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Abstract: This conceptual paper problematizes a distinction between meaning-making and
sense-making as activities that support learning. In framing this distinction, various theoretical
perspectives on sense-making are introduced from a range of disciplines that have direct
implication for the ongoing development of the digital environment designed specifically to
support learning. The digital environment is replete with choices that enable communication,
information-seeking, knowledge sharing, computation, and learning — all made possible by a
diversity of technologies. Semantics have a significant computational role in this environment
and making sense of it, amidst constantly emerging capabilities, represents opportunities for
innovation as well as challenges for digital learning. While meaning-making has a pivotal role
in knowledge construction in this environment it is argued that sense-making often precedes it,
thereby indicating a specific role for sense-making technologies.
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1. Introduction

Human beings have been making sense of things for a very long time — no doubt, long before language
was invented. While the milieu might be vastly different, making sense of things is as routinized today
within digital learning contexts as it likely was in the Stone Age. It is a conscious human act that
supports meaning-making, learning, and the development of understanding and reasoning skills —
whether as a young child interacting with the world they have been born into or as a researcher
immersed in analysis of disparate datasets and the received wisdom of relevant theory.

Despite its historical roots the term sense-making (also sensemaking) appears to have only
entered academic discourse in recent times, finding traction as a construct across a broad range of
disciplines. Some researchers trace its recent roots to the work of Bush (1945) in his visioning of the
“Memex” (Chi and Card, 1999, p. 18). More explicitly, from the field of communications and
information science, Dervin (1983; 1998; 2003) has described it as “a mandate of the human condition”
(2005, p. 27); in human-computer interaction (HCI) Russell, Stefik, Pirolli, and Card (1993) define it as
“the process of searching for a representation and encoding data in that representation to answer task
specific questions” (p. 269), while in the context of intelligent systems development “the basic
sensemaking act is [described as the] data-frame symbiosis” (Klein, Moon, and Hoffman, 2006, p. 88);
in organizational development, Weick (1993) describes it as “structur[ing] the unknown ... grounded in
both individual and social activity” (pp. 4-6); and, in knowledge management, Snowden (2002)
presents it in terms of a framework or model for dealing with complexity. It is also a term that has begun
to appear in mainstream e-learning discourse such as The Horizon Report (Johnson et al., 2010, p. 3).

This paper draws upon all these perspectives while problematizing a distinction between
sense-making and meaning-making for the following reasons. Firstly, it is often the semantic dimension
of digital innovation (the Semantic Web and semantic technologies generally) that has captured the
imagination of those visioning the next iteration of the digital revolution (Hendler, 2009). Secondly, it is
arguable that “(t)he concept of meaning is every bit as problematic as the concept of mind” (Tiles, 1987,
pp. 450-454). Thirdly, from a pedagogical perspective, constructivist theory highlights the role of
meaning-making in the construction of knowledge but says little about sense-making. It is argued here
that while sense-making is important in knowledge construction it does not necessarily invoke
meaning-making and is an activity that has a prominent role in human-computer interaction.
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2. Distinguishing Key Terms

A practical rationale for why this distinction is made is that making sense of things has utility as a turn
of phrase (just as common sense has) while finding meaning in something is somewhat more
problematic and can raise issues of subjective semantics and philosophy (such as vexed questions
concerning the meaning of life). In many contexts sense-making and meaning-making are
interchangeable. For example, in understanding how to respond when driving a car and approaching a
red light: making sense of this situation and understanding the meaning of a red light are one and the
same. In situations involving more complexity, such as understanding statutory legislation concerning
carbon pricing, making sense of documentation may require reasoning, reflection, and analysis while
the meaning of such a document might simply be understood as a mechanism to ameliorate climate
change. Such meaning could be inferred prior to making sense of the documentation or after having
done so but is not necessarily ascribed in the process/es of sense-making or essential to it.

2.1 Information and meaning

“we live in a universe where there is more and more information and less and less meaning”
(Baudrillard, 1988, p. 95). Such an observation raises questions concerning the contemporary situation,
such as whether web technologies ameliorate or exacerbate this. It also suggests that with less
meaning-making perhaps there may be a clearer appreciation for the role of sense-making.

A key feature of information is that it can be described in terms of its semantic properties — for
example, its context, subject matter, and provenance. Describing information this way is an essential
practice for librarians when they catalogue it according to various classification schemes, the core of
which can be reduced to generic semantics of who, what, when, and where. This core set of semantics
has been described as the “primitives of information retrieval” (Mason, 2012) as they constitute the
basis of most metadata schemas. The information contained within such metadata schemas is also
largely factoid in nature and not subject to interpretation (Verberne, 2010) — and therefore, any
associated meaning is not contestable. In learning contexts, however, content contains more than
information — such as data, declarative knowledge, procedural knowledge, rich media, argumentation,
and explanation. It is these dimensions of content that require both sense-making and meaning-making
for learning to proceed (Mason, 2014; 2012; Mooney, 2011).

2.2 Linguistic perspectives

Linguistic perspectives also assist in making this distinction. As activities, both meaning-making and
sense-making are verbs; however, the former is also primarily associated with the semantics of content,
which is typically describable in terms of nouns and properties, or as propositions (as in the Resource
Description Framework). As such, it is indicative of an end result or outcome — a naming, or “nouning .
In contrast, Dervin’s (1999) articulation of her “Sense-Making Methodology” gives particular emphasis
to the role of “verbing” and “Sense-Making is described as a verbing methodology ... a methodology
for communication practice” (pp. 731-736). Dervin (1998) also explains that her “approach to studying
human sense making ... has from its inception conceptualized knowledge and information as a verb” (p.
36). Dervin’s later work also carries this strong emphasis where “Leadership 2.0” is described in terms
of “knowledging” (Cheuk and Dervin, 2011).

2.3 Constructivism and meaning

As a term within educational contexts, such as constructivist discourse and “meaning-centered
education” meaning-making is a pivotal construct (Kovbasyuk and Blessinger, 2013; Whiteside, 2007,
Jones and Brader-Araje, 2002; Hein, 1999; Jonassen et al., 1999; Jonassen et al., 1995; Driver and
Oldham, 1986). While there is variation in emphasis within the constructivist literature there is evidence
to suggest that meaning-making and constructivism are terms that have sometimes been conflated:
Is meaning making constructivism? Is constructivism meaning making? Short answers to these
two questions are ‘N0’ and ‘Yes’, respectively. The two terms, although frequently confused,
are not synonymous ... All discussions of constructivism include meaning making; but
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meaning making (although often appropriately called ‘knowledge construction’) does not

necessarily imply constructivism. (Hein, 1999, p. 15)

What is arguably most important within constructivist theory, however, is the independent
(though socially-situated) construction of knowledge — and both meaning-making and sense-making
can be seen as contributing to this. The issue here is not whether the discernment or inference of
meaning plays a major role in knowledge construction; it is whether it is intrinsic to it. Discernment or
inference of meaning can be understood as sense-making activities but they do not define the scope of
sense-making. The following discussion probes this distinction further.

2.4 Human-Computer Interaction and sense-making

Sensemaking has been a key consideration of Human-Computer Interaction (HCI) for over two decades
(Russell, et al., 1993). HCI is a field of study that addresses diverse elements of interface design,
semiotics, semantics of messaging, dialogic cues, usability and user control, media specifications,
layout, navigation, and consistency, etc (Russell, et al., 2008; Russell, et al., 1993; De Souza, 2005;
Rogers, Sharp, and Preece, 2011). Sensemaking in HCI spans all these topics as well as being a concern
in its own right because it is a topic concerned with how the user can optimally interact with a computer
and to achieve this the user needs to make sense of the interface as well as the content.

Recent HCI literature reveals a growing interest in sensemaking (Pirolli and Russell, 2011;
Faisal, Simon, and Blandford, 2009; Paul and Morris, 2009; Klein, Moon, and Hoffman, 2006). Even
so, it would appear that in a similar way that meaning-making and constructivism sometimes get
conflated so does meaning-making and sensemaking in HCI. In paraphrasing Weick (1995) and Pirolli
and Card (2005) Faisal et al. (2009) write that in broad terms “Sensemaking ... is the process of finding
meaning from information. As such, it is intrinsically linked with information seeking as both an
outcome and a driver.” (p.1) [emphasis added] Such a generalization may indeed be true for many
situations that demand the parsing of information, but it also masks the underlying complexity and
diversity of sense-making in which activities focused on gaining understanding do not necessarily
produce meaning. A simple example is in processing the reasoning of an explanation. Nonetheless,
Faisal et al. (2009, pp. 2-6) have proposed a practical (non-exhaustive) classification and “design
methodology” of the variety of representations of sense-making used in HCI:

Spatial — depicting objects and their spatial relationships

Argumentational — representing proposition(s) and the logical operations that might link them
Faceted — properties of an entity or entities within a domain

Hierarchical — showing asymmetrical, one-to-many relationships

Sequential — depicting a time series or chronology

Network — depicting arbitrary, many-to-many relationships

From this scheme it can be seen that representations used in HCI sense-making involve a range
of abstractions; however, at least two commonplace sense-making representations are missing from this
list: firstly, symbols used in signs; and secondly, linguistic representations (textual or ideographic) in
which semantics, syntax, morphology, and grammar all play important roles. It is also arguably the case
that design innovations such as infographics also belong in this list as a hybrid or aggregate type.

2.5 Intelligent Systems and sense-making

Some concerns of HCI are shared by artificial intelligence (Al) — a field often referred to in recent years
as intelligent systems. The application of Al within digital learning has typically been in the form of
intelligent tutoring systems, although elements of intelligence can be seen in many common web and
office software applications (such as suggested search terms or word corrections) and embedded into
the design of the smart phone. It is within Al that the construct of the frame has been used for over four
decades as a data structure that represents a viewpoint or set of assumptions (Minsky, 1974). The
capability of representing everyday common sense as a manifestation of intelligence has been a
fundamental problem for the Al community to solve from its beginnings. This problem of representing
common sense continues today despite significant advances in the understanding and representation of
context for any iteration of common sense representation (Lieberman and Havasi, 2012).

208



Of specific relevance to this paper is the presence of the frame as a pivotal construct within the
“Data/Frame theory of sense-making” proposed by Klein, Moon, and Hoffman (2006b), in which it is
the relationship between these two entities that matters most: “A frame functions as a hypothesis about
the connections among data” (p. 88). In this theory, sense-making is presented as a cyclical process that
can (though not necessarily must) involve assimilation, elaboration, questioning, doubting, and
reframing. At various moments a hypothesis becomes plausible and this plausibility builds
understanding. But is it the meaning of the hypothesis or its reasonableness that is preeminent when
something becomes plausible? While it is the case that a frame(work) will likely have semantic content,
sense-making is an activity conceived here as recognizing and postulating connections or relationships
between data and frame and has an impact upon conceptualization and re-conceptualization. To
characterize this process, or its goals, only in terms of meaning-making seems to diminish not only the
process of sense-making but cognition itself.

2.6 Connectivism

The work of Klein, Moon, and Hoffman (2006a) has also found resonance for Siemens (2012) in his
elaborations of his theory of connectivism since its first articulation (Siemens, 2004). It is not hard to
see why: Klein, et al., suggest that “Sensemaking is a motivated, continuous effort to understand
connections (which can be among people, places, and events) in order to anticipate their trajectories and
act effectively” (Klein, Moon, and Hoffman, 2006a, p.71).

Siemens (2004) has proposed “connectivism” as a “learning theory for the digital age” in which
technology networks are conceived as enabling new and rich connections to a diversity of entities all
linked to continual learning and activities in which “the pipe is more important than the content within
the pipe”. The distinguishing characteristic of Siemens’ theory is the prominent role of networks in
creating connections between disparate learning sources and events (Siemens, 2005). Siemens’ central
insight regarding the role of networks is consistent with the sociological work of Castells (1996, 2001)
in outlining the “rise of the network society” and in the work of Benkler (2006) on the “social
production of intellectual capital”. In some respects it also represents a re-articulation of connectionist
theory grounded in mathematics that was first developed by Thorndike (1932) and later in the field of
artificial intelligence (Pinker and Mehler, 1988). In presenting a recent, concise summary of
connectivism, Downes (2014) states: “According to connectivism, learning is the formation of
connections in a network.” In the context of this paper, there is some alignment between connectivist
(and connectionist) perspectives and sense-making although there are differences in conceptualization.

In the initial articulation of connectivism Siemens (2004) connects “meaning making” with
learning but does not use the term sensemaking until some years later. But while the term
“sensemaking” has found its way into the later discourse on connectivism (Siemens, 2012; Downes,
2011) it would appear that it is still very closely aligned with meaning-making: “Meaning-making is the
foundation of action and reformation of viewpoints, perspectives, and opinions” (Siemens, 2006).

In recent work Siemens (2012) suggests “Sensemaking, then, is essentially the creation of an
architecture of concept relatedness, such as placing ‘items into frameworks’.” This shows some
similarity with the Data/Frame theory of Klein et al., but the definitive character of this statement can be
seen as counter to Dervin’s (1999) “verbing” perspective which gives emphasis to process rather than
outcome. There is, however, a more important distinction to be made in terms of how “sensemaking” is
used in connectivism and Dervin’s work. For Dervin (1999), Sense-Making Methodology represents a
research tool that is not aligned with any particular learning theory and is instead conceived as a
“metatheory”. In terms of this paper Siemens’ representation of sensemaking primarily as “concept
relatedness” also privileges the semantic domain and is not as richly presented as in the HCI discourse
where mental representations are not necessarily in the form of concepts (such as scripts, models, and
symbols).

Despite the differences in conceptualization, however, connectivism represents a plausible
theory of how learning proceeds in some contexts — that is not being contested here. Its emphasis upon
connections and connecting can also be seen as consistent with sense-making activities despite its
limited depiction of sensemaking. As Downes (2014) argues “A connectivist account ... look[s] well
beyond rules and meaning.”
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3. Conclusion

This paper has been explicitly theoretical in addressing the distinction between sense-making and
meaning-making. In determining the complexity of relationships between these two constructs it has
been instructive to consider that semantic content represents just one of the functional components of
natural language. Communicating in natural language would not be complete — or make much sense —
without syntax, morphology, phonology, pragmatics, and grammar.

In very general terms the semantics of meaning-making suggest the formation of concepts and
conceptual relationships. The semantics of sense-making suggests connection, causation, process,
analysis, and probing. In learning, both activities are complementary. Yet it is also the case that both
activities can function independently. This distinction suggests scope for developing technologies
specific to supporting sense-making — as such, they might be identified as sense-making technologies.
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