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Abstract

Simulating
Experiential
Learning in
Professional Online
Courses

Few studies have explored how to simulate the
experiential learning of professional knowledge
domains in online graduate courses. This paper
addresses how to provide the type of deep, socially
situated learning that is achieved in professional
practice by employing peer and vicarious learning in
discussion forums.
We start by describing what we have learned about
scaffolding peer learning environments from prior
studies. We distinguish vicarious learning, which
exposes and sensitizes students to situated
knowledge based on observation of peer discussions,
from peer interactions which engage students actively
in co-constructing knowledge about professional
practice. Then we present findings from a 10-week
graduate course in Information Systems Project
Management.

Susan Gasson
Drexel University
James Waters
Neumann University

Our findings present evidence for vicarious learning
from observing peer interactions, and of interactive
peer learning that not only demonstrates the coconstruction of knowledge across learners but also
uncovers a collaborative process based on a sense of
community identity. We end with a substantive theory
of social cognition in community learning based on our
findings. The intention is to provide a framework for
the evaluation of collaborative knowledge construction,
so that courses may support deep, experiential
learning in graduate online professional education.
Keywords: Situated Learning; Professional Online
Education; Collective Framing and Problematization;
Peer Learning; Community Learning.

Introduction
The last few years have increasingly seen a move
towards technology-mediated learning environments,
both in work and education. This presents challenges
for the “design sciences” in STEM domains, especially
at the master’s level where students value
opportunities to leverage existing professional
experience and knowledge. Unlike undergraduate
instruction, master’s level learners expect to be
educated for their selected knowledge domain in ways
that simulate professional practice and extend prior
experience. If we were achieving this in an
organizational context, we would employ situated
learning, where information technology system
designers and managers work under the supervision
of experts in their community of professional practice
to become enculturated in the rationale underpinning
community practices, values, and expectations (Lave
& Wenger, 1991).
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Learning is a continuous process, grounded in
experience, through which we internalize and process
knowledge, building frames (of reference) that help us
to understand the world and determine how to act
(Goffman, 1974; Kolb, 2014). But this process does
not take place in a vacuum. Learning is a social
process that sensitizes participants to the contextual
frames that derive from participation in the situated
practices of various organizational or contextual
knowledge domains. Effective situated learning
requires that learners are exposed to multiple
perspectives through social debate, situational
modeling, and interaction with peers who work in a
variety of professional contexts (Ashmos, Duchon,
McDaniel Jr, & Huonker, 2002; Boland, Tenkasi, &
Te'eni, 1994; Checkland, 1999). This expands
learners’ understanding of what factors are salient to
various problem-situations, allowing them to relate to,
and so produce more comprehensive, complicated,
and appropriate solutions to, real-world problems.

here” and cognitive shortcuts that enable them to
collaborate in problem-solving without having to agree
on the stages of work, or explain the historical
background to what they are doing and why.
Newcomers to the community need to learn these
conventions in order to participate. They need to learn
the specialized language of community participation,
the preferred genres of communication used by
community members, and the cultural values that are
1
employed to make sense of problem-situations (Lave
& Wenger, 1991; Miyake & Kirschner, 2014). Through
participation in collaborative work, such as engaging in
a communal debate about how to handle a novel
situation, newcomers to the community learn from
those with more experience and in so doing, develop a
shared sense of identity and shared values that allow
them to make sense of a problem-situation, from the
perspective of a software developer. Software
development professionals – especially the more
experienced and educated professionals, self-identify
as a kind of tribe where allegiance to the profession is
stronger than their allegiance to their firm (Wang &
Armstrong, 2004). This would indicate that
enculturation in domain-specific language and
behavioral expectations is critical to preparing students
for professional practice. But little work has been done
to study how we build that sense of identity in
collaborative knowledge exchange and construction
that permits students to engage in group learning.

Online learning environments need to simulate or
substitute meaningfully for experiential learning,
situating learning processes in the professional culture
and practices of information systems development and
management. Learning in a graduate, professional
course similarly requires a socially situated process of
engaging in and contributing to a community of inquiry
that is constituted of members who have greater or
lesser experience of the community of professional
practice to which students wish to belong (Garrison &
Akyol, 2015; Miyake & Kirschner, 2014; Scardamalia &
Bereiter, 2014). It should provide students with the
capacity to make sense of uncertain decisions and
unique environments in a “virtual practicum” that
allows them to explore how professionals in their field
construct and test new ways of framing problems and
develop innovative strategies for action (Schön,
1987a).

This paper explores the modalities of collaborative
learning and knowledge-building in an online master’s
degree course in information systems (IS) project
management. As so little work has been done to
understand how we provide the conditions for Schön’s
(1987a) virtual practicum, we employed a grounded
theory approach (Glaser & Strauss, 1967). Our
research objective was to understand how students
with varied degrees of professional expertise
collaborate to frame and construct knowledge as a
result of vicarious and peer learning in professional
online courses. We explored how professional learners
collaborated to resolve problem-situations collectively,
in debates around novel problem-situations. We end
with a substantive theory of social cognition in peer
learning based on our findings. The intention is to
provide a framework for the evaluation of collaborative
knowledge construction so that courses may support
deep, experiential learning in online courses for
graduate professional education.

The majority of studies in this area focus on dialogic
argumentation, to study how students build on each
other’s logical arguments (Andriessen & Baker, 2014;
Clark & Sampson, 2008; cf. Reed, 2006; Schwarz &
Asterhan, 2010). But while a focus on interactive
argumentation may allow us to determine if a
sufficiently detailed (or “logically correct”) model of the
knowledge governing a problem or domain has been
developed, it does not inform us about the social and
cultural practices of community participation that allow
community members to make sense of that knowledge
in context. Organizational problems are inextricably
related to the cognitive frameworks for action
employed by participants in a specific sociocultural
work setting; they cannot be analyzed in isolation from
this context.

Conceptual Underpinnings
Social Cognition and Framing
People interpret problem-situations by reference to
cognitive frames (of reference) that are constructed as
they interact to understand “what is going on here?”
(Tannen, 1985). We refer to this as “social cognition”

When groups of people work together frequently, they
develop conventions that define “how we do things
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because we cannot access the tacit understandings
and beliefs that people hold in their heads, but we can
experience how people frame the “structures of
expectation” that they use to interpret how others
behave and how they should act in response (Tannen,
1993). From the way in which people with similar
backgrounds frame a situation similarly, we see that
individual frames are the product of previous
experiences (Goffman, 1974). Frames allow us to
make sense of events and to determine how to act by
providing a structure, or framework, for the automatic
mental “ordering” of reality that we refer to as
sensemaking (Weick, 1995). This is particularly
relevant to information systems professionals, who
share a strong sociocultural identity that affects the
language that they use and how this is interpreted. For
example, if someone says, “we’re an agile house
now,” to make sense of that statement the listener
needs an a priori frame (of reference) that interprets
the cultural significance of “agile” vs. “traditional”
2
software development values and an understanding
that software developers use the term “house” to refer
to their organization’s software development function.
Relevant frames of interpretation are signaled through
dialog or non-verbal symbols. For example, the
perception of the speaker’s intent in making the “agile
house” statement in an email would be different if it
were accompanied by a shrug emoticon: ¯\_(ツ)_/¯.
This frames the speaker as offering a resigned shrug
that indicates acceptance of the change rather than
enthusiastic commitment. There is no need for an
explicit statement to this effect – but one would need
to understand the culture-wars being waged by
proponents of agile development methods and
traditional predictive planning methods to appreciate
the gesture.

production should work and explains that this
resistance was only overcome when its inventor could
demonstrate that the material “worked” for electrical
component applications, breaking the salient
production frame (Bijker, 1987).
Introducing challenges and breakdowns to the
prevailing frame is an important component of
learning. The ease and familiarity of employing routine,
comfortable framing perspectives tends to lead us to
act on “automatic” or to develop an irrational
resistance to change (Goffman, 1974; Winograd &
Flores, 1986). To ensure reflective learning, we need
to introduce a breakdown (Heidegger, 1962) into this
automatic flow of interpretation. The breakdown
causes "a situation of non-obviousness" that makes us
break out of our existing frame (Winograd & Flores,
1986, p. 165). Problematization is a technique where
objects or situations are de-familiarized in order to
provide an “object for thought” that exposes the
internal structures and inconsistencies in participants’
belief-systems so that it may serve as the focus of joint
analysis
and
debate
(Foucault,
1985).
Problematization can be introduced by someone
suggesting an alternate frame that highlights the
inadequacy of the existing frame, or by demonstrating
how the prevailing frame fails in specific
circumstances. By exposing relevant aspects of how
situations are structured – for example, what happens
if software requirements are not defined in advance of
system development – we can surface our implicit
assumptions to understand when, why, and under
what conditions various work practices succeed or fail
(Harfield, 2007; Pellizzoni, 2015). While breakdowns
are generally considered an individual phenomenon,
breakdowns in collective analysis or collaborative work
may be induced by problematizing the situation.

When we talk of “frames,” we need to understand that
this is a social construct that reflects both experience
of a culture of professional practice, and membership
of a specific community. Frames reflect historical
consensus around the language and meaning of
action within a specific professional community (Bijker,
1987). The result is that a member of any community
of practice will reflect that community’s framing in the
way that they interpret novel situations (Brown &
Duguid, 1991). The IS literature has adopted Bjiker’s
(1987) concept of “technological frame” to analyze
similarities and differences in framing that explain why
various groups perceive the roles and expected impact
of technology differently (Orlikowski & Gash, 1994).
Bjiker explains how Bakelite, a novel plastic
technology, was resisted by the engineers responsible
for producing consumer goods as it required radically
different production, handling, and molding techniques
to those used by the dominant technology, celluloid.
The study illustrates how the celluloid engineers were
deterred from innovation by their expectations of how
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A community frame reflects how participants “perform”
professional work-roles using language and forms of
expression that allow them to construct a shared
identity through interaction (Brown & Duguid, 2001;
Lave & Wenger, 1991). The mediated nature of online
spaces means that the deliberate construction of
frames in online discussions is persistent in a sense
that verbal interaction lacks, providing an ongoing
group memory in presenting frames (Pearson, 2009).
This persistence means that students are aware when
their framing of a situation conflicts with previously
negotiated ways of framing similar situations and may
modify their perspective to fit with this “community
frame,” aligning their analysis to fit with frames
presented by other learners, in other threads of
discussion.
Thus, we can understand the
development of communal knowledge through the set
of discursive acts that legitimize frames during debate,
“institutionalizing” the cultural values of the community
of learners (van Gorp, 2007). Online community
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members are aware of the perspectives of other users
who interact with them, as well as the “audience” of
non-interacting readers (vicarious learners), critics
(those with competing perspectives), and the
instructor. An analysis of community framing therefore
requires categorization of both content and the
framing/reasoning devices employed by individuals in
constructing community knowledge (van Gorp, 2007).
The frame content is conveyed through the language
terms, metaphors, analogies, and stories recounted in
discussion posts, which can be used to identify the
dimensions or other structural elements relevant to the
domain of study that individuals employ to interpret a
problem-situation (MacLachlan & Reid, 1994). As the
focus of this study is collaborative sensemaking in a
situated learning that is simulated by discussion of
real-world problem-situations, we defined the content
of a frame as representing structures of interpretation
(Weick, 1995). We used a grounded theory analysis to
explore the processes by which the structures of
interpretation required for deep learning were
individually and jointly constructed in debate aimed at
producing community knowledge.

framing perspectives that participants bring to bear on
collaborative knowledge construction. Experiential
learning is generally described via a process model
that cycles around a sequence of stages that allow
individuals to make relationships between how they
perform a task and the consequences of that action –
what we call learning-by-doing (Dewey, 1938). The
most common model operationalization of this concept
is the theoretical cycle of experiential learning
developed by Kolb (1984), shown in Figure 1.

Figure 1. A Representation of Kolb’s Learning
Cycle (adapted from Kolb, 1984)

Deep Structures in Learning: Communicating
Experiential Learning

For experiential learning to take place, individuals
must experience a situation, reflect on the experience
to understand what happened, develop an abstract
conceptualization of how the experience worked
(adapting their existing mental model of reality to refine
and generalize their understanding of how things
work), and then experiment to test the limits of their
revised mental model (Kolb, 2014). This does not end
there – individuals cycle between concrete
experiences and abstract generalizations, adapting
their models of reality as they are exposed to (or
“sensitized to”) a greater diversity of experience
(Alexander, 1964; Engeström, Engeström, &
Karkkainen, 1995). But the experiential knowledge that
is most relevant to the problems faced by professional
learners is often not the knowledge that is taught in a
classroom. While universities have codified and
rationalized professional knowledge to fit their
definition of rigor in education, practitioners
understand that knowledge relevant to professional
practice is situated in context, emergent, and messy –
this type of knowledge cannot be codified or
formalized (Schön, 1987a). Instead, we need a “new
epistemology” that relates knowledge to the context of
practice (Schön, 1987a) and situates it within its social
and cultural setting (Lave & Wenger, 1991).

The concept of “deep learning” derives from a study by
Marton and Säljö (1976) in which students were asked
to study an academic paper for a test. They observed
that some students engaged in superficial learning,
breaking the text down into information snippets to be
memorized, while others engaged in deep learning,
searching for a structure of interpretation within the
text to which they could relate the text’s underlying
concerns, its implications, and its significance to the
course. Subsequent studies noted that students who
employ a deep learning approach understand more of
the subject matter, are able to abstract and apply its
principles to other contexts, and are able to remember
key elements more effectively than those employing a
superficial approach (Entwistle, 2009; Scardamalia &
Bereiter, 2006). The key distinction appears to be that
learners who employ a superficial approach treat the
subject matter as disconnected pieces of information,
whereas those who employ a deep learning approach
view the subject matter as possessing a deep
structure in which the task is to relate new ideas and
concepts to previous knowledge and experience, look
for patterns and underlying principles that allow for
integrating knowledge into abstract conceptual
systems, and then use the resulting framework-foraction to evaluate new situations (Kolb, 2014; Sawyer,
2014; Scardamalia & Bereiter, 2014; Schön, 1987a).

Vicarious learning is defined as knowledge acquisition
where learners do not interact with the source of
knowledge at first hand, but at one level removed –
hence the term vicarious (Gholson & Craig, 2006;
Sutton, 2001). Vicarious learning involves social
learning through imitation (Bandura, 1986), which is

Deep learning is closely associated with experiential
learning, a.k.a. learning-by-doing. We can trace when
this is happening by analyzing the content of the
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application domains and industry sectors. Observation
of peer discussions permits the type of reflective
“conversation with the situation” that leads to deep
learning (Boud & Walker, 1991; Schön, 1987a). If we
fail to take advantage of this opportunity, we are losing
a tremendously rich set of learning resources. Our first
research question is therefore defined as follows:

particularly relevant to experiential learning. However,
in online learning, “imitation” takes the form of
reflection on action where the source of observations
is provided by observing peer discussions (Dineen,
Mayes, & Lee, 1999). Learners can appear to be
passive but may be actively constructing knowledge,
and the majority of educational researchers now
recognize that there are forms of valid participation
other than public contributions that engage students in
learning, which are often identified as passive learning
or lurking behavior (Chen & Chang, 2013). While
computer-mediated communication may make it
easier to cooperate at a distance, it also makes it
easier to benefit from the contributions of others while
not contributing oneself (Kollock & Smith, 1996).

Research Question 1 (RQ1): How can we identify
and encourage vicarious learning in an online,
professional graduate course?
As vicarious learning clearly involves the observation
of peer interactions, it may be artificial to separate the
two constructs. However, we see vicarious learning as
an individual process that follows observation of the
more social, interactive process of peer learning – a
reflective “conversation with the situation” (Schön,
1987a).

There are relatively few empirical studies of vicarious
learning, probably because it is so hard to detect
(Chen & Chang, 2013). Much of what happens in
students’ heads does so behind the scenes, leaving
very scarce “vapor trails” in the online trace data that
we have access to. If we do not require learners to
post explicit discussions of “what I learned this week,”
then methodological barriers emerge to tracing the
“uptake” that reflects vicarious learning (Suthers,
Dwyer, & Medina, 2010). The majority of studies focus
on identifying interaction processes, assuming that
these alone are sufficient for learning. But for vicarious
learning to take place, the context and structure of
problem-situations must be communicated through
rich descriptions such as examples communicated
verbally in the course of discussions with others
(Dineen et al., 1999). Observed discussions must
provide an explicit framework for action (what aspects
of the action or dimensions of a problem-situation
contributed to success) in order for students to make
sense of examples and to transfer what they have
learned across contexts. So effective vicarious
learning requires a variety of framing perspectives to
be presented, analyzed, and debated in interactive
discussions so that students can understand what
works in various contexts (Gholson & Craig, 2006).

Socially Situated Learning
Exposure to the framing perspectives deriving from
experience in a variety of domains and activity
contexts is essential to developing polycontextual
expertise (Engeström et al., 1995). If we wish to
simulate experiential learning in an online
environment, there are two mechanisms that come
into play: vicarious learning and peer learning; these
call upon two distinct theories of learning: individual vs.
socially situated. Situated learning requires a socially
situated apprenticeship through which individual
learners absorb both professional practices and the
system of sociocultural values and meanings that
allow people to relate these to the context of work
(Lave & Wenger, 1991). Vicarious learning does not
take place in a social vacuum. It involves socially
situated knowledge-construction: a process by which
learners cycle round the individual process of learning
while simultaneously exploring how the situation is
interpreted, structured, and evaluated through the
mirror of others with whom they interact (Bereiter &
Scardamalia, 2016; Miyake & Kirschner, 2014). The
ability to identify structures of interpretation in realworld phenomena and situations is critical for deep
learning. We would all be paralyzed by analysis in a
crisis if we could not call upon a repertoire of frames –
internal recipes for success – that worked in similar
situations. Situated learning relates aspects of the
situation (such as the complexity of an IT system or
the variety of expertise required for a software project)
to structures of interpretation in ways that allow the
learner to build a repertoire of framing perspectives
and the ability to judge which frame to apply in what
circumstances. To understand the processes of
socially situated learning, we call upon a model based
upon the social construction of reality (Berger &
Luckmann,
1966),
shown
in
Figure
2.

Vicarious learners benefit from the experiences of their
peers, internalizing the stories, analogies, and
examples provided in discussions even when they do
not interact directly with these peers (Cox, McKendree,
Tobin, Lee, & Mayes, 1999; McKendree, Stenning,
Mayes, Lee, & Cox, 1998). In graduate online courses,
observations of peer discussions can expose students
to the wide variety of contextual frames needed for
pattern sensitization. The ongoing debate allows them
to explore structural relationships between the
elements or dimensions of problem-situations by
reference to real life situational exemplars. No matter
how experienced the instructor, one person’s
experience is no substitute for that of 20-25
professional students who work in a variety of IT
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INDIVIDUAL REALITY
(internal understanding of
how the world works)

INTERNALIZATION
(sensemaking and
absorption of facts)

EXTERNALIZATION
(articulation,
theorizing)

SOCIETAL REALITY
(objectified “facts”,
reified into accepted
knowledge)

COMMUNITY REALITY
(local theories of action,
generated through
shared practice and
debate)
OBJECTIVATION
(acceptance of theories
as fact, across
communities of practice)

Figure 2. Cyclical Learning Processes Involved in the Social Construction of Reality
(adapted from Berger and Luckmann, 1966)
cooperative learning involves students taking
responsibility for specific tasks and then interacting to
co-construct knowledge. Collaborative learning
involves a wider sharing and co-construction process,
where students jointly engage in critical deconstruction
and expansion of contextual frames (Boud, 2014;
Engeström,
2009).
Collaborative
knowledgeconstruction leads to deeper forms of learning as
various participants call upon different, experiencebased frames of reference in interactive debate:

This model demonstrates how individual and
interactive knowledge-interpretation (framing) combine
to allow us to understand a situation collectively.
Individuals internalize (absorb and make sense of)
generically accepted facts and reified knowledge
structures to create abstract mental models that
represent an internal view of reality. They then
externalize knowledge by using these abstract models
to theorize about the world, or to articulate explicit
frames of reference that provide structures of
interpretation for interactive debate. Through
interactive debate, people construct a collective,
community reality that represents their shared values
and goals. This is objectified, i.e., shared beyond the
group that created it, to become a generic reality when
it is accepted by other groups. These objectified
theories and “facts” now represent what the
community believes to be true – and are internalized in
turn by individuals cycling around again, who
experience statements about reality now accepted as
fact (Berger & Luckmann, 1966). We see similar
process stages replicated in the literature on
organizational sensemaking (Weick, 1995), relating
this model to the context of action that we seek to
introduce into education (Schön, 1987a).

When technical systems have more variety than a
single individual can comprehend, one of the few
ways humans can match this variety is by
networks and teams of divergent individuals. ... If
people look for different things, when their
observations are pooled, they collectively see
more than any one of them alone would see.
(Weick, 1987, pp. 115-6)
Peer debate and argumentation processes permit
discussion participants to suggest and present
evidence for alternative frames that complicate the
existing frame, avoiding reductionist tendencies in
problem analysis (Boland et al., 1994). Providing
multiple
perspectives
broadens
learners’
understanding to provide a sufficiently wide repertoire
of contextual frames to complicate decision-makers’
understanding and so produce more comprehensive
and appropriate solutions to real-world problems
(Ashmos et al., 2002; Bartunek, Gordon, &
Weathersby, 1983). The goal of community learning is

Peer learning involves “a reciprocal process of
exploring each other's reasoning and viewpoints in
order to construct a shared understanding of the task”
(Goos, Galbraith, & Renshaw, 2002, p. 196). Peer
learning can be cooperative or collaborative:
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practice in a specialist context (technical systems
development) combined with the need to acquire the
interpersonal skills and sociocultural knowledge that
appear to be problematic in environments that do not
incorporate situated learning (Lave & Wenger, 1991).
It included a majority of students with experience
working on IS development projects, so students
possessed a relatively high degree of professional
experience that they could share. The main stream of
course instruction was provided by lectures, instructor
podcasts, and worked examples, which guided
students through an incremental series of learning-bydoing assignments. These assignments were used to
evaluate students’ ability to apply skills and knowledge
about project planning to a case study situation. The
discussions analyzed in this paper constituted a
secondary stream of learning to supplement these
practical skills with situational and professional
community knowledge about how to manage software
development projects. In each week, a different
problem-situation was presented by the instructor,
accompanied by a set of (three to four) related
questions to start the discussion. Students were asked
to start with the questions set or to pose their own as
these occurred to them. Discussions focused on
problems that are relevant to students’ professional
interests, identifying questions that raised salient
aspects of the problem-situation for students to
consider. An example of a discussion topic is provided
in Appendix A.

to produce a joint understanding that is greater than
the sum of its individual parts. This requires that
learners construct a shared sense of identity through
the processes of exploring the differentiation between
individual frames and the ways in which
“complexification” can make community knowledge
more representative of professional reality.
Online studies of educational blogs and WIKIs have
recognized the role of “influencers,” who direct the coconstruction of community knowledge (Cranefield,
Yoong, & Huff, 2015). In online learning environments,
we can discern the influence of “thought-leaders” who
manage meaning for and provide task leadership in
the community of inquiry. This behavior encourages
collaborative (as distinct from cooperative) knowledge
co-construction, ensuring a wide variety of framing
perspectives. Thought-leaders are identified and
valued by peer learners as they fulfill two roles
(Waters, 2012):
1. Thought-leaders tend to be more reflective and
can therefore provide rich situational exemplars for
other students (the contextualization behaviors
discussed above).
2. Thought-leaders facilitate and mediate discussion
more effectively than other students, questioning
or challenging the prevailing collective frame (the
problematization behaviors discussed above).
Weick argues that a “requisite variety” of framing
perspectives needs to be available to group
participants for effective organizational problem
solving (Weick, 1987). We can therefore conclude that
online learning should provide exposure to a wide
variety of situational frames and that effective
scaffolding of a course for deep learning requires
collaborative peer learning, incentivized by rewards for
behaviors that contribute to collaboration and the coconstruction of knowledge, rather than simply
rewarding individual learning outcomes (Scardamalia,
2002). Our second research question therefore
becomes:

Scaffolding the Course to Encourage
Collaboration
Scaffolding the course to encourage collaboration
meant designing the interaction processes and reward
systems and providing formative feedback in ways that
would incentivize or motivate students to engage with
collaborative
knowledge
exchange
and
coconstruction. Scardamalia (2002) provides a set of
socio-cognitive and technological determinants of
knowledge building in collaborative learning, based on
three factors: (i) real ideas, authentic problems; (ii)
community knowledge, collective responsibility; (iii)
embedded and transformative assessment. This
framework has proven transformative in scaffolding
interactive courses where collaboration is expected.
Appendix A summarizes the ways in which this was
implemented. Appendix B provides the rubric for
grading, which was used to refine the reward system
in ways that would incentivize engagement in debate
with other learners (in the co-construction of
knowledge) and the complexification of ideas
discussed above.

Research Question 2 (RQ2): How can we identify
and encourage the co-construction of knowledge
in a community of peer learners?

Research Method and Site
The Graduate Project Management Course
This paper presents an exploratory study of elements
that enable effective peer learning to produce
transferable skills and knowledge that develop
students’ professional capabilities. We present our
analysis of (guided) discussions between 27 students
engaged in an online information systems project
management course. This course was selected for our
analysis as it provides a good example of professional
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In weeks 1 and 2 of the 10-week course, students
were unsure of how to post narrative exemplars
(examples, analogies, and war stories) and did not
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review, we performed our third round of analysis,
involving theoretical sampling. This compared
categories of framing behaviors and patterns in
community debate across weeks of discussion.
Starting in week 3 (when we could assume that
students were settling into stable patterns of
interaction (see the guiding principles for scaffolding
below), we developed our current set of metacategories and our substantive model of how these
are related after analyzing 2-3 weeks of data (course
weeks 3-5). Following van Gorp (2007), we used our
software analysis package to produce a matrix of
knowledge-construction behaviors mapped against
changes to the structure of interpretation (the content
aspect of the frame). We then returned to analyze
weeks 1-2 and analyzed weeks 8-10, completing the
constant comparison process across all weeks to
ensure theoretical saturation (Guest, Bunce, &
Johnson, 2006). At this point, we returned to the
literature to place the observed behaviors in context.

understand what type of interaction constituted
“discussion.” With the exception of a few particularly
analytical thinkers, students posted lot of “I like that
idea” posts, without really considering what it was
about the idea that made it attractive or useful.
Formative feedback was therefore designed to provide
positive, constructive comments that explained what
elements were missing and suggested ways of
supplementing ideas with examples and stories.
Examples are provided in Appendix C.
In weeks 3 onwards, most students had understood
the need to engage in the suggestion, analysis, or
deconstruction of narratives. Feedback therefore
tended to focus on encouraging students who posted
really complex narratives, encouraging students who
did not engage with the debate to do so, and providing
the occasional personal insight on problems and their
solutions. Examples are provided in Appendix C.
Data Collection and Analysis

Finally, we employed social network analysis to
provide visualizations of peer interactions, so that we
could understand the role of student thought-leaders in
knowledge-co-construction. Two separate analyses
were produced, using Gephi to provide visualizations
of community interactions (Bastian, Heymann, &
Jacomy, 2009):

To understand individual vs. collective knowledgebuilding behaviors of students, we employed a
grounded theory analysis of student discussion post
behaviors (Glaser & Strauss, 1967). We performed
three rounds of coding: 1) each data set was coded by
the first author in consultation with the second author
to discuss and explore categories, 2) samples were
independently coded by the second author for
validation, and 3) more discussion of coding rationale
and refinement of categories between the authors
produced a final round of coding refinements. We
employed a rich memoing process to collect and
discuss both processual and analytic insights.
Comparing the rationale for differences in coding
across researchers is more effective in developing a
set of theoretical categories for grounded theory than
the form of co-coder comparison used in studies that
adopt a pre-defined coding scheme (Gasson &
Waters, 2013).
We focused our open coding on discussing why
categories that captured participants’ dialogic
argumentation, as they synthesized, developed, or
disagreed with the ideas of others, failed to represent
community-oriented knowledge-building behaviors.
This allowed us to develop a set of open codes to
categorize the level of analysis that we sought much
more effectively than the typical method of refining
open codes over multiple cycles of coding. The core
category of knowledge framing – how individual
students employed a structure of interpretation to
communicate, critique, or problematize the elements of
a problem-situation in discussion – emerged really
quickly as a result of this process. The selective codes
that emerged around this core category provided a
relatively cohesive conceptualization of observed
knowledge-construction behaviors. Following this
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Message read data were scraped from the
Blackboard activity log and analyzed directionally.
We analyzed the in-degree centrality of a post’s
author to provide an indication of the most
frequently read authors – and how the network
accessed these posts (who read whom) over the
ten weeks of the course. This allowed us to
understand which students’ perspectives were
most influential (inferred from which were most
frequently read) and how students were influenced
(the clusters of students who read a specific
thought-leader’s posts).



Posted message data were scraped from the
discussion boards and coded interpretively so that
we could analyze who was interacting with whom.
Again, we produced a directional social network
analysis of direct interactions between students
posting messages to the discussion board.
However, for this analysis we employed the
measure of betweenness centrality to understand
how individuals mediated between other students,
to determine who was most central to the flow of
discussion in collaborative knowledge-building.

Pulling together the two analyses allowed us to
understand which community participants influenced
others and which participants directly interacted with
and mediated collaborative discussions (Cross &
Parker, 2004). We identified participants in the course
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framing at the top of the table and those forms that
required more abstract thought towards the bottom.

community who wielded most influence by tracing
those participants whose posts are most frequently
read, using the in-degree centrality measure in social
network analysis (as influence can be inferred to be
directional, one would use a directional analysis
measure, e.g., in-degree, rather than the nondirectional degree centrality measure). We also
identified those participants who mediated between
others by assessing their betweenness-centrality
measure in direct communications between
participants. This involves coding messages to identify
the sender and receiver, noting that not all messages
are directed at another student and should therefore
be excluded from the analysis (Cross & Parker, 2004).
Finally, we analyzed the social network to detect the
influence of cliques and favorites, indicated by
disproportionate directed edges between a small
number of students. While we would expect students
to engage with discussions that interest them, as part
of a community of learners, we would not expect them
always to engage only with those that think like them.

The first four forms of framing all required abstraction.
Experiential framing occurs when a student proposes
a frame of reference based on his or her experience of
similar situations. A slightly more complex framing
behavior is demonstrated when students tell a story,
which is used to structure or justify their framing
perspective. An equivalent abstraction is required
when the student has no experience and must find a
reading or web article that represents the situation (in
formative feedback, the small number of students who
attempted this were rapidly disabused of the notion
that they could present a list of factors from a reading
without explaining how these applied to the problemsituation under discussion). Similarly, to confirm or
reiterate a frame, the student needed to explain how it
applied, for example (from a student post):
You’ve pointed out the same points that I’ve made
in my posting; the guide is a time-tested resource
that provides standards, practices, and procedures
that have been proven to aid in successful
completions of projects. The guide enables project
managers to compare their current processes with
processes from the guide that have been proven
to work. It’s impossible to know every little detail of
a project as not all projects are exactly the same.
Therefore, project managers can use the guide as
a resource to compare information and see what
may or may not work for their needs. Specifically,
project managers can review the guide for
effectively planning the scope and processes
which will aid in the project’s ability to complete
phases successfully and on or before the
deadline. As you stated, your project managers
followed these established principles which
resulted in clearly defined objectives and planning
procedures. It’s nearly impossible to foresee all
issues and plan processes to account for these
but the guide can help to mitigate these
shortcomings.

Findings
Evidence for Individual Deep Learning
The instructor’s first post in each week provided
students with a set of issues relevant to that week’s
problem-situation (for example, how much we can rely
on the PMI’s Project Management Body of Knowledge
to define “best practice” in project management).
Three related questions or issues to be considered
would relate that week’s topic to course materials and
readings. Students would answer one to all three of
these in their initial framing attempt, exploring
questions through the lens of personal experience and
interpreting them in light of readings and materials
from the course or of found web-resources.
Our selective coding identified socio-cognitive
behaviors that indicated how learners framed topics or
issue-related knowledge in discussion posts. This
resulted in a set of framing categories based on
knowledge-building. As we engaged in comparison of
student interaction behaviors across weekly samples,
sub-categories emerged that were related to how
students framed the topic, or problematized the frames
employed by others. These categories of framing
behavior, summarized in Table 1, allowed us to
explore both individual attempts to understand issues
related to each week’s topic and how individuals
interacted with other community members to achieve a
collaborative process of understanding. The “in vivo”
examples shown in Table 1 illustrate a typical example
of such a post in the students’ own words.

The second four forms of framing required more
advanced thinking, where students needed to relate a
previously suggested frame back to concrete
evidence. Students needed to identify specific
dimensions or assumptions of the structure of
interpretation that had been applied to a problemsituation in questioning the frame, frame elaboration,
critique by example, or identifying conceptual gaps.
For example, in the following post, one student is
exploring the structure of interpretation implied in
another student’s framing of the situation as “the
importance of a common language,” relating this to
dimensions such as (i) how common is the problem
across a range of users, or (ii) how difficult is it to

The framing behaviors are sorted in order of relative
complexity, with the most straightforward forms of
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Table 1. Forms of Framing Behavior Observed in Individual Posts
Framing
Category
Experiential
Framing

Framing via Story

Description

Example from Student Discussions

Proposed an explicit structure of meaning based
on the originator’s experience. Provides the initial
lens in thread through which to understand a
concept, process, or problem, with dimensions
that structure the frame.
Proposes (often implicitly) frame, by describing
how things work in a specific context or situation
– often from first-hand experience (which makes
the frame authentic).

Ensuring that all stakeholders fully understand the requirements
and outcomes is essential . . . However, when working with diverse
groups of stakeholders the challenge becomes the requirements
needed by each group can differ substantially from another group.

Framing from
Reference

Suggests structures of meaning relevant to
situation, derived from course readings or webbased resources

Frame
Confirm/Reiterate

Frame confirmation/reiteration repeats aspects of
the frame already in play, often by reiterating or
paraphrasing what has already been said. May
use an analogy or story to illustrate how the
frame-structure applies across contexts.
Questions some or all aspects of the frame, to
explore the underlying assumptions of the frame
that need to be understood in more detail, often
suggesting structural framing elements that are
subsequently problematized, or challenged and
replaced in subsequent responses.

Questioning the
Frame

Frame
Elaboration

Frame elaboration builds on the existing frame,
often through stories or analogies to add a new
element or dimension to the existing frame. While
it revises the existing frame, it keeps a significant
portion of the existing frame intact.

Critique Frame by
Example

Explores relevance of an alternate framestructure or assumptional framework by
discussing how a specific situation or context is
structured. May not identify explicit replacement
structure – just that it “seems” a poor fit.

Identify
Conceptual Gaps

Suggests specific elements or dimensions
missing from the proposed frame. This type of
framing was often used in response to what were
perceived as inadequate frames from the less
experienced students. Most included tactful
encouragement that issues were important
before critiquing the frame.

The DATA BASE for Advances in Information Systems

55

I've never worked as a game developer, but I've heard that "death
marches" (working 80+ hours a week, for more than 2 months)
leading up to game releases are standard. Worse, it's common
practice to lay off nearly the whole project team after a game is
completed, since it takes far fewer people to fix bugs. This seems
to indicate low morale. But if games are released on time, on
budget, and to spec (and sell millions of copies), should the project
be considered a success?
I recently learned about the Japanese concept of “Shuhari”, a
philosophy of learning and mastery with roots in martial arts. …
Shuhari posits that achieving mastery requires a deep knowledge
of the fundamentals, then the ability to innovate and challenge the
fundamentals, and finally the wisdom to creatively apply
experience to novel situations [web-reference]. Below, I propose
some qualities of an effective project manager through the lens of
Shuhari …
You are correct when you say a use-case will guide us in deciding
what function point needed. It is also simple enough to minimize
the overhead of the measurement process as well as providing a
consistent measure among various projects and organizations.
I'd like to know how much money is saved or not overpaid with the
introduction of this application. If the provider is large enough, the
savings should justify the resources needed to complete this
project in a timely fashion. In my experience, we don't do a very
good job at identifying the "opportunity" for savings before a project
is initiated. If we identified a project's "opportunity" value, then we
could prioritize projects and assign resources to the highest
priorities.
I wanted to take your point further regarding the last bullet point in
Q1 where you mention stakeholder’s role, and commitment to the
overall impact on the project. In many cases the culture of the
organization and commitment to the project from the top can
influence the relationship between business management and
project management.
We recently upgraded our entire website using our internal IT
resources. The project depended heavily on the iterative / agile
approach and went through a series of phases before the
completion. However, our dedicated PM department scratched
several features along the way because of cost and the milestones
agreed upon in the planning stage.
I would be cautious in saying that the best practices can be applied
in most situations. They are used for standard delivery notions, and
in the case of PM, can be used for foundational work. The
intriguing part of PM is that every project is different. The
foundation work should remain relatively similar, but carrying out
the project will be different for each project.
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Table 1. Forms of Framing Behavior Observed in Individual Posts
Framing
Category
Explicit
Problematizing

Description

Example from Student Discussions

Problematizing the frame identifies key structural
elements of the prevailing frame that don’t fit with
a context or situation, by exposing its underlying
assumptions and suggesting alternatives. A
metaphor or analogy may be suggested, to
demonstrate frame inadequacy.

Accept
Problematization

Learner accepts limitations of frame and reframes
their own perspective in response

Reject
Problematization

Learner rejects limitations of prevailing frame and
explains why/how frame still applies

BreakdownReframing

Posted when a learner experiences a cognitive
breakdown, to explain how prevailing frame
breaks down and what needs to replace it.

Frame Synthesis

Learner pulls together the discussion for others,
suggesting an explicit structural framework that
results from cumulative debate

I would respectively disagree with you regarding the idea that the
definition of success is [project] completed. Based on the
information you've given, it takes much more than just being
complete to be successful. You not only need to be completed, but
also be within budget (within an acceptable margin), on time (or
within an acceptable margin) and have all of the required features.
There's a lot more than just being complete.
Thank you for the feedback. I think you are probably right. I did
leave out budget, time and requirements, which are all equally
important in the successful completion of a project.
An analysis of priorities and dependencies sounds like a good idea.
But when stakeholders have conflicting priorities, it seems that
iterations should be planned and implemented such as the
inception stage in a rational unified process, where iterations are
carried out to narrow down the requirements and the potential
conflicting ideas on the core functional business' needs.
It sounds like the problems facing your project couldn't have been
solved by picking a different project management methodology.…
It sounds like the executives who initiated the project didn't
communicate expectations to any of the other groups involved in
implementing the project. This meant that, naturally, they didn't
commit the resources necessary to complete the project on time
because they didn't see how the project would benefit them.
That seems like a good way to put it. The standards, or the core
elements make up a list of must-do. "Best practices" offer guidance
on ways of delivering the core elements. This way, a PM can look
at the core elements and think about whether all the core elements
are needed for a project, then look at a list of "best practices" and
think about which suits the project more.
for me to locate the user and watch them perform
the function. I immediately understand the problem
and can describe the problem in language I can
use to inform systems analysts, if necessary, etc.
Do you have the same experience with your end
users?

visualize the problem. Then they ask the originator of
the frame for his or her opinion of these dimensions:
Thanks for highlighting the importance of a
common language. How often do you work with
end users and what you think is their problem is
not what they think is their problem? Even though
we both speak English, we don't often understand
each other. When an end user contacts me and
says "Every time I do [fill in the blank] the system
doesn't do [fill in the blank]". If the issue is
frequently encountered by other end users, I can
solve the problem immediately. If the issue is
unique or I think it's unique because I don't
understand the question, I ask, "Are you at your
computer now?". One of my best practices is
"seeing what you see". I can't trouble shoot
something if I don't actually see the end user
performing the action in question. I can ask the
end user what exactly they are doing and what
exactly they get as a result. But, that is assuming
the end user and I are speaking the same
language. We usually aren't. And, we waste too
much time defining the problem, when it's faster
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The third four forms of framing involve some form of
problematization, where previously implicit structures
of interpretation or assumptional frameworks are
exposed to explicit analysis or debate, for example:
I think it's important to take into account whether
tasks are synchronous or asynchronous and if
there is slip attached to them. In the case of
making tea, the process is very linear and one
task needs to occur after another more or less in
the same order to end up with the product one
desires. For some projects, this may not always be
the case. For example, if we were remodeling a
room from scratch, all the tasks associated with
the scope were dependencies, but some of them
we could do out of order if other things were
blocking. An example of this is the installation of
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fixtures in our room. If flooring installation was
blocked, we may decide to proceed with wall
covering and fixture installation so that the flooring
subcontractor could resume work once they
receive material. If they were blocking, they would
affect downstream dependencies, in turn
impacting the critical path if we did not have
reserve before our due date. For instance, if the
sheetrock could not go up because of a pending
inspection and we didn't have the flooring, we
would very likely be impacting the critical path.

• The client must fully participate with the project
team and be willing to learn how to be a client in
an agile world.
• The development team must be willing to learn
about the client's business and how to
communicate in their language.
• The project manager must prepare both the
client and development teams to work together
in an open and collaborative environment.
Your experiences show what can happen when
one party is ignored.

Framing breakdowns tended to be the most advanced
form of problematization, exposing inappropriate
assumptions or frameworks and explaining how/why
these were inappropriate. The following example
demonstrates this type of framing, followed by a frame:

After coding all weeks’ data, we employed data
visualizations to explore possible relationships
between categories (Lempert, 2007). Table 2 provides
a “heat map” that shows the frequency of specific
framing behaviors across students. Deeper shades
indicate higher frequencies: the darker the color, the
more often this type of framing was employed by an
individual student. It can be seen that, with one
notable exception, there are fewer instances of the
more advanced framing perspectives.

I noticed an assumption that I've seen in several
posts and wanted to comment on it. You cite a
quote that "Software must become quantitatively
predictable to be regarded as a science." … I
wonder, though, given the complexity of systems
that we are developing today, whether it is
possible to fully understand project scope as you
suggest. When we talk about performing Function
Point Analysis, we make a critical assumption: that
we understand both the solution and the problem.
Certainly, this type of rigor will help us eliminate
predictable waste, but there are times when
everyone agrees on a feature that ends up going
horribly wrong. Consider the infamous Office
Assistant feature, better known as "Clippy". .. I
would argue that, had Microsoft taken the time to
iterate through prototypes, they would have
understood the problem much more clearly. …
After talking with more experienced colleagues at
work, they have said that even fairly complex
system components can be implemented with high
confidence after 3-4 iterations on the design. FPA
is probably useful once we are absolutely certain
we understand the problem and the solution, but I
worry that tools and processes tempt people to
focus on the mechanics of solving a problem and
not the problem itself.

The exception is explicit problematization. We were
encouraged to see that engaging in explicit debate (as
distinct from an individual contribution to a “discussion
board”) appeared to stimulate students to explicitly
reflect on what was useful, or unhelpful about a
framing perspective, exposing assumptions in the
process. For example:
I think the temptation is to assume that the only
information worth conveying can be shown in
chart or graph form, which is certainly not the
case. The PM has to keep a pulse on the morale
of the team, the business climate, customer
sentiment, and other factors that are difficult to
capture graphically. The real goal is to have not
just any metrics, but the right metrics that will
ensure project success.
Evidence of Vicarious Learning from Peers
Lurking Behavior and Thought-Leader Influence
on Lurkers
The first indicator that we examined was to see if there
was evidence of “lurker” learning behavior, indicated
by the log of messages read by individual students in
3
each week. In end-of-course comments, students
explicitly noted the high volume of messages that
needed to be read each week. So we expected to see
a strategic plan of reading, with students selectively
reading posts from students they considered to be
most knowledgeable. What we saw was a pattern of
reads that showed some students appearing to
command more influence than others, but not to the
extent that these students dominated others’
perceptions. Below, Table 3 gives the average number
of messages read by each student per week,

The last form of framing employs a big picture
perspective, attempting to reconcile diverse elements
of various structures of interpretation and synthesize
the framing perspectives suggested by others:
It would seem basic that a project manager would
check with the IT developers first. The project
manager is a mediator and facilitates
collaboration. Wysocki (2014) tells us that a
solution can only be discovered if the client and
development team meaningfully collaborate in an
open and honest environment. Each party plays a
role:

The DATA BASE for Advances in Information Systems

57

Volume 49, Number 4, November 2018

Table 2. Frequency of Framing Behaviors, by Participant
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 S22 S23 S24 S25 S26 S27 Tot

Experiential
Framing

8

6

3

3

6

8

9

5

8

4

10

9

5

6

3

4

8

4

7

5

4

5

9

1

6

5

1 152

Framing via Story 4

2

4

5

2

0

4

0

7

6

0

0

5

1

4

4

0

2

0

9

0

4

0

1

1

2

0 67

1

1

0

2

2

0

4

1

2

5

0

0

1

0

3

2

0

3

0

0

2

3

1

0

0

1

0 35

6

4

1

12

7

4

6

2

3

18

2

9

5

0

4

8

0

4

14

4

2

5

7

0

6

6

0 139

5

0

2

1

0

1

12

0

3

5

1

3

0

2

2

1

1

1

5

0

2

3

11

0

4

2

0 67

4

3

2

4

2

5

5

1

6

11

3

0

3

0

3

3

0

4

4

2

1

3

4

0

4

0

0 77

5

1

2

5

1

3

5

1

4

4

2

6

4

2

4

5

0

2

2

2

3

5

3

2

2

0

1 76

1

2

0

7

1

1

2

0

2

2

0

2

2

0

1

2

0

0

6

1

0

1

1

1

1

2

0 38

4

4

2

5

2

4

3

1

7

9

2

1

8

0

5

5

0

2

10

6

2

2

13

0

5

2

0 104

4

1

1

1

1

0

4

0

2

8

0

1

3

0

1

5

0

2

1

2

1

0

5

0

3

0

1 47

1

0

0

0

0

1

0

0

0

0

0

0

2

0

1

0

0

0

0

1

1

0

0

1

0

0

0

1

2

1

2

2

3

5

0

3

4

0

1

2

0

4

2

0

3

1

2

0

0

0

0

2

0

0 40

3

2

0

0

1

0

5

0

1

0

3

0

2

1

2

2

0

1

0

0

4

2

0

1

3

1

1 34

Framing from
Reference
Frame Confirm/
Reiterate
Questioning the
Frame
Frame
Elaboration
Critique by
Example
Identify
Conceptual Gaps
Explicit
Problematization
Accept
Problematization
Reject
Problematization
BreakdownReframing
Frame Synthesis

8

Participation
47 28 18 47 27 30 64 11 48 76 23 32 42 12 37 43 9 28 50 34 22 33 54 7 37 21 4 884
Totals
Key: Top four types of framing indicate abstraction; second four relate abstractions back to concrete concepts; third four explore abstractions in advanced
learning cycle; last level of framing synthesizes others’ abstract frames to objectify new structures of meaning.
Shading indicates no. of standard deviations from mean of framing frequency in each category, with darkest shading = +2 std devs from mean; lightest
shading is -2 std devs from mean (zeros are blanked out, as zero indicates none in category).

averaged over the course (in the last column, titled
“Posts Read/Week”).

time, it does archive read and “hit” data for its
discussion boards. This provided individual read
access trace data, from which we produced a
directional social network analysis (produced using
Gephi) of who is reading whose posts. The resulting
network, over the ten weeks of the course, is shown in
Figure 3. Nodes in the social network graph are sized
in proportion to the popularity of posts (the in-degree
centrality of the post’s author). So the larger the disk
representing each student, the more people read their
posts. The darker the shading, the more actively that
student read the posts of others (indicated by the outdegree centrality of the individual in the social network
analysis). Edges are sized proportionately to the
strength of connection between two students – the
more frequently one student read another’s posts, the
thicker the connecting line between them.

However, we were encouraged to see that even
students who did not engage in the discussions
(posting only superficial posts or not participating in
any week) were reading widely behind the scenes. If
we exclude the two students who dropped the course,
only three out of 25 students read under 20
posts/week. We can conclude that students obviously
valued the discussions, even when they did not
actively participate in them.
Identification of Peer Thought-Leaders by Other
Learners
We defined a “thought-leader” as someone whose
ideas would be sought out by others. In the social
network analysis of message read data, we would
expect thought-leaders to have a high in-degree
centrality. Although Blackboard provides few tools for
analyzing interactions or student access data in real
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It can be seen that there was a core group of students
whose posts were read most by other students: S4,
S10, S19, S22, S1, and S23. These seemed to also
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Figure 3. Social Network Analysis of Who Read Whose Posts
wide debate. The behavior that most delineated
thought-leaders (the most influential students in the
social network) was that they engaged more with the
community, exploring the discussion topics and
reading (on average) two to three times the number of
discussion posts than were read by less engaged
community members. Thought-leaders appeared to
combine social skills with a genuine enthusiasm for
learning. Not all of these students had extensive
software
development
or
software
project
management experience, but all of them wanted to be
able to do this!

be the most (inter)active community members. Habits
like posting early in the week and framing the week’s
topic differently than other students tended to ensure a
wider readership. Students were pretty strategic in
their posting habits, especially these “thought-leaders.”
What is noticeable in the analysis (shown in Table 3) is
the rapidly declining betweenness-centrality score,
indicating that while the “core” students’ posts were
read really widely, others were read by a much more
constrained group of students. This pattern provides
strong support for our proposition that a core set of
thought-leaders were identified by students early in the
course, whose posts were read and provided the basis
for framing much more than those of other students.
We employed a “shading” visualization technique in
Table 3, which allowed us to identify students whose
read-popularity was one or two standard deviations
from the mean. This indicated that students whose
posts were read the most spent more time reading
(and reflecting on) the posts of others than average
(see the last column of Table 3).

Explicit Student Interaction with Thought-Leaders
Figure 4 shows a directional social network analysis
(produced using Gephi) of direct interactions between
students posting messages to the discussion board.
The node size indicates a student’s degree centrality
(connectedness to other community members). The
colors indicate the degree of betweenness centrality:
the darker the node, the more that student mediated
between clusters of other students; the lighter the
node, the more that student just interacted with a few
other contacts. The core group of student thoughtleaders, most of whom were identified from in-degree
centrality in the network of who read whose posts
(above) – S7, S4, S19, S13, S9, and S10 – are all
central to the flow of discussion in collaborative
knowledge-building.

Most students engaged frequently, prompted by the
grading rubric (see Appendix B), although not so many
engaged really widely, as shown by the rapidly
diminishing betweenness-centrality and posts read per
week ratings in Table 3. Almost all of the core group of
students worked really hard at engaging less
experienced, or students with lower levels of socialskills, making the discussion much more inclusive than
it might have otherwise been and setting the tone for a
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Table 3. Social Network Measures for Message Reads (Idea Seeking) Behavior
ID
S4
S10
S19
S22
S1
S23
S13
S7
S20
S2
S12
S9
S15
S25
S5
S18
S8
S16
S6
S3
S26
S21
S11
S24
S14
S17
S27

In-degree
centrality
26
26
26
26
26
26
25
25
25
25
25
24
24
24
24
24
23
23
23
22
22
20
20
20
19
15
13

Out-degree Degreecentrality centrality
26
26
26
26
23
17
26
26
25
23
19
26
26
23
22
21
23
21
15
26
24
26
25
17
23
23
17

52
52
52
52
49
43
51
51
50
48
44
50
50
47
46
45
46
44
38
48
46
46
45
37
42
38
30

Closeness
centrality
1
1
1
1
0.9
0.74
1
1
0.96
0.9
0.79
1
1
0.9
0.87
0.84
0.9
0.84
0.7
1
0.93
1
0.96
0.74
0.9
0.9
0.74

Betweenness
centrality
5.7
5.7
5.7
5.7
3.18
1.6
5.14
4.78
3.95
2.97
1.4
4.46
4.08
2.42
2.83
1.85
2
1.95
0.66
4.22
2.99
2.46
2.31
0.53
1.25
0.8
0.39

Posts Read
/week
65.3
88
58.9
41.2
65.3
65.5
57.6
69.4
40.1
34.9
39.5
46
45.6
44.9
34.7
35
17
48.6
34.9
18.4
28.3
26.6
25.5
0
11.5
10
8.6

Figure 4. Social Network Analysis of Who Collaborated with Whom in Knowledge-Building
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Table 4. Social Network Measures for Message Posting (Interactive Discussion) Behavior
ID
S4
S7
S19
S10
S13
S9
S15
S1
S2
S18
S23
S22
S5
S16
S25
S20
S12
S6
S26
S3
S11
S21
S8
S17
S14
S27
S24

In-degree
centrality
20
20
17
16
20
16
13
14
13
12
14
11
10
11
11
9
10
10
13
11
8
9
10
6
6
6
0

Outdegree
centrality
21
18
21
20
14
15
15
14
14
13
11
14
14
13
13
14
13
11
7
9
10
8
5
2
2
0
5

Degreecentrality

Closeness
centrality

41
38
38
36
34
31
28
28
27
25
25
25
24
24
24
23
23
21
20
20
18
17
15
8
8
6
5

0.86
0.78
0.86
0.81
0.68
0.71
0.71
0.68
0.68
0.68
0.64
0.69
0.69
0.68
0.68
0.69
0.68
0.64
0.58
0.61
0.63
0.60
0.56
0.48
0.47
0.00
0.55

The degree of interactivity seen here is encouraging,
validating the role of a reward structure that is
designed to encourage collaborative debate and
complexification of community frames. The social
network shows a remarkably cohesive community,
with almost no one whose views are undervalued.
Table 4 ranks students by in-degree centrality (the
extent to which other students sought them out in
discussions), followed by betweenness-centrality (the
extent to which they interacted with a wide variety of
others). The thought-leaders are noticeably dominant
here: S7, S4, and S19 dominate the betweennesscentrality rankings with S13, S9, and S10 following just
behind. That would indicate that it is an ability to
engage with a wide variety of other learners that
influences perception. There were no distinct cliques,
possibly because of the proactive socialization
engaged in by the majority of students, although some
students are demonstrably more widely interactive
than others.
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Betweenness
centrality
45.53
53.49
34.32
17.78
26.38
27.54
14.91
10.08
8.24
15.88
9.29
8.45
12.74
7.89
7.25
8.49
8.09
6.05
11.29
3.59
5.24
3.37
1.81
0.21
0.10
0.00
0.00

Average
thread
length
3.8
5.2
2.5
5.8
5.6
5.1
4.1
6.8
3.1
3.6
4.4
2.4
3.9
4.2
3.7
2.3
2.8
3.7
3.4
4.5
2.8
6.8
4.1
2.1
2.9
2.3
2.0

Framing Behaviors of Thought-Leaders Vs. Others
It was noticeable that the three most active
discussants were also social mediators; S4, S7, and
S19 had the highest network degree centrality
(indicating influence in community discussions) and
also the highest betweenness centrality (indicating
facilitation between various subgroups in the network).
These three individuals stood out in their efforts to
mediate topics across discussion subthreads, ranging
from how to deal with an incompetent boss, to how to
manage projects according to the ACM code of ethics
when the client wanted reports on every user activity.
When we examined the average length of discussionthread started by various students (indicating that
other students were attracted to join discussions that
these students initiated), S7 was still one of the
“attractors” but the other two were less so. S10, S13,
S9, and S1, the other “attractors,” were all in the
higher levels of both degree centrality and
betweenness centrality. One surprise star in the
length-of-thread stakes was S21, a relative newcomer
to systems development, who appeared to attract
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client and requirements are king. … But it is very
important to listen to what the client wants and
figure out exactly what it is they are asking
for. Never assume that you know what the
customer wants … getting the initial requirements
right seems to be very important. If the initial
requirements are not fleshed out, then the project
is almost doomed to failure.

others to his discussions to correct his
misapprehensions and to suggest issues he should
understand. This factor shows the degree to which
learners considered themselves part of a community.
We were encouraged by the enthusiasm and
commitment that the majority of community members
displayed in discussing and understanding the
contextual issues of practice. This was the case,
despite a general apprehension that the discussions
were really hard work. A typical comment in the last
week was provided by S1:

When we explored the framing behaviors of those who
were central to the learning community social network,
we found a strong link between social engagement
and the more advanced framing behaviors (see Table
4, coupled with Table 5), with the exception of S4 who
tended to focus on social recognition for interesting
perspectives rather than problematization of others’
frames. While this facilitated the discussion
immensely, encouraging more reticent students to

This has quite possibly been one of the hardest
courses I have ever taken, but I must say that I
have learned a lot in it. I didn't realize that project
management was so involved. Coming from
absolutely no background in PM, I think my
biggest takeaways go hand in hand: listen to the

Table 5. Student Framing Behaviors (Percentage of Total) & Message Reading Behavior

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27

Frame
Articulation &
Reflection

Frame
Exploration &
Testing

Frame
Problematization

Frame
Synthesis

Debate
Participation (%
of Total)

Avg. length of
originated
threads

4.8
3.3
2
5.6
4.3
3.1
6.1
2
5.1
8.4
3.1
4.6
4.1
1.8
3.6
4.6
2
3.3
5.3
4.6
2
4.3
4.3
0.5
3.3
3.6
0.3

5.8
2.3
2.3
6.6
1.6
3.9
9.3
0.8
5.8
8.5
2.3
4.3
3.5
1.6
3.9
4.3
0.4
2.7
6.6
1.9
2.3
4.7
7.4
1.2
4.3
1.6
0.4

5.6
3.9
1.7
3.4
2.6
3.4
6.9
0.4
5.6
9
2.1
1.3
7.3
0.4
5.6
6
0
3.4
5.2
4.7
3.4
1.7
7.7
0.9
5.6
1.3
0.9

8.8
5.9
0.0
0.0
2.9
0.0
11.8
0.0
2.9
0.0
8.8
0.0
5.9
2.9
5.9
5.9
0.0
2.9
0.0
0.0
11.8
5.9
0.0
2.9
8.8
2.9
2.9

4.8
3.3
2
5.6
4.3
3.1
6.1
2
5.1
8.4
3.1
4.6
4.1
1.8
3.6
4.6
2
3.3
5.3
4.6
2
4.3
4.3
0.5
3.3
3.6
0.3

6.8
3.1
4.5
3.8
3.9
3.7
5.2
4.1
5.1
5.8
2.8
2.8
5.6
2.9
4.1
4.2
2.1
3.6
2.5
2.3
6.8
2.4
4.4
2
3.7
3.4
2.3

Key: Cells are shaded with lightest color = -2 std deviations from mean, to darkest color = +2 std deviations from mean. Zero values are
blanked out (shaded white), as these indicate none in category.
Note: S24 & S27 dropped the course, so their contributions do not reflect all 10 weeks of participation.
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hazard a disagreement with the current frame, it did
not in itself advance the construction of a shared
model of the week’s topic. It is clear that there is some
relationship between framing behavior and social
recognition, but it seems to be weaker than we
expected.
So how did our thought-leaders do, in terms of
framing, problematization, and reframing?
Table 5 summarizes the more advanced framing and
problematization behaviors observed in our analysis,
ranking students by the most engaged with re-framing,
by those who engaged most in problematization, and
then by those who engaged most in explicit framing.
We colored red those students who were considered
thought-leaders from the frequency and width of their
audience (message reads) and colored blue those
students who appeared most interactive and influential
(sought-after, as indicated by their in-degree centrality)
in interactive debate. There was a lower relationship to
advanced framing behaviors than we expected, so it is
likely that a combination of framing and the ability to
narrativize experiential knowledge drives students to
recognize others as thought-leaders. However, an
interesting aspect of thought leader behavior was that
specific individuals who might be perceived as
thought-leaders presented and positioned their frames
in deliberate ways to manipulate a public awareness of
their posts. Thought-leaders (defined as those who
were most central in read-interactions), tended to post
earlier in the week, usually early on the first day, and
to respond to others earlier in the week. They could
often be found discussing issues with others on the
last day of posting, indicating a real enthusiasm for the
topic. They were strategic in how they presented their
ideas, often starting a new thread, or changing the title
of their post to indicate a break with the “re: topic1”
previous post title that everyone had used until that
point. They did these things, even when their post
topic was not particularly divergent from the previous
discussion, indicating an awareness of their
audience’s perceptions.



Frame Problematization, combining the four forms
of framing that indicated a second traversal of the
learning cycle (explicit problematizing, accept
problematization,
reject
problematization,
breakdown-reframing, synthesize discussion);



Frame Synthesis, indicating the ability to integrate
a sometimes diverse set of frames, reconciling
problematizations to produce an explicit structure
of interpretation that could be accepted by
everyone who had participated in the debate. As
might be expected, this framing ability was rare
(3.8 percent of the total, as shown in Table 2).

Grouping framing behaviors in this way allowed us to
identify which students engaged in the more advanced
forms of framing (those requiring multiple cycles of
abstraction). We found a strong correlation between
the number of contributions made by an individual in
any week and all framing behaviors except for reject
problematization and frame synthesis, indicating that a
higher level of engagement with the debate (indicated
by the quantity of posts in any week), was strongly
associated with more advanced conceptual framing
(indicated deeper learning). We ranked students under
each of the four levels of framing (across all weeks).
We then compared these to our social network
influencers, S4, S7, S10, S13, S18, S19, S20, and
S22, to explore what framing skills they demonstrated.
The results are shown in Table 6.
S10 combined a strong performance in the first three
levels of framing, but demonstrated no synthesis. This
may not be surprising: synthesis requires a strong
need to “order” reality – S10 appeared to be having
too much fun exploring others’ experience to become
sensitized to patterns of behavior relevant to new
problem-situations.

Frame Articulation & Reflection, combining the
four forms of frame expression that involved
reflection on the problem situation, resulting in a
basic abstraction (experiential framing, framing via
story, framing from reference, and frame
confirmation/reiteration);
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Frame Exploration & Testing, combining the four
forms of framing that involved frame testing and
reapplication to the concrete details of the
problem-situation (questioning the frame, frame
explanation, critique by example, identify
conceptual gaps);

Student comments across the board indicated that
posting even an initial framing of the problem-situation
required extensive reading of course materials before
they could make sense of each topic. There was a
strong correlation between the number of messages
read by each student and their ability to confirm or
reiterate a frame (0.83), their propensity to engage in
frame elaboration (0.80), their ability to explicitly
problematize (0.77) and their ability to accept
problematizations applied to a frame they had
suggested (0.77). This would indicate that vicarious
learning can be evaluated by analyzing which students
displayed these complex forms of framing.

As we discussed above, some forms of framing
required more advanced abstraction and “cycling
around” the learning-cycle stages – these behaviors
provide evidence of deeper learning, but they are less
common than others, Table 5 includes a heat map
based on the individual’s percentage contribution to
the total number of posts that fall in each level of
framing:
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Table 6. Students Ranked by Frequency for Each Level of Framing Behavior
Frame Articulation & Frame Exploration
Frame
Frame
Rank
Reflection
& Testing
Problematization
Synthesis
1
S10
S7
S10
S7
2
S7
S10
S23
S21
3
S4
S23
S13
S1
4
S19
S4
S7
S11
5
S9
S19
S16
S25
6
S1
S1
S1
S2
7
S12
S9
S9
S13
8
S16
S22
S15
S15
9
S20
S12
S25
S16
10
S5
S16
S19
S22
11
S22
S25
S20
S5
12
S23
S6
S2
S9
13
S13
S15
S4
S14
14
S15
S13
S6
S18
15
S26
S18
S18
S24
16
S2
S2
S21
S26
17
S18
S3
S5
S27
18
S25
S11
S11
S3
19
S6
S21
S3
S4
20
S11
S20
S22
S6
21
S3
S5
S12
S8
22
S8
S14
S26
S10
23
S17
S26
S24
S12
24
S21
S24
S27
S17
25
S14
S8
S8
S19
26
S24
S17
S14
S20
27
S27
S27
S17
S23
S20 and S22 appeared lower in the rankings for each
level.

S7 and S23 stood out as students who frequently
questioned the frame. These two students accounted
for approximately one-third of all posts in this category,
indicating that they played a strong debate facilitation
role in the community. S7 stood out as the only
student who excelled in all four levels of framing. S23,
while not rating highly in betweenness centrality, was
associated with originating some of the more popular
threads. Their posts appeared highly valued in direct
interactions, but less so in indirect interactions
(message reads).

S11 appeared to be an outlier, with a strong need for
order, as he/she excelled in synthesizing what was
known for others while not displaying any outstanding
competency
in
framing,
exploration,
or
problematization. He or she did, however engage with
the discussion enthusiastically, reading and posting
frequently.

Collaborative Learning

S4 engaged a great deal in basic abstraction (framing
levels 1 and 2), but did not “stretch his/her
perspective” in engaging with higher order learning,
avoiding complicating their frame to see the world
differently.

Collective Frame Emergence in Collaborative
Learning
We conceptualized the collective process as an
interactive, socio-cognitive cycle. Students engaged in
cycles of debate to build a collective understanding of
the topic, with framing followed by confirmation or
reiteration, followed by elaboration or problematization,
followed by reframing. This cycle appears to start with
an individual engaging in explicit framing. In Table 7,
we present a sequence of examples in which students
explicitly frame project management planning by

S13 appeared adept at problematization (which
seemed to be surprisingly common, across all
students).
S19 excelled at frame exploration and testing, which is
a critical part of deep learning.
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Table 7. Example of Collective Frame Emergence in Collaborative Debate
Experiential
Framing [S9]

Explicit
Problematization
[S13]

Questioning the
Frame [S7]

Explicit
Problematization
[S23]

Frame Synthesis
[S13]

Estimating time; costs; and resources is very important in software projects. How do you know if you are delivering
what the customer expects without some sort of plan? Although I believe a few people may have different versions of
this quote, Ben Franklin supposedly once said ‘If you fail to plan, you are planning to fail’. Winston Churchill is also
credited with something similar – ‘Those who fail to learn from the past are doomed to repeat it.’ … if you don’t plan out
a project well enough, it will fail. It is important that these estimation tools exist to ensure that the project team
understands that estimating is different than goals and plans. Estimation tools can provide:
<… list of estimation tool objectives>
[Missing] Under your answer to number one: Consistent documentation and a repeatable measurement methodology.
This one area alone would make the methodology worthwhile. As I tried to state in my post, so many companies bid on
a project using multiple methodologies. Their bids lack the ability to compare them fairly. Do you think that the company
who is paying for the winning bid should be able to specify one type of methodology? Do you think that one bid type is
viable? My concern to limiting it to one type of methodology would be a lack of bidders or competition. Those bidders
not familiar with the chosen methodology might not even bid.
I'm unfamiliar with comparing bids on software projects (I prefer to stay far away from that side of the business and just
write code), but the idea of comparing development methodologies is new to me. Is this just to get a measure of
confidence that the bidder can actually execute on their bid? I'm curious how that might work, because as you mention,
it is difficult to compare methodologies between companies since even those that are the same in name may be
different in practice. Intuitively, I would think it would be more useful to look at the company's history of success when
they used a particular methodology.
I think what <S13> is getting at from a business perspective is the dilemma faced when comparing two or more bids. At
the highest level, they should be for the same scope, however, the manner in which they are estimated could result in a
much more accurate bid, but it may come with other issues if competitive pressures are present. For example, I have
seen uneducated business sponsors sometimes go for the lowest bid on the surface, but in reality, unless it's a fixed
price job (which still has other viability concerns), the more thorough and generally expensive estimate(s) on the
surface are really just a more accurate estimate of the lowest bid's true project size and eventual cost because they
were not estimated with the same approach.
I think <S23> did a good job of explaining some of my thought process. Past success does not always indicate future
successes, especially in technology. Many companies are guilty of riding a product (a successful cell phone design) or
application (MySpace) history too long. The major defense contractors are notorious for touting their past successes but
can easily fail on their next one. Just about every new technology or software process has the proverbial "Bell Curve."
One does not always want to be risking failure at its inception but one does not want to be the last person to use it
before it fades into history
Debate:

contrasting agile or adaptive project planning with
predictive project planning.

S13 debates this frame, engaging in explicit
problematization of the frame proposed by S9 to
expose a critical omission, explaining why this is
critical (employer priorities) and restructuring the
problem-situation.

We argue that these examples, which were
interspersed with other, less self-aware contributions,
demonstrate the type of collaborative engagement
with knowledge-building that is required to construct
contextualized, real-world knowledge. Learners
engaging in these processes are forced to think
critically about the nature of the work they perform.

S7 questions the modified frame proposed by
S13, exploring whether it is feasible for employers
who probably only employ one development
methodology to compare bids on the basis of the
methodology.

In this example, an explicit problematization post that
“translates” the original framing is followed by a debate
that argues what is missing from the original poster’s
list of estimation tool objectives. The final contributor
integrates the points made in the earlier discussion.
This pattern appears to align closely to the stages of
social construction proposed by Berger & Luckmann
(1966):

S23 translates S13’s frame of reference, engaging
in explicit problematization to restructure the
problem-situation in a way that both S9 and S7
can understand and accept.
Objectification:

Externalization:

S13 integrates the arguments and accepts S23’s
translation, synthesizing the debate for others –
and in the process objectifies the frame to pass
into the realm of community knowledge.

S9 proposes a frame that fits the problemsituation, externalizing a frame of reference based
on experience.
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Table 8. Example of Constructive Knowledge-Building in Collaborative Debate
[S1]
Experiential
Framing
Contextualization
[S23]
Questioning the
Frame
Reflection

[S1]
Problematization
Problematization

[S23]
Frame Confirm/
Reiterate
Consensus
Breakdown
[S9]
Framing via Story
ReContextualization

[S1]
Questioning the
Frame
Reflection

[S7]
Frame Synthesis
Objectification

Wysocki (2014) explains that a project is not just something you do around your house on a weekend and that there is an
actual definition of the word project and anything else that does not fall within that meaning is not a project. I’m not sure I
fully agree because even something that needs to be completed around the home may have a timeline, budget and real
significant purpose, but I’ll just humor him. … <followed by discussion of key factors that make a project from individual’s
experience>
It's interesting that you raise the point of how Wysocki defines a project. I found the definition also somewhat stringent and
given that it was early in the text, it made a briefly negative impression that quickly faded. While I understand Wysocki's
perspective, I too would agree that most projects around the house would qualify unless overly simple. In hindsight, I think
the point of his definition pivots around the magnitude of scope relative to the overhead of a formal PMLC. Regardless of the
PMLC utilized, there is overhead to create and maintain the project. If done correctly, this investment is worth it for the
structure and risk mitigation it provides, but only if the project has a certain minimum viable scope. This "floor" is somewhat
hard to define, which is where I think Wysocki is coming from when I reflect on the readings this week. Thoughts?
I enjoyed that analysis. I think the keyword which I may have overlooked was when he says, "people often call any work
they have to do a project" … Regardless of all the technical speak I refer to work that I do around my house as projects
because most laymen know what that means in one word. … A project which I recently completed was hanging my new
garage door opener. I had a budget of under $300 which was met. There were specifications that also needed to be met
before the hanging of the opening device … mounting the bracket for the garage guide arm to brace itself and finding a
ceiling joist to screw a bracket into, to hang the unit/opener itself. I had a specified time that the project needed to be
completed by because of a vacation. This was a set goal. At this point I think this activity was more than that and may even
be more than just a Type D project?
By the definition, I think it would likely considered a Type D project, however, I'm not sure I agree with the classification.
Although the project was short in duration, I'm not sure I'm in agreement with the other definitions Wysocki assigns in this
instance. For example, risk and complexity are definitely low, however, I'm not sure they are very low. An opener installed
incorrectly with a steel garage door can cause some property damage at a minimum. The technology classification is likely
accurate, but the likelihood of problems is optimistic. Integrating a new opener with an existing door is probably going to lead
to at least a few issues, albeit maybe smaller.
Interesting post and I like how you started out with Wysocki's explanation about what a project is not – it’s not something to
manage something that is done around the house. ...when my husband and I bought our first house … I actually started a
project plan to help us manage the projects and to stick to timelines for specific sub-projects. When I told other people, they
all laughed at me and thought that my OCD was kicking in - lol. … The only way that I knew how to manage what needed to
get done and in what order was to develop a project plan. I added everything to the project plan (needs and wants) and for
the first 5 years it worked - we were able to complete half the tasks which were mostly 'needs'. So I would definitely agree
with you that a project around the house could fit into his definition of "a sequence of unique, complex, and connected
activities that have one goal or purpose and that must be completed by a specific time, within budget, and according to
specification."
To reply to your response, I think the way you plan a home project could definitely be considered effective project
management and I don’t think it’s OCD… Wysocki really gives us the etymology of the word which is great but I still disagree
to a point, which I already made a case for above and [S23] I think also agrees too. I also did a similar act of planning once.
<Discusses planning for a home renovation>. Your projects had needs and wants but did you organize it by chance in
any similar fashion such as Wysocki uses the four quadrants of the project landscape? You clearly had a goal, but
did you also record your solutions? I’m just curious to know how detailed you got. It seems that you had a timeline; I guess
your needs and wants were the specifications and I’m sure there was a budget too. I liked how Wysocki introduces the four
quadrants of the project landscape on page 8 of our book. It makes it clearer in my opinion to see the type of project it would
be classified under, both the goal and solution, and whether the objectives were clear or not ? …
[S1] and [S9], I also had a negative reaction to Wysocki's definition of "project" initially, but the more I've thought about it, the
more I think I agree with it. There's a very small word that makes the difference to me: “a sequence of unique, complex, and
connected activities that have one goal or purpose and that must be completed by a specific time, within budget, and
according to specification”. It seems to me that "must" is the distinguishing factor. In business, not completing a project
successfully often has severe consequences that personal "projects" don't have. Consider the garage door project example:
if you had overrun your budget, or had taken an extra two weeks to install the door, what would the ramifications have
been? Contrast that with a business, where missing deadlines can mean sacrificing valuable market share, or overrunning
budgets can cause employee termination. For me, the point was to say that in business, the successful execution of a
project depends on a well-defined and executed PMLC, and while these can be helpful tools for individuals, they are not
always necessary.
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topic – and engaged by the way in which the debate
had been framed – to challenge the prevailing frame;
and other participants who were sufficiently
enthusiastic to follow up the challenge to the prevailing
frame. Many of the breakdown-reframe or challenging
forms of problematization occurred late in the debate
(on the last day of discussion for that week), as that
was the point at which students started to assess and
share what they had learned in the week’s discussion.
So many of these challenges to the prevailing frame
went unanswered, as students closed down their
participation before a topic had been exhausted or
used as the basis for a synthesis.

Constructive Knowledge-Building in Collaborative
Debate
Focusing on the structures of interpretation in
students’ posts revealed a deeper thread of
knowledge exchange than our initial analysis of
dialogic argumentation (the “open codes” discussed in
the Method section, above). It became apparent that
students were genuinely engaging in the coconstruction of knowledge – not simply to achieve
grade credit, but with the aim of exploring and
understanding the basis of complex professional
practice. These interchanges provided an incredibly
rich seam of vicarious learning for less experienced
students, as shown in the example given in Table 8.

Collaborative Frame Emergence vs. Community
Knowledge-Building

This more complex pattern of disagreement,
modification, further disagreement, and reconciliation
again appears to align with the stages of social
construction proposed by Berger & Luckmann (1966):

The two forms of knowledge co-construction,
examples of which were given in Tables 7 and 8,
appeared to indicate differing degrees of collective
consciousness. The first form (Table 7) was fairly
straightforward: the problematization was usually
accepted and integrated into the debate. In the second
form (Table 8), there was more contention and
argumentation, as students debated how to reframe
the situation in light of some collective breakdown that
indicated flaws in the current frame.

Externalization:
S10 proposes a frame that fits the problemsituation, externalizing the frame of reference
tentatively – implicitly rather than explicitly – by
telling a story, then drawing some (limited)
conclusions about how to structure this type of
situation to understand it in future.

Figure 5 illustrates the frequency of framing levels vs.
the number of discussion threads in each week.
Longer sequences of knowledge construction such as
that shown above tended to occur in just over 30
percent of all discussion threads (see Figure 5). Many
students posted strategically – they would post once to
earn the “main post” grade, then whip off a couple of
responses to someone they knew to earn the
“responder” grade. But other threads appeared to
reflect a collective curiosity, where an original
perspective on the framework for action relevant to a
topic was originated by one of the thought-leader
students (see Table 5). The resulting discussion would
tend to involve the more experienced or reflective
students (again, the thought-leaders) in a debate that
was longer or more complex than average. We might
characterize community learning as being influenced
by thought-leader curiosity, although our sample is
small – a few posts in each week.

Debate:
S7 debates this frame, questioning whether the
structure of interpretation proposed by S10 is
generically applicable. He/she tentatively suggests
an alternate frame that might be applied to this
situation.
S10 agrees enthusiastically with this framing,
modifying and extending his/her own frame to fit
the new perspective.
S23 agrees with S10’s modified frame of
reference, but engages in explicit problematization
to draw attention to a second problem with the
original frame.
Objectification:
S9 comes into the debate to suggest a framework
that incorporates all the elements identified as
missing, then synthesizes the debate for others
with an example of his/her own – and in the
process, objectifies the frame to pass into the
realm of community knowledge.

Approximately half of all instances of frame
questioning, rejection, or frame breaking were left
hanging, with no alternatives proposed and no
exploratory discussion to develop the frame. This may
be due to the fragmented nature of a one-week
discussion cycle, or it may be due to the poor structure
afforded to the debate by Blackboard’s discussion
board format. But another explanation is that students
were absorbing frames vicariously and developing
these across threads of the debate.

This higher-order loop of debate was relatively rare.
We observed it only once or twice in each week’s
debate. Its occurrence appeared to be dependent on
three elements: a sequence of posts where students
had discussed the thread as a whole, rather than just
posting a response to the originating discussion post;
a thought-leader who was sufficiently interested in the
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Figure 5. Frequency of Framing Levels vs. Number of Discussion Threads
As shown in the summary table accompanying Figure
5, 52 percent of all discussion threads incorporated
higher-order problematization and debate. It is to be
expected that professional students who study parttime will suffer from work pressures and deadlines that
make it impossible for them to engage in advanced
conceptualization, so a fair number of discussion
threads will be “satisficing” or will just peter out.

Figure 2) in the minds of debate participants. For
example, S7 (a thought-leader in the community)
started a new thread by synthesizing what was now
commonly understood, following the week’s discussion
of how to evaluate the business impact of a project:
To echo another common theme of these
discussions, communication is really key when
defining success criteria. The client should be the
one responsible for nailing down specific,
measurable criteria from the provider, since they
are paying for the project and are relying on a
return on investment. By negotiating with the
provider (whose foremost motivation is not the
client's ROI but their own compensation for the
project's "success"), the client should be able to
craft an agreement that defines success in a
measurable way

Only a small proportion of debate threads ended in
objectification; 80 percent of discussion threads overall
lacked this form of synthesis. But that did not mean
that the higher-order framing had no impact on
community learning – at least once in each week, we
detected a message that said something like, “last
week/in a previous discussion, we concluded that
<structural dimension> was critical to project
management success,” or “a common theme of these
discussions has been <structural dimension or
framework for analysis>”. It was also possible to
discern posts that indicated an acknowledged
community consensus on topics across threads,
indicating that a “shared reality” went beyond the
current focus of debate, to become objectified (see
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It was clear that students were objectifying this
knowledge (Berger & Luckman, 1966) when reading
these posts, making sense of the emerging community
framework for action as a generic “truth” or a search
for shared identity, even if its cultural values were not
synthesized explicitly. Students frequently revisited
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mechanisms and consequences of patterns of
behavior that produce specific consequences, to
understand the situational structures of interpretation
that are relevant to action (Kolb, 1984; Schön, 1987a).
In online courses, we need to substitute vicarious
learning, which is achieved through indirect exposure
to experience through the accounts of others. We
explored the need for course materials and processes
to allow students to explore how relevant professional
contextual frames are structured – and how the
structure of the situational context affects outcomes in
sufficient depth that they can transfer what they have
learned to other contexts (Engeström, 2009; Gholson
& Craig, 2006). Although empirical studies of vicarious
learning are scarce, the educational literature does
raise issues of evaluating whether and how much
vicarious learning is taking place, as its hidden,
behind-the-scenes nature makes it extremely difficult
to measure (Chen, 2004; Suthers et al., 2010).
Although we have not solved the problem of
measurement completely, we did uncover ways of
evaluating passive learner activity and framing. The
first measure was simply to examine the number of
messages read by each student. Excluding the two
students who dropped the course, it becomes
immediately obvious which students are engaging
most with the discussions, even when they are not
actively participating (see the last column of Table 3).
It would be extremely helpful for instructors to be able
to access this data on Blackboard – the “access data”
available without downloading and analyzing the
Blackboard activity-logs is much less revealing.

value-related topics, such as an agreement on
hypothetical ethical priorities, the debate about what
made a “good project manager,” or developing a joint
perspective on “best practice.” Our learners returned
to clarifying these shared values again and again,
irrespective of the current topic of discussion. Our
community of learners spent a large proportion of their
time exploring the joint goals of understanding that
week’s topic. More experienced students would frame
the topic for less experienced students, who in turn
would
instigate
breakdowns
in
experienced
practitioners’ framing by asking naïve questions, or
pointing out the obvious contradictions in a frame. This
appeared to be appreciated: by week 10, experienced
students were commenting on how impressed they
were with “the evolution of the young Jedi in this
course.” Students congratulated each other on having
attained “Jedi Master” status.
There is more work to be done on what constitutes a
community of learners and how we can understand
when learning is taking place across and between
students. But we have presented sufficient evidence in
this section to lead us to conclude that explicitly
acknowledged learning is taking place at the
“community” level – and that this learning is the result
of a number of socially situated influences that include
vicarious, collective, and collaborative forma of
learning, where the latter form relies on reflection on
and objectification of the frames of meaning proposed
and debated by other students.

Discussion of Findings

The second indicator of passive learning is whether an
individual student demonstrated the more advanced
framing behaviors that emerged from our analysis of
discussion posts, indicating that students were building
their conceptualizations of a topic on the ideas of
others. Our categories of framing are given in Table 1,
with the summary of learner framing behaviors
summarized in Table 2. All students demonstrated the
most common form of framing, experiential framing, as
this required them to relate their experience or
interpretation of a problem-situation in ways that
indicated dimensions or elements of a relevant
structure of interpretation. Other types of framing
required more complex thinking. When we started this
analysis, we defined frames as simply a frame of
reference, in terms of a perspective that sensitized
others to useful aspects of the problem-situation (for
example,
asking fellow-learners
under
what
circumstances is it worth investing the time in detailed
project planning and effort estimation). But as we
explored how we could distinguish deep learning from
superficial learning, in our grounded analysis of the
data, we saw the emergence of the frame construct as
a communicated structure of interpretation that:

In a sense, it is artificial to separate vicarious learning
and peer learning as independent constructs. From
the evidence presented in the findings – and in the
very definition of “frames” – vicarious and peer
learning are clearly interrelated. But what concerned
us here was how we might evaluate the evidence to
understand whether individual learning is taking place
through the vicarious learning mechanism, and how
knowledge is constructed across and between
participants in social learning environments (through
peer-interaction) to produce communal knowledge. So
we address two distinct research questions in the
discussion of findings that follows.
RQ1. How can we identify and encourage vicarious
learning in an online, professional graduate
course?
The conceptual review of literature surfaced a need to
develop in learners the ability to identify structures of
interpretation in real-world phenomena and situations
for deep learning to result in action (Entwistle, 2009;
Sawyer, 2014; Scardamalia & Bereiter, 2014). Deep
learning results from exposure to experiential learning,
where individuals experience and reflect upon the
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1. Allows students to understand a problem-situation
by locating a proxy experience of the situation
within a relevant professional context, or contexts;

RQ2. How can we identify and encourage the coconstruction of knowledge in a community of peer
learners?

2. Structures the complexity of a problem-situation
around a small set of dimensions or elements that
are significant to experienced practitioners in
determining how to act;

For this part of the analysis, we considered the social
nature of peer learning as frame sharing and coconstruction. Typically, online learners are provided
with a single contextual frame – that of the instructor.
They are expected to grapple with exercises in
isolation, earning an individual grade for developing
personal competence in professional skills. But this
separates an understanding of how to perform work
from the cultural expectations that allow learners to
understand of what it means to be “professional,” i.e.
how membership of a specific community of practice
affects how that practice is conducted (Lave &
Wenger, 1991; Scardamalia & Bereiter, 2014).

3. In the context of an emergent community identity
(“what we are all trying to achieve”), sensitizes
students to patterns of problem identification and
resolution that will aid them in their professional
practice.
In our secondary analysis, we related the ways in
which students framed structures of interpretation in
response to others’ posts to the stages of Kolb’s
(1984) learning cycle (shown in Figure 1). This
indicated four “levels” of framing, shown in Table 9,
which appeared to operate in two distinct cycles
around the model.

As the rubric for course scaffolding (given in Appendix
B) explicitly incentivized critical analysis of other
learners’ posts and reciprocal engagement with
critiques of their own ideas, most students engaged in
some exploration of each other's reasoning and
viewpoints – the elements necessary for peer learning
(Boud, 2014; Goos et al., 2002). Our analysis
indicated that considering controversial problemsituations that are likely to introduce cognitive
breakdowns into the automatic assumptions that
everyone brings to work-tasks can produce much
deeper learning experiences than introducing students
to the practice of analysis skills devoid of context. This
form of framing met the need to counter the typical
reductionism encountered in problem-framing with
strategies that complexify learning, engaging students
in discursive consideration of alternate ways to
perform a task, or introducing fit with social context into
consideration of which method to employ in order to

As a result of our analysis, we define vicarious
learning as the ability to apply relevant structures of
interpretation to the analysis of a problem-situation, as
a result of observing how others conceptualize salient
structures of interpretation. Being exposed to diverse
structures of interpretation suggested by others
sensitizes learners to the contextual implications of
these “patterns” (Alexander, 1964; Schön, 1987a). The
more messages read by each student, the more we
saw higher-level framing by that student, indicating
that vicarious learning led to an ability to complicate
one’s own assumptional framework and hence
problematize the prevailing frame in interactive debate.

Table 9. Four Distinct Levels of Framing in Collaborative Debate
Level 1
framing,
leading to
abstraction
Level 2
framing,
exploring fit
with situation
Level 3
framing,
challenging
prior frame
Level 4
framing,
reconciling
frames

experiential framing;
framing via story;
framing from reference;
frame confirm/reiterate
questioning the frame;
frame elaboration;
critique by example;
identify conceptual gaps
explicit problematizing;
accept problematization;
reject problematization;
breakdown-reframing
frame synthesis

demonstrated students’ ability to employ reflective observation in order to develop abstract
generalizations from the observations of concrete experience. Generalizations represented
structural elements of the situation that were relevant to taking action in the specific problemsituation.
indicate an ability to employ active experimentation, to apply structures of meaning contained in
others’ abstract generalizations back to one’s own concrete experience. This level of framing
questioned or explored the framework of assumptions underpinning the prevailing frame to
confirm or expose its fit with the problem-situation.
indicate an ability to “reframe” the problem-situation, engaging in higher-order thinking that
moved to a separate cycled around the stages of the learning cycle a second time, to develop a
new abstract model from others’ testing/discussion of previously suggested concepts.
indicates the ability to complete the second cycle of learning, pulling together the structures of
meaning for others and objectifying the resulting abstraction of reality for others. This framing
behavior was comparatively rare.
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between the first two of these variables has been
proposed previously (Ryan & Deci, 2000), but not their
relationship with complexification of the debate. So
another research question that emerges from this
analysis for future work is whether there is an explicit
relationship between student motivation to engage
with a topic, its professional relevance to their careers,
and the degree to which complex frames of action
need to be developed, leading to higher intrinsic
enjoyment of the debate.

challenge the assumptional framework in use (Ashmos
et al., 2002; Bartunek et al., 1983; Boland et al., 1994).
We noticed that our thought leader students often took
this approach, posting controversial framings of a
situation in order to, for example, make the statement,
“I don’t believe in best practices because they stop you
from thinking about what needs to be done for this
project.” Consideration of socially situated problemsituations in collaborative debate allows the variety in
interactive argumentation that substitutes for realworld complexity in situated learning to take place – for
example, exploring the competing value-systems that
dictate professional practice in various contexts. As
shown in Table 5, students who engaged in higherlevel forms of framing tended to originate longer
discussion threads and also attracted more reads of
their posts.

Engagement with the more advanced levels of framing
(iii and iv) appeared to indicate a form of double-loop
learning (Argyris & Schön, 1977), where a new or
radically modified structure of interpretation replaced
the initial structure on the second circuit of the
learning-cycle. Double-loop learning occurs when we
question the goals, values, beliefs, and conceptual
frameworks (structural abstractions or models of the
situation) that indicate how to act. This type of radical
reframing generally results from a frame breakdown,
where the individual is brought face-to-face with the
inadequacy of their existing frame (Koschmann, Kuutti,
& Hickman, 1998). But in this study, it also resulted
from a critical problematization of the prevailing frame
by another student, leading to the second form of
collaborative knowledge-construction, shown in Table
8, indicative of a collective breakdown. The frame
originator (or sometimes, another student entirely)
would reconcile the old and the new frame,
synthesizing the differences to understand how a more
generic frame might be defined. Exploring the
differences led us to the model of collaborative
knowledge-construction shown in Figure 6.

We were surprised by how common problematization
behaviors were, as the analysis of the ways in which
others are structuring meaning in debate requires a
type of analytical, abstract thinking that the literature
categorizes as rare (Lovelace, Eggers, & Dyck, 2016).
Given that problematization posts comprised almost
12 percent of the total (the second most common of 13
categories of framing), we may have been too broad in
the way that we defined problematization. In
retrospect, when the frame is merely complicated
rather than radically revised, this may not be
equivalent to the explicit repositioning of framing
assumptions that we intended to be defined as
problematization. We will explore this aspect in future
work. The answer may simply be that curiosity and
relevance to professional career interests motivate
students to engage in reflective learning and provide
intrinsic rewards for further engagement. From the
enthusiasm which many students displayed (see the
examples in Tables 7 and 8 for an illustration of this),
intrinsic rewards appeared to be related to the utility of
the topic for professional advancement and the degree
to which students could relate problem-situations to
their personal experience. In weeks 4 and 5, students
explicitly commented upon the amount of preparation
necessary to understand the topic (function point
analysis
and
ethical
project
management,
respectively). The total number of posts declined, but
the number of higher-level framing posts increased,
possibly because students were (as one student
phrased this) “spending more time than recommended
… in order to wrap my head around it and feel like I
have some concept to discuss.” When dealing with the
most popular topic of discussion in week 7 (people and
team management), students were motivated to post
more comments but also engaged with greater than
average higher-order framing, demonstrating a
putative relationship between motivation, intrinsic
rewards, and higher-order framing. The relationship
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Figure 6 depicts our substantive theory (double-loop
framing) of the ways in which individual framing and
problematization appear to feed into the collective
construction of meaning. An initial frame provides a
structure of interpretation that is contextualized with
reference to explicit experiences, narrative storytelling,
an analogy, or a reference from course materials or
individual research. The ensuing debate applies the
frame to various individuals’ experience of professional
contexts, mostly reinforcing the frame, but sometimes
suggesting small modifications or gaps in the frame.
Eventually (in the more complex threads of
discussion), the frame is problematized by one or
more participants to expose the assumptional
framework on which it is based, and questioning its fit
with the context of application. This may lead the
frame to be modified, in which case the loop may
continue around the prevailing frame, eventually
accepting the consensus and objectifying it as
community knowledge. Or problematization may lead
to a breakdown of the frame in individual perceptions,
that causes them to post a challenge to the frame.
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Figure 6. Double-Loop Framing: Meaning Construction and Replacement in Collaborative Learning
This challenge is acknowledged by other individuals,
as part of a collective breakdown, during which the
problematized situation is recontextualized by
exploring the framework of assumptions under which
the frame breaks down. The frame is radically revised,
at which point the group moves to an advanced
framing loop, where they employ a different set of
assumptions as they debate the situation. It may be
that collective breakdowns – breakdowns that are
explicitly acknowledged and explored collaboratively –
indicate a type of communal metacognitive capability
that was previously only observed in dialogic
interactions (cf. Goos et al., 2002). This type of frame
emergence and collaborative problematization has not
been observed in prior studies, so it is obviously
worthy of further investigation, to see if we can
develop ways of evaluating when it is taking place, in
situ (as distinct from the labor-intensive, post-hoc
analysis employed here). As we observed,
occurrences of students moving to a higher-order loop
were relatively rare. The substantive model needs to
be explored across more contexts and learner-groups
to understand how we may encourage learners to
challenge their assumptional frameworks and to
complicate their perspectives, in order to produce
more comprehensive and appropriate solutions to realworld problems (Ashmos et al., 2002; Bartunek et al.,
1983).

findings we noted that at least once in each week we
detected a message that said something like, “last
week/in a previous discussion, we concluded that
<structural dimension> was critical to project
management success,” or “a common theme of these
discussions has been <structural dimension or
framework for analysis>”. It was clear that some
students were objectifying co-constructed knowledge
(Berger & Luckman, 1966) when reading these posts,
making sense of the emerging community framework
for action as a generic “truth” and reproducing this
“truth” in subsequent discussions, even if it were not
synthesized explicitly for the community of learners
(Weick, 1995). But the extent to which students across
the community as a whole recognize and accept these
“objectified” frames is unclear.
To explore behavior as a community, we simulated
Schön’s (1987b) virtual practicum of online learning
through a series of peer-debates around how to act in
problem-situations related to the professional domain
of action and involving students with varying degrees
of professional expertise. There is obviously a
precondition for this approach to work: if students
lacked professional experience, the virtual practicum
would not represent the domain of practice. We
analyzed the patterns of interaction between peerlearners as a collaborative process, exploring the
content of posted contributions to community debate:
what elements of a joint structure of interpretation
were proposed and how were these elements
questioned,
critiqued,
elaborated,
explicitly
problematized, and integrated to provide a synthesis

What is lacking from the analysis so far (and must
remain the subject of future work) is the degree to
which “objectified” community knowledge is genuinely
accessible to the community as a whole. In the
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takes place out of sight as they explore vicarious
accounts of problem-situations, then come together in
short bursts of collaboration to negotiate areas of
common “knowledge.” As instructors or researchers,
we see the “tip of the iceberg” – that part of the social
construction process where learners negotiate a
common societal reality, or that part of reality that they
can agree upon among the limited sample of
professional practitioners that is involved in any one
course. We cannot conclude that our observation of
objectification processes – for example, the framing 
problematization  negotiation of frames  synthesis
of frames processes observed above – reflects a
coherent sense of identity as a community or a shared
set of understandings that resulted from community
learning. But as discussed above, we can use the
indicators visible to us to infer that deeper learning
processes are taking place.

for the community. The result is a set of behaviorcategories that combine changes to the structures of
interpretation with communal knowledge-construction
interactions (van Gorp, 2007). This approach is our
major contribution. While other studies have explored
the interactive processes of argumentation, studies
that focus on content do so at the level of dyadic
knowledge construction (Andriessen & Baker, 2014;
Clark & Sampson, 2008; cf. Reed, 2006; Schwarz &
Asterhan, 2010). We have demonstrated an approach
to the analysis of online debates – collaborative
framing – that “scales up” as a lens through which to
view interactions that are focused on community
sensemaking. We have shown how, in this form of
community sensemaking, learners are cognizant of
other threads of discussion, aware of a known
community
“audience,”
and
place
their
communications in the context of prior interactions.
This allowed us to focus on the community goal of
building a joint sociocultural identity around shared
values such as the recurring debates on ethical
priorities, what made a “good project manager,” or the
role of “best practice.” Community participants also
frequently explored the nature of their shared goals,
which some of our learners later defined around
becoming a “Jedi Master” of software project
management.

We have attempted to theorize patterns of interaction
that develop shared frames of how to participate in a
professional community of practice. The mechanisms
by which ideas are framed and understandings
internalized depend on physical interactions – Schön’s
dialog with the context of action (Schön, 1987a) – that
are not available to participants in online communities.
In the context of online courses, we have theorized
that by introducing vicarious and peer-knowledge to
supplement that of the instructor, we may provide a
requisite variety of perspectives through which
students can understand professional practice without
“being there” in practice (Weick, 2001).

Limitations
The main limitation of the study is the small sample –
one course, analyzed over ten weeks of diverse topic
discussions. It is difficult to conduct this type of
iterative, grounded theory analysis of data with a larger
sample. When related to other studies performed by
the authors, we can place a great many of the findings
in context, pointing towards an emergent formal theory
of community learning at multiple levels. We also
performed sufficient iterations of the selective coding
process to be confident that we had conceptualized
our framing categories effectively, and recorded the
basis for our categorization in detail (Lempert, 2007).
However, this study reflects a set of emerging
categories and a substantive theory of community
knowledge-building (double-loop framing) that will
doubtless be refined in future studies.

Conclusions & Future Work

The contribution to practice focuses on how we (as
instructors) know if we are engaging students in
community learning. We have demonstrated that a
major indicator may be the use of frames that reflect
learning. We identified the more advanced framing
behaviors, such as questioning or problematizing the
frame, as associated with community learning. We
noted above that encouraging student thought-leaders
in sharing stories, exploring analogies, and simply
being enthusiastically curious was the most effective
way of ensuring collaborative knowledge construction.
We have pursued a number of indicators in our
assessment that, taken together, indicate learning.
Now we need improved analysis and visualization
tools to make those indicators available to instructors
who teach professional domain courses.

Our research objective was to understand how
students frame and construct knowledge as a result of
vicarious and peer learning in professional online
courses. We adopted a grounded theory analysis of
peer interactions because we wanted a fresh
perspective that our previous analysis of dialogic
argumentation did not provide. Community learning
represents a system of distributed cognition – a
system of interactive individuals whose learning largely

The contribution to research is twofold. Firstly, we
have extended the literature on interactive discourse in
online learning. Most studies in this area have focused
on the analysis of dialogic argumentation. By adopting
a community framing perspective, we were able to
discern how individuals interacted to co-construct
community frames that were produced with reference
to an emerging community identity that reflected the
stream of prior and expected communal interpretations
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of socially situated, professional problem-situations.
These contextualized structures provide putative
professional practitioners with a repertoire of patterns
for problem-identification and solving (Alexander,
1964; Schön, 1987a). They also enculturate
participants in the values and norms underpinning
professional frameworks for action (Brown & Duguid,
2001; Lave & Wenger, 1991).

Andriessen, J., & Baker, M. (2014). Arguing to learn. In
R. K. Sawyer (Ed.), The Cambridge handbook of
the learning sciences (pp. 439-460). Cambridge,
MA: Cambridge University Press.
Argyris, C., & Schön, D. (1977). Double loop learning
in organizations. Harvard Business Review, 55(5),
115-125.
Ashmos, D. P., Duchon, D., McDaniel Jr., R. R., &
Huonker, J. W. (2002). What a mess! Participation
as a simple managerial rule to ‘complexify’
organizations. Journal of Management Studies,
39(2), 189-206.
Bandura, A. (1986). Social foundations of thought and
action: A social cognitive theory. Englewood Cliffs,
NJ: Prentice Hall.
Bartunek, J. M., Gordon, J. R., & Weathersby, R. P.
(1983). Developing complicated understanding in
administrators. Academy of Management Review,
8(2), 273-284.
Bastian, M., Heymann, S., & Jacomy, M. (2009).
Gephi: An open source software for exploring and
manipulating networks. Paper presented at the
Third International ICWSM Conference.
Bereiter, C., & Scardamalia, M. (2016). “Good moves”
in knowledge-creating dialogue. QWERTY-Open
and Interdisciplinary Journal of Technology,
Culture and Education, 11(2), 12-26.
Berger, P. L., & Luckman, T. (1966). The social
construction of reality: A treatise in the sociology of
knowledge. Garden City, NY: Doubleday &
Company Inc.
Bijker, W. E. (1987). The social construction of
Bakelite. In W. E. Bijker, T. P. Hughes & T. J. Pinch
(Eds.), The social construction of technological
systems: New directions in the sociology and
history of technology (pp. 159-187). Cambridge,
MA: MIT Press.
Boland, R. J., Tenkasi, R. V., & Te'eni, D. (1994).
Designing information technology to support
distributed cognition. Organization Science, 5(3),
456-475.
Boud, D. (2014). Introduction: Making the move to
peer learning. In D. Boud, R. Cohen & J. Sampson
(Eds.), Peer learning in higher education: Learning
from and with each other. New York, NY:
Routledge.
Boud, D., & Walker, D. (1991). Experience and
learning: Reflection at work. In D. Boud & D.
Walker (Eds.), Eae600 adults learning in the
workplace: Part A. Adult and workplace education.
Geelong, Victoria, Australia 3217: Faculty of
Education, Deakin University.
Brown, J. S., & Duguid, P. (1991). Organizational
learning and communities of practice: Toward a
unified view of working, learning, and innovation.
Organization Science, 2(1), 40-57.

The innovation in method produced our second
contribution: a substantive theory of double-loop
framing that demonstrates how learners collaborate to
construct, critique, problematize, and objectify
knowledge relevant to their shared interests and
experience as a community of learners. As Donald
Schön (1987a) observed, universities have for years
taught a normative professional curriculum that
reinforces the institutional separation of research and
practice; he argues that we need to move towards a
virtual practicum …
… Where [students] learn by doing in a practicum
which is really a virtual world. A virtual world in the
sense that it represents the world of practice, but
is not the world of practice. …. They don’t have to
actually go out and build a building to learn about
designing a building. And they don’t have to go out
and kill a patient to learn what the carotid artery is.
… And within these virtual worlds there are certain
crucial media which they must also learn how to
use. And they learn by doing with others in the
virtual world of the practicum in interaction with
someone who is in the role of coach, more like a
coach than like a teacher, because that coach is
trying to help them do something. (Schön, 1987b)

Notes
1

The term “problem-situation” derives from the work of Peter
Checkland (1999), who argues that organizational problems
are inextricably related to the frameworks for action
encountered in an organizational setting and therefore
cannot be analyzed in isolation from their context. The term
problem-situation is used here to denote the combination of
a problem (and its structure), the organizational or situational
context, and the actors involved in the situation.
2
See the agile manifesto, at http://agilemanifesto.org/
3
Student access to read various messages are recorded by
Blackboard. Obtaining the message read logs is a more
accurate indicator of message reads than the “Hitcount” total.
This log also allowed us to trace who was reading whose
posts in order to identify students perceived by others as
thought-leaders.
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