of other course participants.
2. Continue to develop your concept map
3. Review the assignment requirements for your first paper
4. If you have not done so, begin to follow the distributed conversation on course's Pageflakes site

Week 4: History of networked learning (September 29-October 5)
Readings
A History of the Social Web (for some reason, Trebor Scholz took down the original link and now we
rely on the link to the archive)
A Brief History of Networked Learning George Siemens
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Optional
A Folk History of the Internet - this is very much a work in progress that I have been assembling over
the years. If you are logged in on my website (downes.ca) you can edit the contents of this wiki. Stephen
Activities:
Mon: Recorded presentations and readings will be posted to the email list

Wed: Two Elluminate discussions (both sessions can be accessed via this link): 11 am CST: See time
zone conversions7 pm CST: See time zone conversions. '
Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Export the image you've completed to date on your concept map and post on your blog
2. Complete your first paper: Assignment 1 (Due date: October 6, 2008). You can post the paper on
your site as a blog post or post in the Moodle Forum
3. Regular weekly activities should continue: blogging, developing your concept map, and follow the
distributed conversation through various sites (pageflakes, delicious, Google Alerts)

Week 5: Connectives and Collectives: Distinctions between networks
and groups (October 6-12)
Readings
Groups Vs Networks: The Class Struggle Continues - Stephen Downes
That Group Feeling - Stephen Downes
Downes Interview: Groups and Networks (here's the image from the video)
Group and Network (presentation, George Siemens)
Optional
Collectives, Networks and Groups in Social Software for E-Learning - Terry Anderson and John Dron
7 Habits of Highly Connected People - Stephen Downes
Activities:
Mon: Recorded presentations and readings will be posted to the email list

190

Appendices
Wed: Two Elluminate discussions (both sessions can be accessed via this link): 11 am CST: See time
zone conversions7 pm CST: See time zone conversions. '
Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Continue regular weekly activities - blogging, developing your concept map, and follow the
distributed conversation through various sites (pageflakes, delicious, Google Alerts). In your blog
posts, consider the question: Have you begun to see the rudiments of a learning network forming?
Has some of the conceptual uncertainty settled?
2. If you have not done so, set up an account with Google Reader and subscribe to a few of the blogs
from fellow participants that you've found to be insightful or valuable in your learning.

Week 6: Complexity, Chaos and Randomness (October 13-19)
Readings
Developing Online From Simplicity toward Complexity: Going with the Flow of Non-Linear Learning
Video Lecture: Complexity Science
Complexity and Information Overload in Society .pdf
Complexity, Chaos, and Emergence (George Siemens)
Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Two Elluminate discussions (both sessions can be accessed via this link): 11 am CST: See time
zone conversions7 pm CST: See time zone conversions. Alec Couros will be presenting during both
times, followed by informal conversation.
Friday: Discussion via USTREAM 10:30 am CST: See time zone conversion
Assignments:
1. Continue regular weekly activities - blogging, developing your concept map, and follow the
distributed conversation through various sites (pageflakes, delicious, Google Alerts).
2. Begin work on your second short paper.
Additional Readings:
The new dynamics of strategy: Sense-making in a complex and complicated world (.pdf)
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Week 7: Instructional design and connectivism (October 20-26)
Readings
New Schemas for Mapping Pedagogies and Technologies
Cloudworks: Social networking for learning design .doc file
Instructional Design and Connectivism (George Siemens) 23 minute presentation
Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Elluminate discussion 7 pm CST: See time zone conversions. Grainne Conole will be our guest
at 11:00 am...
Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Continue regular weekly activities - blogging, developing your concept map, and follow the
distributed conversation through various sites (pageflakes, delicious, Google Alerts).
2. Begin your final project. If you would like to join a small group (3-5 people) to begin sharing ideas
and exchanging your final project before submitting, go to the Moodle forum and join a group. The
process should work like this: If, when you log into Moodle, no group member requests are
outstanding, create a new thread expressing your interest to form a group. Or, if open threads exist for
groups (less than 5 members) join one of those. The person who initiates the thread is responsible to
close the thread after five members have joined.

Week 8: Power, control, validity, and authority in distributed
environments (October 27-November 2)
Readings
The Fifth Estate — Through the Network (of Networks) .pdf
Network Logic: Who governs in an interconnected world? (.pdf) (this is a long paper/book. Skim
sections that you find to be of interest).
Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Elluminate discussion 7 pm CST: See time zone conversions
Friday: Discussion via USTREAM 11 am CST: See time zone conversion
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Assignments:
1. Continue regular weekly activities - blogging, developing your concept map, and follow the
distributed conversation through various sites (pageflakes, delicious, Google Alerts).
2. Post your updated concept map on your blog.
3. Continue to work on your final presentation.

Week 9: What becomes of the teacher? New roles for educators
(November 3-9)
Readings
This is a heavy assignment week, no readings are assigned. George and Stephen will, however,
provide a short paper/recording on the subject to initiate discussion...
Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Two Elluminate discussions (both sessions can be accessed via this link):
§

11 am CST: See time zone conversions. Nancy White is our scheduled guest

§

7 pm CST: See time zone conversions. '

Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Continue regular weekly activities - blogging, developing your concept map, and follow the
distributed conversation through various sites (pageflakes, delicious, Google Alerts).
2. Begin work on your final paper
3. Submit your second paper - Due November 10, 2008. You can post the paper on your site as a
blog post or post in the Moodle Forum
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Week 10: Openness: social change and future directions (November
10-16)
Readings
This is a heavy assignment week, no readings are assigned. George and Stephen will, however,
provide a short paper/recording on the subject to initiate discussion...
Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Two Elluminate discussions (both sessions can be accessed via this link):
§

11 am CST: See time zone conversions. Howard Rheingold is our scheduled guest

§

7 pm CST: See time zone conversions. '

Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Optional readings:
Models for Sustainable Open Educational Resources
Reusable Media, Social Software and Openness in Education
Assignments:
1. Continue regular weekly activities - blogging, developing your concept map, and follow the
distributed conversation through various sites (pageflakes, delicious, Google Alerts).
2. Complete and submit final paper (Due November 17). You can post the paper on your site as a
blog post or post in the Moodle Forum

Week 11: Systemic change: How do institutions respond? (November
17-23)
Readings
New structures and spaces of learning: The systemic impact of connective knowledge, connectivism,
and networked learning
Higher Education, Globalization, and the Knowledge Economy (.pdf)
Video intro to the week (George Siemens)
Activities:
Mon: Recorded presentations and readings will be posted to the email list
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Wed: Two Elluminate discussions (both sessions can be accessed via this link):
§

11 am CST: See time zone conversions.

§

7 pm CST: See time zone conversions. Women of Web 2.0 will be guests during both sessions...

Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Continue regular weekly activities - blogging and following the distributed conversation through
various sites (pageflakes, delicious, Google Alerts).
2. Make final revisions to your concept map and post the final version to your blog. Due November 24

Week 12: The Future of Connectivism and Directions in Research
(November 24-30)
Readings
Opening Education: 2020 and beyond
Activities:
Mon: Recorded presentations and readings will be posted to the email list
Wed: Two Elluminate discussions (both sessions can be accessed via this link):
§

11 am CST: See time zone conversions.

§

7 pm CST: See time zone conversions. '

Friday: Discussion via USTREAM 11 am CST: See time zone conversion
Assignments:
1. Post your course wrap-up email incorporating personal reflections on your experience in the
process, what would need to change to make the experience more valuable, and whether you feel this
course approach could be applied to other subject areas.
2. Complete your final project and post a link to it on your blog (due December 1)

Short Paper 1: Your position on Connectivism
Due: October 6, 2008
Details: The first few weeks of this course have provided a backdrop against which to consider the
need for new views of learning. Strongly suggested through the readings is the view that information
growth, technology, developments in social learning theory, and advancements in our understanding
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of minds and cognition require a reconsideration of learning theory. This course is partly concerned
with providing participants access to learning through networks - experiencing the value of forming
connections between people and ideas/concepts. This short paper (between 500-750 words) is an
opportunity for you to clarify and state your position on connectivism. Is it a new theory of learning? Or
is the concept of theory distracting? What are the weaknesses of connectivism as formulated in this
course? What are the strengths? Does connectivism resonate with your learning experiences? If so,
how? What are your outstanding questions?
Length: 500-750 words. Please provide citations/links to support your position. Citation formatting will
not factor into your paper mark, but use of APA formatting is appreciated.

Short Paper 2: Changing roles of educators
Due: November 10, 2008
Details: The shifting basis of certainty has been a critical focus during week 5-8. Through readings
and discussions, we have focused on complexity, chaos theory, instructional design, power and
control, and the changing roles for educators. For your second paper, select your point of emphasis
as that of the instructional designer or educator. Explore changing roles for your selected field. Do you
agree their roles are changing? If so, what are appropriate responses? What are impediments to
change? If not, how can current trends be best utilized to serve in the traditional role of educator or
designer? In your paper, focus on creative conceptualizations of different roles (or different
approaches to serve new needs in existing roles) played by educators. Consider metaphors that
capture your views. Times of change permit reformulations of existing viewpoints. Take this
opportunity to enjoy a creative stroll in rethinking "what could be".
Length: 500-750 words. Please provide citations/links to support your position. Citation formatting will
not factor into your paper mark, but use of APA formatting is appreciated.

Short Paper 3 Opportunities and Resistance
Due: November 17, 2008
Details: This final paper is less formal and can be seen as a free roaming thought piece. Reflect on
the opportunities and resistance found in society and organizations in adopting different approaches
to teaching and learning. Why is it so difficult to change the practice of education? What kinds of
opportunities can we embrace if we are able to make fundamental and systemic changes? What can
we learn from voices of resistance? Can our current world of weak ties and easy connections produce
the depth of learning required to meet the complex challenges facing our future?
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Length: 500-750 words.

Concept Map
Due: November 24, 2008
Details: This course will require you to use a concept map to capture and express relationships
between ideas. Concept maps are an opportunity to relate ideas and concepts and demonstrate
connections that are often not noticed in more linear instructional processes. Throughout the course,
you will be asked to take the key ideas discussed each week and detail how the concepts are
connected. You may find that you only add a handful of items per week, or you may find that you get
quite detailed in expressing conceptual relationships and add dozens (or more) items.
Tools: You can create your concept map by downloading CMAP (free tool) or using TheBrain (free
trial version). Throughout the course you will be asked to export (with CMAPs) your concept map and
post online for feedback. If you use TheBrain, you can export your entire "brain" and post on a site
(via ftp).

Final Project
Due: December 1, 2008
Details: Your final presentation can be handled in a variety of formats: podcast, slidecast, Articulate
presentation, video recording, Second Life presentation, or, if your feeling creative, an approach of
your choosing (if you're enrolled in the course for credit, please confirm your project with instructors).
The final project should answer questions such as: "What is the quality of my learning networks:
diversity, depth, how connected am I? How has this course influence my view of the process of
learning (assuming, of course, that it has)? What types of questions are still outstanding? How can
you incorporate connectivist principles in your design and delivery of learning?"
Midway through the course, you will be given the opportunity to voluntarily form small groups to
bounce around ideas on how to handle this assignment and to submit your work for peer-review
before your final submission.

Marking Scheme
The marking scheme is available here (.rtf).
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Appendix	
  B:	
  Countries	
  Represented	
  by	
  Moodle	
  Forum	
  Participation	
  

Country

# of
Participants

Country

# of
Participants

Argentina

7

India

7

Australia

56

Indonesia

1

Austria

1

Ireland

5

Belgium

8

Israel

7

Bolivia

1

Italy

21

Brazil

14

Japan

3

Canada

84

Luxembourg

1

Chile

4

Malta

1

China

3

Mauritius

1

Columbia

8

Mexico

7

Croatia

1

Netherlands

9

Czech
Republic

1

New
Zealand

14

Denmark

2

Nigeria

1

Ecuador

1

Norway

3

Finland

9

Palestine

1

France

2

Peru

1

Germany

15

Philippines

Greece

2

Hungary
Iceland

Country

# of
Participants

Republic of
Korea (South)

1

Russia

1

Serbia

1

Singapore

1

Slovenia

1

South Africa

1

Spain

19

Sri Lanka

2

Sudan

1

Sweden

3

Turkey

3

Ukraine

1

United Arab
Emirates

2

United
Kingdom

48

2

United
States

140

Poland

2

Uruguay

1

3

Portugal

15

Uzbekistan

1

5

Puerto Rico

2

Venezuela

5

Qatar

1

Vietnam
(which)

1
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Appendix	
  C:	
  Weekly	
  post	
  activity	
  by	
  top	
  ten	
  posters	
  
Intro:

General

Participant

# of Posts

Participant

# of Posts

A

45

A

141

I

17

B

88

M

13

C

73

L

13

D

67

B

12

E

57

N

9

F

56

O

9

G

54

G

8

H

50

P

7

I

46

Q

7

J

35

Week 1:

Week 2

Participant

# of Posts

Participant

# of Posts

B

28

B

36

C

24

C

30

I

16

Ad

19

F

14

A

18

A

14

H

15

R

13

I

12

S

13

U

10

Ad

11

V

9

I

9

W

8

J

7

X

8
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Week 3

Week 4

Participant

# of Posts

Participant

# of Posts

A

58

W

21

Ad

44

H

17

B

34

A

12

Y

29

Aa

11

H

25

Ab

7

C

25

S

6

W

24

Ac

6

F

21

Af

6

Ac

18

Z

6

Z

16

Ag

5

Week 5

Week 6:

Participant

# of Posts

Participant

# of Posts

H

35

E

11

F

26

Ad

10

C

24

B

10

Aa

21

F

10

A

17

Ab

7

B

12

W

7

Ad

11

C

7

Ab

10

I

4

Ah

10

D

4

W

10

Ai

4
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Week 7

Week 8:

Participant

# of Posts

Participant

# of Posts

C

19

H

24

E

14

C

20

Ad

14

B

16

X

12

E

14

B

11

Ad

13

Aj

9

Aa

12

H

8

Ac

11

K

7

K

8

Ac

6

X

7

Aa

4

Ah

6

Week 9:

Week 10:

Participant

# of Posts

Participant

# of Posts

Aj

16

H

9

D

15

Ao

8

Ak

13

S

8

K

12

Ak

6

Aa

11

F

6

Al

10

Aj

5

G

9

Aa

5

F

7

K

5

W

7

Am

5

J

6

An

5
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Week 11:

Week 12:

Participant

# of Posts

Participant

# of Posts

Ao

26

Ao

14

W

14

W

14

Aj

10

Ad

11

D

9

Ak

9

I

8

Ah

8

H

8

Ap

8

S

8

Ag

7

Ak

7

S

5

C

7

An

4

K

5

I

4
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Appendix	
  D:	
  Participation	
  patterns	
  in	
  Moodle	
  forums	
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