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The Sense-Making Methodology is a set of meta-theoretic assumptions out of which emerge a methodology which mandates methods of question framing, data collection, and analysis that can be used in conducting research that begins with the goal of understanding how people experience and make sense of the phenomenon being studied, in and on their own terms (Dervin, 1992). The approach has been under development, primarily by Brenda Dervin, since 1972. It originally grew out of Dervin's work in communication research, but it has guided communicative approaches to research in various other disciplines, most notably information needs and uses.

The Sense-Making Methodology and some of its assumptions have changed over the course of its development. It was previously called the Sense-Making Approach, and is often referred to simply as Sense-Making. For brevity, in this review, I will use the shortened, capitalized, and hyphenated term Sense-Making to refer to the Sense-Making Methodology. 
Sense-Making is not to be confused with theories or models of sensemaking--describing how people or groups make sense--such as those developed by Weick (1995) or Snowden (2000). Nor is it meant to be a cognitive science approach to uncovering the inner physical, chemical, or cognitive workings of the mind and brain in the process of making sense across all humans. Sense-Making, instead, is an approach to research that rests upon the assumption that people are making sense of their world at all times. Further, how they make sense of their world, and how they think and speak about making sense of it, tend to be related to their behavior. Therefore, Sense-Making underlines the importance of asking people about their individual processes of making sense of particular aspects of their world as they move through life. Sense-Making includes a set of assumptions that have informed methods of eliciting and analyzing descriptions of those processes, in order to both describe the experiences of people in their own terms, and to find patterns in them. Dervin has called it "a methodology disciplining the cacophony of diversity and complexity without homogenizing it" (1998). Because it is a metatheory encompassing general fundamental assumptions about the world, Sense-Making is not testable. However, it can be used to orient and inform research that tests theory (Pettigrew, Durrance & Vakkari, 1999; Vakkari, 1997). 

This review first examines the fundamental metatheoretical assumptions of Sense-Making. The general approach is then critiqued. Next, the ways in which Sense-Making has been used are summarized, followed by a brief overview of the methods associated with the approach. Finally an argument is made for using Sense-Making to investigate the research area of personal information management (PIM), and the question of what PIM would look like through the lens of Sense-Making is explored.
The Metatheoretical Assumptions of Sense-Making
First it is important to review the context in which Sense-Making was developed. Dervin’s disciplinary home is Communication. She began to develop her approach in response to the  tradition of system-focused communication research based on what she perceived as flawed assumptions of what information is, and how communication with others takes place (Dervin, 1980, 1981, 1984). Her alternative assumptions became the foundation of Sense-Making.

Early in its development, Sense-Making began to be used to study information needs and uses. Dervin saw identifying the need for, seeking, and using information as communicative processes, and identified the same system-focused bias in library and information science (LIS) research as she had in communication research. Her 1986 review article with Michael Nilan is one of the most highly cited works in information needs and use, information seeking, and information behavior research. Using author co-citation analysis, White and McCain (1998) found Dervin to be the most influential of authors categorized in the information science sub-area of user theory, despite only entering the map of top authors in information science in the period 1988-1995. Today, citing the Dervin/Nilan ARIST review is shorthand for referencing what has been called the paradigm shift to user-centered research (Olsson, 2003). Bates (2004), points out that Dervin and Nilan (1986) overlooked user-oriented research conducted in information science since the 1950s, implying the importance of the review may be somewhat inflated. 

Dervin has continued to synthesize the literature on information seeking and use. In a recent paper, she distilled this synthesis into a set of 25 propositions (Dervin, 2005a).  The propositions are a succinct and practical summary of ways to apply the current ideas and assumptions of Sense-Making in both research and in practice. The major assumptions are reviewed below.
Discontinuity/Gappiness

The assumption of gappiness or discontinuity is the core of Sense-Making. Discontinuity is seen as a fundamental aspect of reality--gaps exist between people, things, spaces, and times (Dervin, 1992). There are gaps between what is "actually here" and the small amount of it we perceive. There are gaps between what is perceived and what we make of it--is that shape in the darkness a frightening closet monster, or is it just my coat hanging inside the open closet door? There are gaps between what we think and the words we use to express our thoughts, between what I say and what you hear me say, between what you literally heard and what you understand me to mean, and even between me as I understand something today and how I might understand it tomorrow. What fills each gap, according to Sense-Making, is an active process of sense-making (or sometimes sense-unmaking). Starting from where we are in our situation, using (and creating) the materials we have at hand or can find, we construct a bridge over the gap and move on to outcomes. Here, it should be noted that ‘outcomes’ were initially labeled ‘use’ in Sense-Making. A bit later, ‘helps’ was sometimes used instead of ‘use’, which was defined as also including ‘hurts.’ For clarity and brevity, in this review, I will use the current label ‘outcomes’ to refer to this aspect of Sense-Making.
Transmission model of information

Given the discontinuity of reality, and the need to bridge gaps at each step, human perception and understanding of messages are not absolute; each of us must make sense of what we encounter. For this reason, Sense-Making's view of information is contrasted with the traditional approach as Dervin presents it: information as message to be cleanly transmitted, information as brick to be thrown at people construed as empty buckets that catch or fail to catch the thrown bricks, or a message-serum in a hypodermic needle to be injected into an audience. In Sense-Making, "the empty bucket has evolved into a thinking, self-controlling human being. And information changes from brick to clay, moved and shaped in unique ways by each perceiver" (Dervin, 1983a).
The concept of information as objective, transmitted thing independent of the individual human has been useful and necessary in designing and evaluating the mechanisms of communicative and informative systems. Bates (2004) writes that there were "positive benefits that arose, and can still arise, from the study of information as an entity distinct from its meaning content." Sense-Making does not dispute this, however, it is not interested in this conceptualization of information and rejects it as useful for studying how humans experience and use information in their lives. Sense-Making conceptualizes information as "that sense created at a specific moment in time-space by one or more humans" (Dervin, 1992). In its assumption of the subjectivity of all information, Sense-Making does not deny an external objective reality or an existing message; for its own purposes it instead focuses in on the subjective construction of that reality, or the encoding and decoding of messages, by individuals (Neill, 1987). Though such a conceptualization of information may seem contrary to most definitions of information in information science, Savolainen (2006) suggests that, with increased movement to cognitive models and recognizing the importance of affect in information seeking and use, the discipline is moving steadily toward understanding information as Dervin has conceptualized it.

Finn & Roberts (1984) imply that Dervin, Jacobson & Nilan's (1982) critique of Shannon's transmission-based information theory stems from conflating the two parts of the theory: the relationship between source and receiver, and the technical characteristics of transmission channels. Bates (2004) states that Dervin’s characterization of early work in information science "as reflecting a naive assumption that information is an objective entity to be transferred from a sender to a recipient and has an identical meaning to both parties in the transaction" is based on misreading and oversimplification. Exploring the veracity of these criticisms is beyond the scope of this review. Since Dervin's conceptualization of information has been extensively developed and used successfully in many research projects, any misunderstanding of other models in the development of Sense-Making do not lessen the proven usefulness of the Sense-Making conceptualization in tackling problems appropriate to its own methodology.

Model of the individual

The Sense-Making Approach makes several assumptions about people. First, it assumes that individuals move through space and time.  As an individual moves through space and time, his situation and context change. In Sense-Making, "the human is conceptualized as centered and decentered; ordered and chaotic; cognitive, physical, spiritual, and emotional; and potentially differing in all these dimensions across time and across space" (Dervin, 1999). This view has been supported by at least one study of an individual's information behavior in everyday life (Julien & Michel, 2004). 

Dervin (1989b) describes the traditional approach to research as categorizing people by demographics, personality indicators, or cognitive style. Such categorizations assume the person remains static across time and space, with the result of perpetuating current assumptions about various populations and weakening research results. Ford (2004) sums up Dervin’s argument against utilization of such categories: "Emphasis on across time/space constants may result in research methodology that is ultimately tautological to the extent that, as a perspective, it may constitute an a priori assumption that is not tested within the research." 
In contrast, Sense-Making focuses on the types of situations and gaps in which people find themselves at particular points in time-space, how people define those situations and gaps for themselves, the behaviors used to bridge gaps and make sense of situations, and the outcomes of bridging gaps and making sense. In this way, Sense-Making moves the analysis to a unit smaller than the person. The unit of interest is instead the situation, gap, or question as identified and described by the individual at a moment in time-space. This shift in the focus of analysis has uncovered systems and order hidden within the apparent chaos of individuality, and poorly explained by across time-space constants. 
Empirical work supporting the early development of Sense-Making hypothesized that the way an individual defines the situation or gap he faces at a particular moment is more strongly related to the steps he takes to bridge the gap than are across-time categories. Several Sense-Making variables were constructed to test this hypothesis. The most important and fully-tested variable was  Situation Movement State, defined as "a measure that taps the different qualitative ways in which the respondent sees his/her movement through time-space blocked...The different Situation Movement States are all seen as different ways of being stopped in movement through time-space" (Dervin, 1983b). Several early Sense-Making studies of information seeking found that Situation Movement State was significantly related to both the types of questions asked and to how answers helped. Situation Movement State was found to be an equal or more powerful predictor of information seeking and use than demographic or personality traits (Atwood & Dervin, 1981; Dervin et al., 1980; Dervin, Jacobson & Nilan, 1982; Dervin, Nilan, & Jacobson, 1981; Newby, Nilan & Duvall, 1991; Shields et al., 1993). 
This work demonstrated the usefulness of Sense-Making was not limited to eliciting and dealing with the rich qualitative experience of users. It is also possible to conduct quantitative content analysis to test hypotheses, confirm theory, and predict. Dervin has called Sense-Making “a methodology between the cracks,” because of its acceptance of positivist and post-modern approaches, quantitative and qualitative analysis, reality as both chaotic and ordered, the human as habitual and ever-changing and seeing structures as simultaneously static-seeming and continually constructed. Sense-Making embraces dichotomy and refuses to take sides (Dervin, 2003). The approach acknowledges "the uniqueness of individuals and their circumstances, while identifying commonalities in the processes they go through. Such commonalities permit systems and services to be created that provide appropriate help" (Morris, 1994).

Second, Sense-Making assumes the full human as present and active in this movement through time and space, "positing as possible fodder for sense-making not only thoughts and ideas, observations and understandings, but emotions and feelings, dreams and visions, pretenses and illusions, connections and disconnections" (Dervin, 2003). Emotions, expectations, and imaginations are seen as potential outcomes of gap-bridging. They are also part of the bridging process, for they are central in allowing us to communicate and cooperate with others, to evaluate, and to plan. Finally, gap situations are often entangled with emotions which may affect how a person sees his situation, and how he then moves (Dervin, 1998). Issues of emotions and dreams are not to be discounted or omitted from analysis. Instead they are to be elicited from respondents and valued as part of their processes of making sense (Dervin, 2003).
Finally, Sense-Making assumes that each individual is an expert on and theorist of her own world and experience of it. Since each individual is involved in developing strategies for bridging her own gaps, each individual consciously or unconsciously theorizes why certain strategies are appropriate or useful for her. A researcher using the Sense-Making Approach must take care to frame research questions and gather data in such a way that the expertise of the individual participant in the research is uncovered and her theories elicited (Dervin, 2003). 
Verbings, not nouns

Sense-Making conceptualizes information as the active construction of sense in gappy situations. Its model of the individual conceptualizes users as “actors navigating moments of situation-facing” instead of as “nouns ascribed with adjectives of our choosing” (Dervin, 2006). Both of these changes involve moving from a focus on the static, to a focus on dynamic processes. In this way, Sense-Making is a process oriented approach. 
Dervin calls these processes involved in gap-bridging "verbings" and they are the foci of Sense-Making studies (Dervin, 1993).  The focus is on the individual's processes of making sense, working, changing, or creating. "Sense-Making assumes that it is only by focusing on changes across time and space and on the flows of events that we can search for and study patterns in the human condition without fixing them tautologically and a priori" (Dervin, 2003). 
Sense-Making does not preclude attention to nouns, but insists that they be examined outside the typical noun-based framework in which the bounds of the inquiry are drawn by researcher assumptions about and definitions of the objects of interest. Instead, Sense-Making conceives of nouns as being constructed by processes, and therefore fluid and open to interpretation. For example, a structure is made and maintained by active structuring. Sense-Making says that asking about the process of structuring will produce picture of structure as the user sees it, instead of one that fits what the user thinks the researcher is asking about when he asks about structure. 
To achieve this, the Sense-Making interview mandates "minimal intrusions and 'namings of the world' by interviewers. Except for eliciting attention to a set of critical situations, the Sense-Making interview is constrained to queries based on the Sense-Making metaphor with its emphasis on time, space, movement, gap, power, history, constraint, outcomes, repetition, and change," that is, open ended questions focused on allowing the respondent to communicate her process (Dervin, 2003). 
An example of a verbing approach is that used by Ross (1999). She uncovered information behavior and uses encountered in pleasure reading by first asking not about information, but about the processes of reading and choosing books to read, including how these actions brought value into the lives of respondents. A rich description of many types of information and information behavior emerged from user descriptions of their processes and activities involved in pleasure reading. A noun approach, such as initially asking what information people get from reading for pleasure, would have resulted in very different findings. The techniques of verbing-focused interviewing are examined in more detail below. 

Attention to power

Fidel et al. (2004) criticized Sense-Making as being one-dimensional, interested only in the internal individual processes of cognition, which cannot be fruitfully examined out of social context. However, Dervin has increasingly discussed assumptions of and attention to the power, constraint, culture, and community in Sense-Making as it has evolved over time (Dervin, 2003; Dervin & Frenette, 2001). While each individual is ultimately the active constructer of her own sense, she is never truly solitary or free in this action. We are embedded in a social context, which shapes us. It provides some opportunities while taking others away. In the world we encounter "energy and forces that impel, assist, and facilitate movement, as well as constrain, hinder, and limit" our Sense-Making (Savolainen, 2006). 

Issues of power and constraint involve forces and players outside the individual's process of cognition, but from the individual's perspective, and Sense-Making is interested in how the individual understands this context. Dervin (1992) writes that "because we have sought only across time-space understandings, we have missed so much of the whole range of human existence that involves struggling with, breaking with, coming to terms with, and changing whatever structure the human finds himself in." Uncovering these processes requires a verbing approach when defining "social context," which is constantly being made and interpreted by the actions of all involved.

Dervin (1991) writes that "whether a given user is constrained or free in a given situation is accounted for by some combination of how the user constructs that situation and the forces that other entities exert on that situation and the interaction between the two." This is supported by Nilan's (1985) findings that Perceived Relative Status (measuring whether an individual felt higher or lower status than others in the situation) and Perceived Openness of Communication (measuring whether the individual felt that it was possible, safe, and acceptable to communicate in a situation) contribute to predicting information behavior above and beyond the Sense-Making Situation Movement State variables. Sense-Making mandates paying attention to the various manifestations of power in the individual's process, allowing for consideration of the social and its influence, without allowing external forces to obscure the individual's agency. 

Researcher reflexivity

Finally, Sense-Making requires reflexivity on the part of the researcher. All researchers use their own experiences, biases, theories, understandings, and hunches to make sense of their world and their work. Sense-Making requires the researcher to acknowledge this, and reflect upon how it may affect her research. It also requires that the researcher ensure any that study using the approach is framed in such a way that participant has the opportunity to share his own experiences, biases, theories, understandings, and hunches, and that these will be considered and represented in the analyses and reporting (Dervin, 1997). Ford (2004) identifies Sense-Making’s ability to uncover hidden and untested biases on the part of the observer as a strength of the approach, for these can be turned into testable research questions. 

The Sense-Making Metaphor

These assumptions and mandates are summarized and visualized in the graphical Sense-Making metaphor shown below. This shows the individual, continually moving through situations and contexts in time and space, coming upon a gap or discontinuity of some sort. The active verbing processes of making sense enable the individual to bridge the gap, leading to outcomes. The "Sense-Making triangle" of Situations-Gaps-Outcomes, used to direct questioning in the Sense-Making interview, is embedded in the metaphor. 
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Figure 1: Core Sense-Making Metaphor (Dervin & Frenette, 2001)
Savolainen (2006) has critiqued the Sense-Making metaphor as both a strength and a weakness of the approach and cautions against confusing the metaphor with the phenomenon at hand. On one hand, metaphors are powerful ways to help humans understand phenomena. However, any metaphor is one view of a phenomenon, highlighting certain aspects while ignoring others. Morris (1994) found that most people "easily understand the notion of information in the Sense-Making approach after it has been explained to them. However, they do not see it this way without having it explained." Davenport, Higgins, and Sommerville (2000) point out that people do not necessarily approach or describe their experience in "narratives of breakdown and discontinuity," as required by Sense-Making, and claim that forcing respondents into the Sense-Making metaphor framework the researcher deprives them of their voices. 

Throughout the development of Sense-Making, Dervin has continually stated that the Sense-Making metaphor is just that--an abstract metaphor. Its linear construction is not meant to imply that the reality of communication and sense making is always linear, logical, or purposive, or that individuals naturally conceive of these processes through the lens of this metaphor (Dervin & Frenette, 2001). It is meant instead as "a highly abstract methodological tool, a way of looking" in order to focus the efforts of researchers on previously overlooked aspects of phenomena of interest (Dervin, 2003). How this is put into practice will be covered below. 

Critiques of Sense-Making
While critiques specifically salient to assumptions described above have been discussed with those assumptions, a few further judgments of Sense-Making as an overall approach remain to be discussed. Hjørland and Albrechtsen (1995) refer to the Sense-Making approach as "the communication paradigm," one of four main research approaches in IS. In reviewing Sense-Making in light of their domain analytic approach, they found that Sense-Making's attention to epistemological questions indicates that it could possibly contribute to the domain analytic approach, though they deemed the consequences of Sense-Making’s epistemological questions unclear and possibly not fruitful. There is a fundamental mismatch between Sense-Making's privileging of the individual experience, and the domain analytic approach's focus at the level of knowledge domains and rejection of infinite individual subjectivity as a useful grounding for information systems. For this reason, it is expected that those pursuing a domain analytic approach would find Sense-Making to be fairly useless. 

The broadness and flexibility of Sense-Making is one of its strengths. Pettigrew, Fidel, and Bruce (2001) named Sense-Making as a model that can be applied to almost all situations of information behavior. Fisher, Durrance and Hinton (2004) mention it as one of the few common approaches to studying information behavior that does not omit information use. Savolainen (2006) also highlights the increasing attention to information use behavior in the development of Sense-Making, but points out that the practical application of the approach to these matters has not yet been discussed in detail by Dervin. The approach is, as it has been since its birth, under development by Dervin and those who use the approach in their own work.

Whether the assumptions of Sense-Making and the results of studies using the approach can be put to practical use is an enduring question. Savolainen (1993) found no clear answers, but an examination of Sense-Making studies uncovers examples of its practical use. Dervin has given some examples of ways the approach has successfully informed the design information resources, campaigns, and services (Dervin, 1989; Dervin & Frenette, 2001). Dervin (1991) imagined ways in which Sense-Making could inform the design of retrieval systems, journalism, software applications, documentation, and more. Since the publication of that paper, some of these ideas have since come into being, at least in part, though they haven't necessarily been explicitly based on Sense-Making. 
The Sense-Making approach has been used to elicit user activity models to inform the design of an NSF grant submission system (Nilan & Fletcher, 1987), a desktop publishing help system (Nilan et al., 1989), an online public access catalogue (OPAC) (Hert & Nilan, 1991), and a geographic information system interface (Ju & Gluck, 2005). The approach has also been fruitful in designing and evaluating library and information center services (Dervin, 1977; Dervin & Fraser, 1985; Dervin & Clark, 1987; Downs & Friedman, 1999; Durrance & Fisher, 2003; Durrance & Pettigrew, 2002; Gluck, 1995, 1996; Morris, 1994; Pettigrew, Durrance & Unruh, 2002; Pettigrew, Durrance & Vakkari, 1999). 

Finally, in a review of the work of Dervin and Douglas Zweizig (to whom Dervin's work owes a large debt), Dalrymple (2001) outlines its contribution to library and information science: 
· Greater attention to conceptualizing the problems in library and information science to avoid oversimplifying them.

· Greater familiarity with the armamentarium of methodologies to select them carefully, apply them appropriately, and remain aware of their limitations.

· Greater persistence in fully exploring the fundamental problems in library and information science. 

· Dedication to a dispassionate approach to research, recognizing that investigations do not always produced the result deserved, and that fundamental assumptions must also be examined if work is to advance.

Using Sense-Making
The metatheoretical assumptions of Sense-Making, its central metaphor, and critiques of the approach in general are covered above. The current section turns to how the metatheory has been translated into method and used in research. First, there is a brief review of the broad research areas to which Sense-Making methods been applied, inside and beyond information seeking in context. Then there is a summary of the main methods of data collection that have evolved, followed by examples of how these have been modified and expanded in various studies. Finally, some Sense-Making approaches to data analysis are summarized. 

Areas of application
The general critique section touched upon how Sense-Making has been put to practical uses in creating user activity models, and in creating and evaluation library and information center services. Any review of Sense-Making, however, must also note its use in studying information behavior (including information needs, information seeking, and information use). Though it is more difficult to draw direct practical applications from many of the following studies, this is the area with which Sense-Making is most strongly associated in LIS. The following summary is by no means complete, but is intended to give an overview of the extent of the use of Sense-Making in this area. 

Some of these studies are general, allowing respondents to speak about information behavior as it may manifest in any part of their lives.  Populations studied have included California residents (Atwood & Dervin, 1981) and African-American inner city gatekeepers in a community (Agada, 1999). Most studies, however, have a narrower focus such as the information behavior in a specific situation, or on a specific topic. 

Sense-Making has been used heavily in the study of health information behavior. Nilan, Peek, and Snyder (1988) and Halpern and Nilan (1988) used Sense-Making to explore evaluation criteria for information in both everyday life and health situations. Dervin et al. (1980) examined the information needs of patients communicating with their doctors in a health context. Montgomery and Amos (1991) studied the nutrition information needs of cardiac patients and their spouses. Baker (1998) investigated the information needs and use of women experiencing an attack of multiple sclerosis. Dervin, Harpring, and Foreman-Wernet (1999) researched the information needs of pregnant drug-addicted women, and the barriers to the information needed. Wathen (2006) examined women's information seeking while making decisions about hormone replacement therapy.

Sense-Making has also been used to explore information behavior in a wide range of other specific situations such as: completing job tasks (DeMartini & Whitbeck, 1986; Cheuk, 1998), using a university information system (Nilan & Pannen, 1989), the information needs of college and university users (Dervin, Reinhard, Adamson et al., 2006; Dervin, Reinhard, Kerr et al., 2006 ), learning word-processing (Newby, Nilan & Duvall, 1991), using a full-text multi-file database (Jacobson, 1991), completing Internet training (Hert et al., 1995), seeking weather information (Barry & Schamber, 1998), and making career choices in high school (Julien, 1999). 

Despite its association with information behavior research, the use of Sense-Making is not limited to this area of research. A few examples of the range of its uses are mentioned follow. Shields' 1994 dissertation work used a Sense-Making approach to explore responses of male and female respondents to gender depictions in magazine advertisements. Dervin and Shields (1999) examined people's experiences of telephone-related privacy violations. Ross (1999) did not describe her study of pleasure reading as a Sense-Making study, but the research question and design were heavily informed by the Sense-Making approach. Trepagnier (2002) assessed the effectiveness of learning and using cognitive mapping in the classroom using a Sense-Making approach. Hepworth (2004) developed a framework for collecting and understanding the information needs of a community, and used Sense-Making to test that framework. Finally, Foreman-Wernet and Dervin (2005) investigated and compared students' experiences with the arts and popular culture.

Methods

Data gathering

The primary and core method for data gathering in Sense-Making is the Micro-Moment Time-Line Interview. This technique has been developed over time and is described at varying levels of detail, with examples, in various publications (Dervin, 1983b, 1992, 1999). In addition, extensive examples of Sense-Making interview instruments and transcripts are available online (Dervin, 2005b). 
The basic process of the Micro-Moment Time-Line Interview "involves asking a respondent to detail what happened in a situation step-by-step in terms of what happened first, second, and so on. Then, for each step (called a Time-Line step), the respondent is asked what questions he or she had, what things he/she needed to find out, learn, come to understand, unconfuse, or make sense of" (Dervin, 1983b). Then, for each of these questions or gaps, the respondent is asked questions designed to elicit his experience and understanding of the three points of the Sense-Making Triangle: Situation-Gaps- Outcomes. These questions vary with the purposes of the study at hand. A full Micro-Moment Time-Line Interview takes, on average, two hours to complete.

Dervin (1999) writes that "since Sense-Making provides only a theory of the interview and not a script, actual implementation may take myriad forms, depending on the purpose of the study." There are multiple variations of data gathering techniques based on the full Micro-Moment Time-Line Interview. The Abbreviated Time-Line Interview goes into detail on only one time-line step (Dervin, 1992). Abbreviated Time-Line Interviews have further been modified by focusing on a subset of initially elicited Time-Line steps, chosen by respondents based on various criteria (e.g. most important, most recent, most problematic, best remembered). Another shortened form of the interview may focus on a particular type of situation, or on particular aspects of gaps or gap-bridging (Dervin, 1989a). 
Though most Sense-Making interviews begin by asking about a certain type of situation, interviews may also open by asking respondents to focus on a certain type of gap, or a certain type outcome. Follow-up questions then complete Sense-Making triangulation. Some forms of Sense-Making interviewing gather additional information. In a Helps Chaining Interview, answers about Outcomes are investigated in depth using subsequent queries about how each outcome further helped or hurt. Often the data collection step of a study supplements a Sense-Making interview with other methods to collect data. For example, a demographic survey may be administered.
The Message Q/uing variation asks the respondent to make sense of and respond to a particular message. As the respondent steps through the process of making sense of the message, each stopping point and question asked is noted. These questions and stops are later triangulated using the Sense-Making Triangle questions. A variation of this that has been used in LIS is to ask a respondent to complete a task such as using a desktop publishing tool (Nilan, 1992) or OPAC (Hert & Nilan, 1991). Each stopping point is noted aloud by the respondent in the process of completing the task. These stops and questions are then triangulated. One further variation of this type captured logs of respondents' database searching. These detailed logs were later used as time-lines in Sense-Making informed interviews (Downs & Friedman, 1999). 

In areas where extensive previous research has established the typical situation types or states, gap types, or outcomes involved, close-ended Sense-Making questionnaires have been developed to enable larger scale data collection, quantitative analysis, and hypothesis testing (Dervin, 1983b). For example, Atwood and Dervin (1981) collected data using a blend of open-ended interviewing and closed-ended interviewing in which respondents chose information sources they had used from a list. In asking about respondents’ last visit to a library, Dervin and Fraser (1985) asked some open-ended questions, but users were asked to choose from a list of 16 ways the visit helped them. 

These are the main variations on the method, but many other variations have been used. Some of the more unusual variations are briefly described below. Nilan and Pannen (1989) turned the Time-Line into a truncated storyboard of four panels. The first and last panels were the first and last things that happened, and the respondent was free to choose two other steps to populate the remaining panels. Questions were elicited for each panel, and then each question was triangulated. Bergeron and Nilan (1991) elicited particular steps from respondents who had recently learned word processing. The steps were:  When you first realized you would be learning to use word-processing software, during the training, the first time you used word-processing software after you learned it, and the last time you used word processing software. Then each of these steps was examined as per the usual Time-Line Interview. 

Sense-Making informed data gathering is not limited to face-to-face interviews. Some of Dervin's own studies have utilized telephone interviews (Dervin & Shields, 1999; Shields et al., 1993, Dervin, Reinhard, Kerr et al., 2006). Other studies have used written questionnaires which ask respondents to write answers to Sense-Making questions (Gluck, 1995, 1996; Hert et al., 1995; Julien, 1999; Montgomery & Amos, 199; Nilan, 1985). Using a combination of respondent diaries and a series of interviews, Julien and Michels (2000, 2004) gathered data on sources and their selection and use in everyday life. The researcher-provided personal diary sheets consisted of Sense-Making informed questions, which served to get the respondents thinking about their information behavior in between interviews.

Regardless of the form it takes, the Sense-Making interview is focused on verbings or processes, mandating “minimal intrusions and ‘namings of the world’ by interviewers. Except for eliciting attention to a set of critical situations, the Sense-Making interview is constrained to queries based on the Sense-Making metaphor with its emphasis on time, space, movement, gap, power, history, constraint, outcomes, repetition, and change. No other noun-based questions are asked” (Dervin, 2003). In this way the researcher is prevented from narrowing the scope of the research down to particular objects he has defined and decided are salient. The subject is asked about a specific process or situation, and may speak, unconstrained by perceived researcher expectations, about whatever actions, objects, and thoughts are important to her.

Critique of Data Collection Methods

The Micro-Moment Time-Line Interview and its derivatives have been widely used because they are neutral, flexible instruments that gather rich, detailed data from the user's perspective (Barry & Schamber, 1998; Bystrom & Jarvelin, 1995; Hepworth, 2004; Jacobson, 1991; Nilan, Peek & Snyder, 1988; Shields, 1994). However, all methods of data collection have some weaknesses. 

A main critique and disadvantage of the time-line interview is its labor and time intensiveness, both for researchers and participants. The process of conducting a full Micro-Moment Time-Line interview can be very long, leading to both interviewer and respondent fatigue which can affect the quality of responses. The format of the interview may become redundant to the respondent, leading to frustration and lower response quality (Sonnenwald and Lievrouw, 1991). Dervin (1983b), however, claims that Sense-Making interviewing in general is characterized by high respondent and interviewer interest and involvement. 
Designing the structured interview schedule is complex and difficult, as care must be taken in developing the wording of the items to maintain a process orientation and avoid introducing biases that may be difficult for the researcher to identify (Schamber, 2000). In some cases, the open-endedness of the interview questions may trigger the respondents to continually wander off topic. Baker (1998) reported some difficulties in using the technique because her respondents tended to talk about their attacks of multiple sclerosis in a non-linear way and to compare over time. Finally, proper administration of the interview, including probing and chaining, requires in-depth training of multiple interviewers if a large number of respondents are to be included (Schamber, 2000). 

Schamber (2000) assumed “that users’ self-reports are valid indicators of their perceptions about their situations.” This assumption is at odds with some critiques. Jacobson (1991) points out general concerns about the validity of the time-line interview, given its reliance on self-reported verbal recollections. Self reporting is known fairly ineffective for explaining the cognitive processes that actually occur in the brain. Often these are not even known to the person (Bargh & Chartrand, 1999; Nisbett & Wilson, 1977). However, Sense-Making does not purport to uncover some objectively defined “actual” cognition at a level of interest to cognitive scientists; its goal instead is to uncover how individuals consciously interpret and interact with their world--how they consciously make sense of it and communicate about it. As a communicative, dialogic approach it allows respondents to verbalize their conscious understandings of themselves and their world.

Barry (1997a) cautions that "Relying on oral reports of participants views, without attempting to marry them to actions can lead to inaccurate explanations." Similarly, Bystrom and Jarvelin (1995) state that questionnaires and interviews "in general, have problems of reliability and completeness when data collection occurs long after the activities being described." Sense-Making researchers claim that the visual cues of the index cards used to represent steps, and the overall focus on moving step-wise through time facilitate respondent recall in a great deal of detail (Barry & Schamber, 1998; Nilan, Peek, & Snyder, 1988; Schamber, 2000). The Time-Line interview will only elicit data on memorable or significant situations, so if smaller or more day-to-day tasks are of interest, other methods should be used (Hepworth, 2004). Sense-Making assumes that the experiences and memories of respondents are “real” to them, so external judgments of accuracy are inappropriate.  It is for such reasons, of course, that triangulation in research design is important.

Data Analysis 

The typical analysis method in Sense-Making studies is content analysis. Sometimes this is quantitative content analysis used for hypothesis testing, but more often it is qualitative and exploratory. Over the development of Sense-Making, some sets of content analysis categories have been developed to describe people's processes of making sense while moving through time and space. These sets of categories follow the Sense-Making Triangle and have been used as variables in quantitative Sense-Making studies. They are designed to be general and content-free insofar as they can be applied in studies of different populations and phenomena. 

The first set describes the way respondents see situations they are in. The core variable used in Sense-Making has been Situation Movement State--the way respondents describe their movement through a situation. These states include:

	Decision
	Problematic

	Spin-out
	Wash-out

	Barrier
	Being led

	Waiting
	Passing time

	Out to lunch
	Observing

	Moving 
	


Table 1: Situation Movement States (Dervin, 1984)
This scheme has been simplified for analysis in some studies. Respondents have most often been asked to choose the Situation Movement State that best describes their situation, but in some studies researchers code respondents' descriptions of their situations into the categories in analysis. 

Other situational variables have included:

	Situation Clarity
	Situation Embeddedness

	Social Embeddedness
	Situation Importance

	Past Experience
	Ability to Deal with Situation

	Power to Change Situation
	Openness to Communication in Situation

	Status in Situation
	Distance into Situation


Table 2: Other Situation Variables (Dervin, 1983b)
The second set of category schemes focuses on gaps. These describe the different types of questions people have in their situations. Various category schemes have been used to describe gaps, but the core set of gap categories used in Sense-Making research describe the focus of the user’s question. The categories are: 
	5W (who, what, when, where, why) question

	Question regarding time (past, present, or future) 

	Question about valence (goodness, badness, neutrality)

	Question involving an entity (self, other, processes, objects, etc).


Table 3: Focus-oriented Gap Categories (Dervin, 1983b)
Finally, Sense-Making proposes a taxonomy of outcomes, defined as including both helps and hurts. These include: 

	Got ideas and understandings
	Planned, decided what, when, where

	Got skills needed to do something
	Accomplished or finished something

	Kept going when it seemed hard
	Got started or motivated

	Got confirmation that I was doing the right thing
	Got out of or avoided a bad situation

	Calmed down or eased worries
	Took mind off things

	Felt reassured or hopeful
	Felt good about self

	Rested or relaxed
	Got happiness or pleasure

	Made contact with others
	Felt connected or not alone


Table 4: General use categories (Dervin & Fraser, 1985)
There are no categories in this scheme that seem to describe hurts, despite the definition of outcomes. Another concern about all of these category schemes is that they have primarily been developed through information seeking studies. Savolainen (1993) expresses concern that the category schemes of gap types and outcomes may not in fact be as global as Sense-Making claims.

Sense-Making does not mandate the use these specific categories, but requires analytic attention at the levels of situations, gaps, and outcomes. When specialized category schemes are developed, more detailed description of a specific topic or population is gained, but the ability to compare these findings with other Sense-Making studies is lost. A number of studies have developed different typologies of situations, gaps, and uses more appropriate to each study. Some of these are presented in the tables below. 

	Citation
	Domain
	Situation Categories

	Jacobson, 1991
	Using multi-file database system
	Decipher; used help; made progress; read screen; tried; tried again; emotion

	Hert et al., 1995
	Internet training
	Working toward goal; getting frustrated; lack of personal understanding; making mistakes; evaluating results of search; getting confused; attempting something on system; message interpretation; computer malfunction; lack of information on screen; system inconsistency; having instructions/lecture; lack of instructions/lecture

	Cheuk, 1998
	Job tasks of engineers
	Task initiating; focus formulating; ideas assuming; ideas confirming; idea rejecting; ideas finishing; and passing on finished ideas; moving between other situations


Table 5: Specific Situation Category Schemes
	Citation
	Domain
	Gap/Need Categories

	Bergeron & Nilan, 1991
	Learning word processing
	Access to equipment; file management; format; initial concerns; hardware concerns; instructional learning issues; navigation within documents; personal concerns; printing; other; and missing data

	Jacobson, 1991
	Using multi-file database system
	Library or file choice; navigation; search string; display; system behavior

	Hert et al., 1995
	Internet training
	Problem, questions, or uncertainties with: locating information; understanding applications; application malfunction; not able to use resource; not understanding where things go wrong; determining if application or information is useful; utility of class/internet/exercises; system responses; other

	Baker, 1998
	Multiple sclerosis 
	Physical symptoms precipitating an attack; emotional reactions to the disease; lack of information about drugs and treatment

	Savolainen & Kari, 2006
	Web searching
	No relevant material; confusion; inaccessible content; overload; no access; crossroads; no links; wrong way; badly organized material; no search terms; technical problems


Table 6: Specific Gap/Need Category Schemes

	Citation
	Domain
	Use Categories

	Hert et al., 1995
	Internet training
	Had insights about: effective use of resource; utility of resource; relationships among resources; the application; a way to improve resource; using the internet; other

	Cheuk, 1998
	Engineers 
	use or choice of information source; judgment of information relevance; choice of information organization strategy; choice of information presentation strategy; changing feelings; changing perceptions


Table 7: Specific Use Category Schemes
Sense-Making and PIM?

The review has covered the metatheoretical assumptions and methods of Sense-Making, along with critiques of both. The remaining question is whether and how this approach may be useful for studying personal information management (PIM). The following sections argue that this is not a radical methodological leap, and show how Sense-Making's assumptions can guide an approach to conceptualizing and researching PIM. 

Rationale for approaching PIM using Sense-Making

There are a few initial suggestions that Sense-Making might be a fruitful approach to PIM study. Savolainen (1993) writes that "it seems that the theory is applicable in contexts wider than just information seeking." As demonstrated by the summaries presented above, several other areas have been studied using the approach. Dervin (1976) listed important unanswered questions approachable by thinking of information communicatively, i.e. through Sense-Making. These included two questions central to PIM: "What strategies do people created in dealing with real life situations, and how do they implement these strategies? How do they make order, make connections?" Both of these questions are central questions in PIM research. 

The results of Sense-Making studies have been used to inform the design of tools and prototypes. These include a university information system (Nilan & Pannen, 1989), an OPAC interface (Hert & Nilan, 1991), a word processing application (Bergeron & Nilan, 1991), and a desktop publishing application (Nilan, 1992). Dervin (1998) believes that results of Sense-Making based inquiry can inform "...how can we build systems which are maximally useful and responsive to real living-breathing human beings and the real nitty-gritty, changing conditions of their work and lives." An ideal PIM system would fit this description.

Finally, PIM topics have already emerged as Sense-Making concerns in two studies. In Bergeron and Nilan's (1991) study of the information needs of people learning word-processing, nearly 9% of questions asked were related to file management. Cheuk (1998) examined information literacy in the workplace, and states that information organization strategy is an aspect of information literacy and behavior to be examined at the individual level, and that it is possibly related to situation movement state.

Admittedly, these points do not add up to a strong argument for the appropriateness of a Sense-Making approach to PIM, but the next sections situate PIM so that it falls neatly within the range of topics Sense-Making has already been used to explore.

PIM as information behavior

The Sense-Making approach was developed primarily in, and has been heavily used in, studies of information needs. Over time this research area has expanded to include information seeking, use, and behavior. Information behavior includes information seeking and information use (Spink & Cole, 2006). Information use has been defined two ways as a topic of research interest. The first is what Vakkari (1997) called potential use, and Savolainen (2006) associated with questions what information sources or channels people use. The majority of information use studies follow this definition. The second is Vakkari's real use, defined as causing cognitive transformation. Spink and Cole (2006) similarly define information use behavior as the incorporation of information into an individual’s existing knowledge base. Savolainen (2006) writes that these cognitive (and behavioral) processes of information use have been rarely addressed. 

Spink and Cole (2006) identified information organization behavior as the third subset of human information behavior, along with information seeking and information use. They define information organization behavior in terms of "analyzing and classifying materials into defined categories, e.g., the Dewey Decimal Classification System." Of course, information organization behavior is much more varied, as is evidenced by the explosion of "tagging" on the Web, the findings of PIM research concerned with how people organize and manage information for personal use, and the findings of several studies in information seeking and use that have considered aspects of what people do with information in the process of seeking and using it. Meho and Tibbo (2003) added the category "information managing" to their extended model of information seeking behavior. Barry (1997b) included organizing information in her model of information behavior in research activity. Hartel (2006) includes the gathering, organization, and production of information used by serious gourmet cooks.

It may not be possible to completely extricate the notion of information organization behavior from information use behavior. Incorporating information into one's knowledge base involves categorization, cognitively alone if not externally. Kwasnik's (1989) work showed that an information object's use or intended use heavily influenced how that information object would be classified in the workplace.  Information organization as it manifests in PIM is also very much about individual information needs--past, present, and anticipated future. It is also about information seeking--finding, re-finding, and reminding. In PIM, people are not only seeking and using information objects. Through their use of their PIM systems, they are actively and iteratively constructing those systems in their daily lives. 

Thus, PIM falls squarely within Spink and Cole's (2006) integrated model of human information behavior. Their article states that this model can leverage the strengths of different approaches to studying information behavior—including Sense-Making—for understanding the processes of information behavior. Savolainen (2006) also notes a lack of empirical studies on processes of information use from the user perspective, and suggests Sense-Making as a way to get at questions that “deal with the ‘hows’ of gap bridging. First, how people draw on their internal resources such as ideas, experiences, beliefs, and emotions in gappy situations. Second, how they draw on external resources, for example, advice received from an expert, Web pages, and newspaper articles. Third and most importantly, how they design or shape—for example, by comparing and relating— the various elements received from these sources.”
One of the challenges of PIM research is that PIM is highly individual. Each individual will have a unique PIM process and strategy, which may be influenced by various aspects of context, task, and individual difference. Information seeking and use is also a personal and individualized activity, influenced by various aspects of context, task, and individual differences. The Sense-Making approach has been used successfully to generate theory driven, predictive findings in the latter areas. It follows that it might be a valuable tool for studying certain aspects of PIM.

PIM through the lens of Sense-Making
If one agrees to look at PIM through the lens of Sense-Making, what is highlighted? Sense-Making as a communicative approach is appropriate to the study of PIM if one views PIM as a communicative process. For example, making keeping and management decisions allows the present self to attempt to provide for communication with the imagined future self. Re-finding information in a personal information space can be seen as an example of present self in dialog with past self. Meta-level PIM work mediates between all three, as the present self interprets the strategies and structures created by the past self into forms that will better serve the future self.

To further explore PIM through the lens of Sense-Making, each of the metatheoretical assumptions summarized above will now be examined in relation to ways in which it manifests or applies in PIM and PIM research. 

Discontinuity/Gappiness

The process of doing these communicative PIM activities is seen as a response to Sense-Making's notion of the gappiness or discontinuity of reality. In this way, PIM activities are seen as sense-making strategies to bridge the gaps between self (and self's situated needs and understandings) at different points in space and time. 
Doing PIM activities is alternatively seen as an ongoing process (or processes) rife with gaps. A Sense-Making Approach to the study of PIM asks users to explain where they get stopped in the processes of PIM, how they see those situations, how they bridge those gaps, what the outcomes are, and what would help or hurt them. For example of this, one can imagine a Sense-Making situation of making an initial keeping decision regarding an encountered web page of interest--"Do I want to keep this?" One might define his movement in this situation as a fork in the road, because one sees two options: keep the web page, or leave it behind as one continues surfing the web. What is the process of making that decision? What questions does one need answered in order to bridge the gap? If one bridges the gap by deciding to keep the web page, does one then immediately find oneself in another stopped position of having to make sense of how and where to keep it? What is that process?
Transmission model of information

In rejecting the transmission model of information, taking a Sense-Making approach to PIM requires care in conceptualizing and talking about the objects of research interest. Does one approach the design of a PIM study with the assumption that the management of personal information is merely the shuffling about of discrete, objective pieces of information? Certainly PIM involves this focus on information objects, but in the activities of PIM the individual is also creating information and informing herself. Noticing how she has arranged her computer desktop reminds her to do a task. Purposefully placing two documents into the same folder makes a statement about the relationship between those documents, but this may not be as informing to her in a year as it is to us today. 
Categorizing and organizing information is how humans make sense of reality and learn. What opportunities and abilities might be lost if researchers conceptualize the personal information space merely as a bucket into which discrete, objective information objects can be dropped, and out of which they can be extracted? PIM must attend to the documents, files, objects, numbers, and so forth that we call information and manage, but our conceptualization of information in PIM cannot be limited to a narrow focus on these transmittable objects.

Model of the individual

Sense-Making's model of the individual human assumes three things: (1) each human and his behavior may vary or stay the same as he moves through time and space; (2) a human has many facets and ways of reacting; and (3) each human is the expert and theorist of his own experience. 

PIM has developed some cross time/space categories for users. These PIM personality types are covered in the PIM section of these reviews. Some research is going forward on trying to understand PIM behavior based on individual difference criteria. A Sense-Making approach is not interested in these sorts of categorizations. Instead, it looks to uncover whether there are relationships between how people see their situations and what PIM activities they do. If patterns of behavior in response to different types of gaps emerge across individuals in PIM, as they have in other areas that have been studied using a Sense-Making Approach, these could be very helpful in advancing the study of PIM. This could help us identify reference tasks for conducting evaluation (Kelly, 2006), requirements for PIM tools that could be useful in different gap situations, and teachable strategies for PIM that would be useful across individuals.

Attending to the whole person in PIM studies means allowing respondents to speak not only of what they do and the logical reasons for it. It requires elicitation (and not marginalization) of how emotions, hopes, intuitions, and imaginings are involved in respondents’ processes of PIM today, and also what respondents would like their PIM processes to be. 

Olsson (2005) identifies the construction of individuals as information users defined by their ignorance, uncertainty, and failures in the bulk of information behavior research to date. Sense-Making instead allows the individual to speak from a place of authority and familiarity about her processes of PIM, including her difficulties and successes, problems and solutions. PIM researchers are keenly aware that the study participant is the expert on his own information space and information management practices, but the focus is often on problems rather than successes or innovative solutions. In a Sense-Making PIM study, the researcher trusts that expert theorist respondents can identify and see beyond their barriers and constraints. They can use their full spectrum of human abilities to imagine and explain not only how they do what they do, but also ways they would like to do PIM. They are asked both about what works and what doesn’t, and the positive responses are taken into account in the researcher’s analysis and presentation of the research. Such studies could leverage the creativity and expertise of many individuals in order to create new strategies and systems for doing PIM that are not “radical invention” (Whittaker, Terveen & Nardi, 2000).

Dalrymple (2001) states that "If one adopts the Sense-Making approach, clearly, one cannot focus on the system to advance understanding, but rather must concentrate on the user to interact with the system and make sense of what is obtained from the system." Sense-Making mandates allowing the user to speak from his viewpoint. Attempting to understand the processes of PIM by conducting research studies focused on individual information formats (e.g. email, bookmark, or contact) is an approach constrained by the capabilities of the system. Sense-Making provides options for learning about PIM from a true user perspective.

Verbings, not nouns

PIM appears to be attuned to both nouns (email, bookmarks, files, and folders) and verbs (finding, reminding, filing, piling, keeping, organizing, managing, and re-finding). In most cases however, research into the verbs has been conducted in terms of nouns. An example of this would be a study designed to investigate organizing information in the office which asks respondents to share static snapshots of the number of files and piles in the physical space, the directories or documents on the desktop, the messages in their email inbox, and their bookmarks. This approach a priori defines the type of organizing the researcher is interested in. A verbing approach might instead involve asking the office worker to think of the last time they were organizing in their office, and what happened step-by-step. In this way, new knowledge about the underlying processes of PIM, and what people actually include and do in their personal information environments can emerge outside the constraints of researcher assumptions.

Attention to power

Finally, a Sense-Making approach to PIM involves paying attention to issues of power, constraint, culture, and community in the processes of PIM. That an employee may be required by his employer to use an email client he wouldn't otherwise choose for himself is an example of the influence of power. That an email user doesn't know how to set up rule-based filtering in her email client, or that such a thing is possible, is an example of a constraint. Constraints may also include lack of time, money, or resources. A person deciding to organize his photos using Flickr because it is the “cool new thing” and his friends are telling him he should is an example of the influence of culture and community in bridging a PIM gap. Sense-Making also requires attention to the affordances and constraints introduced by the formats of information objects and the capabilities of systems to manipulate them.
Conclusion

This review has attempted to briefly explain the core assumptions and methods of Sense-Making, to summarize the main uses of the approach in research, and to explore the strengths and weaknesses of the approach and its methods. In addition, a case has been made for the appropriateness of Sense-Making as an approach to PIM study, with an explanation of how the approaches assumptions could apply to PIM research.
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