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Abstract

Sense-making, sensemaking, and sense making are terms used in different disci-
plines. Similarities of usage seem unclear. (1) to examine the concepts used in
different approaches to sense-making/sensemaking/sense making; (2) to iden-
tify, classify and synthesize recent studies relevant to information science, as
well as similar group on sensemaking in education research; (3) to reflect on
future directions for sense-making/sensemaking methodology in information
science. The objectives were to retrieve, examine, classify and perform meta-syn-
thesis on sense-making/sensemaking studies in both information science and
education research. The review used systematic review principles, with selection
criteria for case studies for examination in both information science and educa-
tion sets. The final meta-synthesis used a meta-ethnographic approach, together
with findings of recent overviews on organizational sensemaking, and other
information science reviews. Qualitative sense-making studies in information
science often used Dervin's SMM (sense-making methodology) and studies in
organizations and education frequently used Weick's organizational sensemak-
ing. Different mixed methods approaches were identified. Sense-making is
actively used in research and practice in information science and knowledge
management. Using a coherent sense-making methodology helps and dialogic
principles are useful in planning, data collection and analysis. Individual and
collective sense-making are important to information science.

spiritual and intuitional responses posited as involved in
human sense-makings of their worlds, both internal and

Sense-making/sensemaking/sense making are “terms
commonly understood as the processes through which
people interpret and give meaning to their experiences ...
The terms originally focused on the five senses but have
expanded in meaning to cover physical, emotional,

external” (Urquhart et al., 2020).

This review explores some of the concepts used in dif-
ferent approaches to sense-making/sensemaking/sense
making to examine similarities and differences, why and
how approaches diverge and may later seem to merge, or
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even disappear. The work presented here is based partly
on observations that emerged during the initial prepara-
tion, and later updating of a contribution to the Oxford
Bibliographies in Communication on sense-making/sen-
semaking (Urquhart et al., 2020). The main disciplines
using the terms were identified as human-computer
interaction (HCI), cognitive systems engineering, knowl-
edge management, communication studies, and library
and information studies. The main corresponding
research approaches were Dan Russell's sensemaking in
HCI, Gary Klein's sensemaking in cognitive systems engi-
neering, David Snowden's organizational sense-making
in knowledge management, Karl Weick's sensemaking in
organizational communication and Brenda Dervin's
sense-making methodology (SMM) in user studies,
human information behavior. The spelling variations of
sense-making/sensemaking we use are deliberate as dif-
ferent disciplines tend to use the same spelling variant.

The five main research approaches are rooted in dif-
ferent “ways of thinking and practice,” that influence the
priorities placed on different research questions, and
the methodologies used (Dervin & Naumer, 2009).
Research interests of the protagonists of the different
sense-making/sensemaking approaches have changed
over time and this is reflected in the level of research
activity observed (Urquhart et al., 2020), as well as some
of the responses to critiques of the different approaches,
and some of the apparent overlap between different
sense-making approaches. For example, Snowden's per-
spective on Dervin's sense-making focuses on how to
make decisions in organizations that work in complex
settings—“naturalizing sense-making.” Snowden's Cyne-
fin Framework has five domains (simple/known, compli-
cated/knowable, complex, chaotic, disordered). Each
domain has different cause and effect relationships,
demanding different responses from management. The
Framework helps decision makers to make sense of prob-
lems, think about strategies to cope with various types of
challenges, and obtain some shared understandings
(Kurtz & Snowden, 2003).

Dervin's sense-making methodology (SMM) is best
represented by a central metaphor that focuses on six
dimensions of sense-making and unmaking as human
agents seek to bridge gaps communicatively. The meta-
phor's dimensions are: (a) situations—time-space
anchored moments where agents experience barriers,
constraints, and so on; (b) gaps—the questions, confu-
sions, and muddles agents confront during these
moments; (c) bridges—the sense-makings/unmakings by
which agents move over gaps (e.g., thoughts/ideas, cogni-
tions, attitudes, feelings, memories); (d) outcomes/uses—
the consequences to be sought or avoided via gap-bridg-
ing (helps, hindrances, effects, and so on); (e) verbings—
the micro-level communicative energizings or actings by

which agents move through time-space, which could be
internal or external, trans-situational or situational,
habitual or innovative, cognitive, emotional, spiritual, or
physical; and (f) contexts—the ideological structures,
communities, and knowledge systems that both constrain
and enable sense-making practices (Schaefer & Dervin,
2009). The emphasis is on process, bridging the gaps,
using “helps” or dealing with hindrances, moving
through time-space. Dervin's sense-making methodology
was influenced by discussions with Richard F. Carter,
and the writings of many philosophers, principally Bour-
dieu, Foucault, Gadamer and Habermas. Gross (2023)
suggests that sense-making's philosophical origins may
be traced to the Greek philosophers and later, Hegel.
Weick's organizational sensemaking has developed
from earlier ideas about dealing with equivocality and
uncertainty as an inevitable part of work in organiza-
tions. Weick (1995) takes a definite social constructionist
stance, defining sensemaking as “a central activity in the
construction of both the organization and the environ-
ment it confronts” (p. 69) and defines sensemaking as
“placement of items into frameworks, comprehending,
redressing surprise, constructing meaning, interacting in
pursuit of mutual understanding, and patterning” (p. 6).
In Weick (2001), “sensemaking seems to follow roughly a
sequence in which people concerned with identity in the
social context of other actors engage ongoing events from
which they extract cues and make plausible sense retro-
spectively while enacting more or less order into those
ongoing events” (p. 462), and these arguments are
extended in Weick et al. (2005). Sandberg and Tsoukas
(2015) suggest that the limitations concern the (mainly)
retrospective viewpoint, vague definitions of process,
sense, and lack of focus on the wider situation in which
sensemaking occurs. Maitlis and Christianson (2014)
reviewed research on sensemaking in many different
organizations, examining how events became triggers for
sensemaking, how people create meaning among them-
selves, and how action and sensemaking relate to each
other. They further distinguish sensemaking, sense-
breaking and sense-giving. The problems with organiza-
tional sensemaking research are often unconscious
assumptions about who should legitimize plausibility
(Thurlow & Helms Mills, 2015), and the influence of
power in sensemaking (Schildt et al., 2020). Researchers
in management science usually use Weick's ideas on
organizational sensemaking, but, unlike SMM, there is
little guidance on methodology in Weick's own research.
Russell's sensemaking in human-computer interac-
tion (HCI) research (Russell et al., 1993) considered effi-
ciency of searching, and later the team's research took
slightly different directions. Pirolli and Card (2005) stud-
ied processes in intelligence analysis, identifying two
major sensemaking loops (foraging and sensemaking).
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Klein's sensemaking in cognitive systems engineering
is similar to the HCI approach to sensemaking in the
emphasis on cognitive processes, but Klein places more
emphasis on the socio-technical environment, and has
developed research methods for studying naturalistic
decision-making. Sensemaking as a process is described
in the data/frame model (Klein et al., 2006a, 2006b)
where the frame determines what counts as data, and,
equally, the data shape the frame. Klein et al. (2007) con-
siders the sensemaking cycle and Sieck et al. (2007) dis-
cuss in a report the six key sensemaking activities
(elaborating, questioning, comparing, preserving, re-
framing, and seeking), as well as several methods for
cognitive task analysis, critical decision method and sen-
semaking interviews. It is not surprising that Klein's
work on sensemaking for the US Army has some similar-
ities with Endsley's model of situation awareness for
advanced systems that require decision making and con-
trol (e.g., in warfare) (Endsley, 1995). The model con-
siders perception, comprehension, and projection as
three levels of situation awareness, and links goals and
mental models that then enable the development or
selection of plans and scripts for directing actions.
Human factors researchers are the main audience for the
model. Klein has defended differences in his perspective
(Klein, 2015) and Endsley discusses those differences and
describes later development of situation awareness
(Endsley, 2015a, 2015b) in a special issue of the Journal
of Cognitive Engineering and Decision Making, on situa-
tion awareness, development and critiques. The debate
from several authors in the special issue illustrates some
of the problems in sense-making/sensemaking research
as the same terms mean different things, with different
implications, depending on the disciplinary background
of the researcher, and reader.

Other perspectives identified in Urquhart et al. (2020)
were participatory sensemaking/social cognition and the
use of collaborative sensemaking tools. Participatory sen-
semaking seems to derive from the enactive approach to
social cognition. The core ideas of the enactive approach
are autonomy, sensemaking, embodiment, emergence,
and experience (Froese & Di Paolo, 2011) and the devel-
opment of the ideas are debated by cognitive scientists
and philosophers. For our purposes, the emphasis on
social, joined and joint understanding by participants,
and the process of embodied interaction, seem important
for some of the sense-making/sensemaking literature.
For empirical research, de Jaegher (2021) discusses how
an understanding of enactive cognition and participatory
sensemaking might help interactions with neurodiverse
individuals. Cunliffe and Coupland (2012) extended orga-
nizational sensemaking to include embodied narrative
sensemaking. Collaborative sensemaking tools are varied
in their design and application. They may support
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different explicit representations, sharing of representa-
tions, information sharing, interaction and exchange.

Our experience in reviewing the literature suggested
that sometimes researchers from management science
using aspects of “organizational sensemaking” (in the sense
understood by Weick), in fact used empirical research
methods that were sympathetic to sense-making methodol-
ogy (SMM). For example, the SMM communication-as-pro-
cedure framework (reflecting, dialogically, on self-relating-
to-self, self-relating-to-others, and self-relating-to-society)
(Naumer et al., 2008) seemed highly relevant to the per-
sonal learning in an autoethnographic research study in a
healthcare organization (Urquhart & Lam, 2021).

More recently, browsing revealed a large group of
studies in educational research on sense-making/sense-
making/sense making. There have been earlier educa-
tional sense-making/sensemaking studies, but this large
group was unexpected. We expected the education
research group to provide some new perspectives, given
the interest in supporting learning management systems
and the links between sensemaking and learning
(Zhang & Soergel, 2014, 2016, 2020) as well as improved
searching systems for student learning (Rieh et al., 2016).

The main aims of the review were: (1) to examine the
concepts used in different approaches to sense-making/sen-
semaking/sense making; (2) to identify, classify and synthe-
size recent studies relevant to information science, as well
as similar group on sense-making in education research;
(3) to reflect on future directions for sense-making/sense-
making methodology in information science. The objectives
were to retrieve, examine, classify, and perform meta-syn-
thesis on sense-making/sensemaking studies in both infor-
mation science and education research. The final meta-
synthesis used a meta-ethnographic approach, together
with findings of recent overviews on organizational sense-
making, and other information science reviews.

The approach to the review combines elements of a
systematic review and meta-synthesis but there are some
differences, as Section 2 explains. The process of doing
systematic reviews developed in the health sector, as a
transparent and credible process for assessing the general
effectiveness of an intervention, to help clinical decision
making and decisions about the funding. There are many
definitions of a systematic review but the main elements
generally concern:

« Providing an overview of primary research on a partic-
ular research question.

« Identifying, appraising, and synthesizing all the high-
quality research evidence on a research question.

« Emphasis on use of a strict methodology, so that the
processes the authors use are transparent, rigorous,
and replicable. There should be steps for formulating
the research question, searching for research studies,
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assessing the quality of the studies, summarizing the
evidence, and interpreting the findings.

Undertaking a systematic review is a time-consuming
process, and more “rapid reviews” have appeared. Gener-
ally, “a rapid review is a type of knowledge synthesis in
which components of the systematic review process are
simplified or omitted to produce information in a short
period of time” (Khangura et al., 2012), and for this rea-
son we did a rapid review of the education research.

Unlike many systematic reviews, we did not do rigor-
ous quality appraisal on the credibility of the research
outcomes in the studies identified. Our quality appraisal
was different as the research question was not whether a
particular intervention worked or not. Our knowledge
synthesis examined how a research methodology that
included  sense-making/sensemaking/sense = making
worked and how the methodology should be applied. We
did quality appraisal to find studies that discussed the
methodology used, with evidence of the use of sense-
making/sensemaking in the data presented in the results.
We selected a range of those studies, or groups of studies,
as “case studies.” The final meta-synthesis on methodol-
ogy for sense-making/sensemaking incorporated relevant
findings from information science and related disciplines.
We emphasize that our understanding of methodology as
applied to sense-making/sensemaking is not limited to
the methods to be used in inquiry, but methodology as
governing what should be investigated, how to frame the
research problem, how to make the inquiry legitimate
(Dervin, 2003), and how to evaluate design and imple-
mentation of information systems (Urquhart, 2018).

2 | METHODS

2.1 | Finding and screening the
literature: Rapid review of the education
research

To find recent primary research we searched Web of Science
Core Collection. More searching and analysis of the results
with Web of Science tools indicated that 2017 was the first
year when more literature on the topic suddenly appeared
in the education field, and that was then our start date.

As we were focused on the use of the concept described
as sense-making, our search string for Web of Science Core
Collection was simple: sense-making OR sensemaking OR
“sense making” (Topic) and “Qualitative Research” OR
“Qualitative Analysis” (Search within all fields) and Edu-
cation OR Educational (Search within all fields) and 2022
OR 2021 OR 2020 OR 2019 OR 2018 OR 2017 (Publication
Years). For the meta-synthesis we wanted to find credible
qualitative research that illustrated how the authors

approached sense-making (traditionally or using new
approaches to “making sense”).

A follow-up search was done to retrieve educational
research studies on sensemaking that were cited in many
of the studies retrieved in the first search, as found in
preliminary classification and description of the studies
(Table 1). This provided the essential background
understanding of how sense-making/sensemaking was

TABLE 1 Classification of information science research

retrieved.

Number of studies out of

Aspect of research the total of 97 publications

Brenda Dervin's sense-
making methodology
(SMM) (cited/applied)

51 (e.g., Bronstein, 2020; Lekic
et al., 2020; Oduntan &
Ruthven, 2017; Sirikul &
Dorner, 2016)

27 (e.g., Lichtner &
Westbrook, 2019; Madsen &
Schmeltz, 2022)

Karl Weick's sensemaking in
organizational
communication/Maitlis &
Christianson review
(cited/applied)

David Snowden's
organizational sense-
making in knowledge
management or complex
systems sensemaking

3 (e.g., Cuevas Shaw, 2021)

Gary Klein's sensemaking in
cognitive systems
engineering (cited/applied)

9 (e.g., Doppler Haider et al.,
2019; Zhang & Soergel, 2016)

Dan Russell's sensemaking 6 (e.g., Dennerlein et al., 2020;

in HCI (also Pirolli & Waldner et al., 2021)
Card) (cited/applied)
Learning (including 13

collaborative learning
situations, learning
management systems,
information visualization
for sense-making, informal
workplace learning)

Health and social care 13
Knowledge management 8
and dealing with
complexity

Social media/general media 8

Crisis communication, 7
emergency response

Organizational change 5

Migration, refugees 5

No previous sensemaking 5
theoretical framework
mentioned

No full text available 3

sdyy) SUONIPUO) pue swo L oy 39S “[HZ0T/H0/61] U0 A1eIqT SUIUQ ADJ1A IUAWIUIACD) AIQUIFSSY USIOM £Q 998HT'ISE/Z00 1"01/10p/WOY" Ao[1Av ATeqIIouI[UO[ISISE//:sdy wox papeojumod 0 “€p910€€T

110)/W09" K[ 1M

ASULdIT suowwo)) dAnear) ajqedidde ayy £q pauIdA0S ale SA[ONIER O s Jo sa|n1 10J AIeIq] SUIUQ A3[IA\ UO (SUONIPUOD-P!



URQUHART ET AL.

understood in education research, and why it mattered.
Our main questions were whether education “sense-mak-
ing” was rooted in organizational sensemaking or not,
whether there were distinct differences, and how this
research might overlap with information science research.

We must stress that our rapid review for the educa-
tion research had limitations:

» Most systematic reviews search a variety of databases.
We only chose one, Web of Science, and filtered the
output by “education research” as categorized by Web
of Science.

« We did not have a team doing the screening for included
and excluded studies in educational research. One per-
son (CU) did the screening and shared the details of the
screening with other members of the team.

« Most systematic reviews assess studies for risk of bias.
This was not a concern for us, as we were not assessing
“what works” but “how does the method work.” Our
literature search specifically set out to find qualitative
research.

For the educational research group, the first stage of
screening was the classification into two main groups
(educational—mainly policy, implementation of reforms
and science sense making) and health (patient educa-
tion/self-management), tabulating details of the main
topic, prior sense-making/sensemaking approaches
cited (if any), or other approaches to sense making and/
or additional research methods used, together with
authors’ conclusions about sense-making/sensemaking
(Appendix A, Tables A1 and A2). Where possible, the full
text of the study was used for this, but we have included
some details from the abstract if the full text was not
available. Appendix A therefore provides available details
from the 86 items retrieved.

2.2 | Finding and screening the
literature: Updating for the information
science studies

The update search (2016-end February 2023) was con-
ducted on three main databases/collections: LIS collec-
tion (incorporating Library and Information Science
Abstracts), LISTA, and Web of Science Core Collection
(using filters for Information Science, Library Science).
The main search query was “sense-making OR sense-
making OR ‘sense making’.” Another search with the
main search query, and the topic “knowledge manage-
ment,” for the same time period, provided a few more rel-
evant items. Our focus was on methodology, which
meant that some purely theoretical articles were

| JASIST RUIREE

excluded. We included studies, and reviews that covered
both theoretical principles and discussions of methodol-
ogy. We had already retrieved information on some rele-
vant doctoral research studies, and had the material in
sense-making.org to act as a basis for the relevant litera-
ture on Dervin's Sense-Making Methodology (SMM). In
addition, the previous review work (Urquhart
et al., 2020) had identified key literature for organiza-
tional sensemaking, knowledge management, some
emerging topics of interest, and reviews.

2.3 | Choosing an appropriate approach
to meta-synthesis

We were interested in relationships between ways
researchers approached sense making, their definitions,
and how the methodology worked for them. There are
many approaches to meta-synthesis (Barnett-Page &
Thomas, 2009). A qualitative meta-synthesis follows an
intentional approach to finding and selecting research
studies (usually qualitative, but can be a mix of quantita-
tive and qualitative research). The emphasis is usually on
how the intervention works (or why the intervention is
not always successful). For us, meta-ethnography was
more appropriate as we were more interested in method-
ological inquiry than how and whether findings fitted
together. Meta-ethnography uses “case studies,” selected
research studies. It was important that possible new
interpretations were rooted in well conducted research,
as our focus was “doing sense-making.” The meta-ethno-
graphic approach was based on Doyle's enhancement
(Doyle, 2003) of the original Noblit and Hare approach to
meta-ethnography (Noblit & Hare, 1988). Doyle (2003)
selected case studies primarily for the “opportunity to
learn,” with boundary conditions for case requirements
including consideration of stance in the text (reviewer/
author), and trustworthiness of the case study. Our analy-
sis template had sections for identified gaps, research
questions, research framework, research design, sample,
methods, analysis, findings (with emphasis on sensemak-
ing methodology), personal reflections by the reviewer,
methodology implications.

2.4 | Initial stage of meta-synthesis

For the education set, the case studies were selected from
the 62 “included studies,” primarily on the basis that
there was sufficient qualitative data in the published
paper for verification that the qualitative approach was
sound (boundary condition). This advantageously pro-
duced a diverse range of 14 studies (indicated by a double
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asterisk in Appendix A). Two co-authors (BC, LL) were
asked to choose one or two of the case studies, reflect on
a list of questions and complete the template. The three
co-authors dealing with the case studies have different
interests in sense-making/sensemaking, and thus the
reflections present a mix of research, academic and prac-
titioner perspectives.

For the information science group, there was no need
to classify into main groups, although there was a range
of sense-making/sensemaking applications, with differ-
ent sub-disciplinary interests. Appendix B provides brief
details of the topics, the sense-making/sensemaking
approaches that influenced the research design and anal-
ysis, and some notes on the methodology, for the 97 publi-
cations in the final set (not necessarily separate studies as
some publications were related to each other). We took a
similar approach to the selection of case studies as we did
for the education research group, focusing on well con-
ducted studies, and ensuring inclusion of a range of
aspects (healthcare, knowledge management, learning
management systems, social media, application of differ-
ent sense-making frameworks).

2.5 | Second stage of meta-synthesis

The next stage of the meta-synthesis of the case studies in
both the education and information sets involved exami-
nation of the interpretations across the case studies (tak-
ing each set separately at first) (Section 4). We examined
how and why sense-making/sensemaking was applied,
appraising the methodology and methods, analysis and
how the purpose of the research related to outcomes,
and produced tables of observations, with summary
tables for each set (information science and education).

2.6 | Third stage of meta-synthesis

A meta-ethnography provides a final line of argument
synthesis that brings the findings of different studies
together in a way that is credible, enlightening, and
transferable. Our focus, on the methodologies used in
studies, means that our synthesis metaphor is a jour-
ney—think about the starting point (stance of the
researcher, aims), what you need to take for your sense-
making/sensemaking journey, what you could explore
and compare, and how to take guidance from travel com-
panions (theorists). The last stage of our meta-synthesis
was to compare across both summary tables to extract
important themes, and to use the journey metaphor to
integrate lessons from the case studies, plus some other
previous research and reviews.

3 | RESULTS

3.1 | Overview of documents retrieved in
information science and communication
research

Dervin's sense-making methodology was the most fre-
quently cited, although the extent to which SMM was
applied varied (Table 2 and Appendix B). Weick and an
influential review on organizational sensemaking by Mai-
tlis and Christianson (2014) were frequently cited, usu-
ally for research with organizations. As in the education
research cohort, several studies appeared to use the term
sense-making or sensemaking without reference to any
theoretical framework.

The situation of the research varied, but education
(formal and informal) was prominent, fortuitously con-
firming our suspicions that the education research cohort
on sensemaking could be important to this review. We
found earlier (Urquhart et al., 2020) little recent aca-
demic research on cognitive approaches to sensemaking
(attributed to Dan Russell's move to working for Google
(Russell, 2019)) and a shift in Gary Klein's focus of
research. However, it seems that previous research on
“sensemaking as searching” can help the design of search
systems for searching as learning (Rieh et al., 2016). The
data/frame model (Klein et al., 2006a, 2006b) plays a
prominent role in the Zhang and Soergel (2014, 2020)
integrated model of sensemaking—as do ideas on infor-
mation foraging and sensemaking loops (Pirolli &
Card, 2005), exploratory search (Qu & Furnas, 2008) and
earlier influences (Russell et al., 1993). Information visu-
alization was another area of study within “learning sys-
tems”—in formal education as well as areas such as
intelligence analysis. Doppler Haider et al. (2019) used
Klein's data/frame model (Klein et al., 2006a, 2006b) and
Waldner et al. (2021) used a HCI approach based on Rus-
sell et al. (1993), Pirolli and Card (2005). Bowers &
Krumm (2021) developed a theory of action for data use
in education based on previous research on models of
data use. Rieh et al. (2016) suggested that there were gaps
between subfields of student web searching by students,
design of information literacy programs and search sys-
tem development within learning. More emphasis on
“searching as a learning process” may be required.

The frequency of health, social care and “life experi-
ence” settings for individual sense-making and organiza-
tional sensemaking was accompanied by use of different
approaches such as autoethnography, Interpretative Phe-
nomenological Analysis, and Everyday Life Information
Seeking (Savolainen, 1995). A group of studies examined
the experiences of migration, being a refugee, or return-
ing from working abroad.
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TABLE 2 Classification of educational research retrieved.

| JASIST RUIREE

Health/patient education and self-  Total

Name of framework Education (n = 71) management (n = 15) (n = 86)
Weick (and variants) 17 4 21
Dervin (SMM) 2 2 4
Science sense-making and 6 0 6
conceptual learning
Interpretative phenomenological 2 5 7
analysis (IPA)
Education research writing on 12 (of these 5 did not also cite Weick) 0 12
sensemaking (influenced by
Weick?)
Use of metaphor 3 0 3
Narrative (narrative inquiry, 4 0 4
narrative performance theory,
narrative writing)
Autoethnography 3 0 3
Chronic disease management/body- 1 3 4
mind (various authors)
Some stress on dialogue/dual 8 4 12
process/identity and role tensions/
exploring difference
Coherence (Honig & Hatch) 2 0 2
No previous sensemaking theoretical =~ 12 (with one systematic review 2 14
framework mentioned including studies that mention
sense-making of learning analytic
dashboards)
No full text available 10 1 11

The organizational sensemaking group covered com-
munications practices in contentious areas, working
across community networks, crisis communications,
organizational change. The shared theme was that of
individuals making sense of troublesome situations, deal-
ing with ambiguity, uncertainty.

3.2 | Overview of the documents
retrieved in education research and related
reviews of organizational sensemaking

Most of the studies retrieved were in the general educa-
tion area (n = 71), with a small sub-group of six con-
cerned with sense-making in science. The remainder
(n = 15) were more concerned with the patient or health
professional experience, mostly dealing with self-manage-
ment of chronic disease. Interpretative phenomenological
analysis (IPA) was an approach used in a third of the
health group to “make sense” of the patient experience
(Table 2). Finding a small group of autoethnography
studies was not surprising (Urquhart & Lam, 2021).

No sensemaking theoretical framework was apparent
in 14/86 items retrieved. The term sense making
appeared without any reference to previous literature on
the topic, or as “common sense.” Some of these studies
examined sense making of learner analytic dashboards,
including one systematic review. This type of sensemak-
ing seemed to relate to the cognitive approaches to sense-
making, such as the human computer interaction (HCI)
approach to sensemaking, which is categorized in the
Oxford Bibliography (Urquhart et al., 2020) as associated
with searching, exploratory search, information visualiza-
tion and contextual sensemaking.

Most of the education research approaches to sense-
making had been influenced by organizational sensemak-
ing (Weick). One recent review (Cristofaro, 2022)
followed a systematic review process, and two other over-
view studies that have taken different perspectives on
sensemaking. The latter two examine power in sense-
making processes (Schildt et al., 2020) and differentiation
of types of sensemaking using a phenomenological per-
spective (Sandberg & Tsoukas, 2020). Cristofaro (2022)
attempts to update the Weick sensemaking model as
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explained in Weick et al. (2005), to examine how new
approaches have survived—a Darwinian co-evolutionary
approach that should explain better what is important
now in organizational sensemaking. Four new properties
are identified: context dependent (material or social),
driven by affective states stimulated by body experiences,
power directed, and emotionally and cognitively conta-
gious. Two properties are updated, as retrospection is
now seen as future-oriented retrospection, and extraction
of new cues is considered as extraction and update of
cues. These changes parallel the increasing interest in
embodiment in information science. Similarly, the
emphasis on emotion and contagion echoes some
research on the reasons for the success of misinformation
and conspiracy theories. For our purposes in information
science, Cristofaro emphasizes the collective sensemak-
ing that occurs in organizational sensemaking, noting the
important role of middle managers in mediating sense-
making processes.

The one theme uniting most of the education
research studies cited frequently in the cohort retrieved
was the need for research strategies sympathetic to the
educational setting. The main education sensemakers
cited included Spillane et al. (2002) who noted the dialec-
tic of requiring change (policymaking) but allowing for
local autonomy, stressing the importance of situated cog-
nition. Coburn (2001) attempted to bridge institutional
theory (Scott, 1995) and sensemaking theory
(Weick, 1995). Coburn viewed sensemaking as collective
(rooted in social interaction and negotiation) and social
(because deeply situated in teachers' embedded contexts).
Organizational sensemaking often uses the term group
sensemaking but Coburn's use of the term collective
makes the important distinction that teachers were not
necessarily united in the implementation of a particular
policy, and sensemaking was shaped by school leaders
(Coburn, 2005). Coburn (2006) used frame analysis (e.g.,
Benford & Snow, 2000; Snow et al., 1986) together with
sense-making to understand how the teachers' sensemak-
ing with their social networks could be shaped iteratively
and influenced by school leaders. Ketelaar et al. (2012)
examined differences in ownership, sense-making and
agency, suggesting that these three concepts were related
in different ways to teachers' identities, using the Lutten-
berg et al. (2009) typology of sense-making. Mirz &
Kelchtermans (2013, p. 4) examined the individual and
collective processes of sense-making: “sense-making is
generally defined as an (inter)active and dynamic process
by which individuals and groups make meaning from the
environments in which they operate, which in turn ori-
ents their actions.”

In science sense-making, use of the terms sense-
making and sensemaking was very varied, sometimes

without clear relationship to previous education research
on sensemaking. Many of the science and mathematics
studies concerned the Next Generation Science Standards
(http://www.nextgenscience.org). Some  researchers
referred to McNeill's simplified grouping of the Next Gen-
eration Science Standards of science practices into three
main sets of practices: Investigating, Sensemaking and
Critiquing practices (McNeill et al., 2015). In other stud-
ies, the theoretical justification was more mixed. From
our perspective, there may be links with between spatial
sensemaking (Ramey et al., 2017) and participatory sen-
semaking and social cognition, as participatory sense-
making is part of the enactive approach with its five core
ideas of autonomy, sensemaking, embodiment, emer-
gence and experience (Froese & di Paolo, 2011) and based
on Varela's perspective on cognitive science (Varela
et al., 1991). Two studies (Finch et al., 2020; Marckwordt
et al., 2022) cited and used the framework developed by
Odden and Russ (2019) for science sensemaking as a pro-
cess of knowledge integration.

3.3 | Recent systematic reviews,
overviews, integrative approaches in
information science sense-making

In information science, the recent focus has been on inte-
grating models of information seeking behavior (e.g.,
Liu, 2017). Urquhart (2011) in an examination of suitable
meta-synthesis methods for research on information
behavior, noted the range of inquiry paradigms used in
existing reviews, and recommended that theoretical
assumptions need to be made apparent when integrating
findings from different research paradigms. Agarwal
(2022) discussed how to develop a unified approach to
modeling information behavior, with care taken to exam-
ine differences between models, rather than trying to iron
out the differences—“unity in diversity” as Agarwal
defined the approach. Agarwal (2022) included sense-
making (SMM), but the unified model inevitably reflects
the other models included, and looks, superficially, more
like an information seeking process model. For most
information systems designers, and most information ser-
vices, a process model makes more sense to their view of
the world, as the information seeking takes place over a
relatively short timescale. However, sense-making is mes-
sier, involving situation entry origins, situation move-
ment states, reactions to situation (emotions, attitudes)
(e.g., Dervin, Reinhard, Song, & Reed, 2006)—and may
occur over a longer time period than is generally studied
for information system design.

Rieh et al. (2016) reviewed research on aspects of sen-
semaking in “searching as learning,” and developed a
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model of comprehensive search for critical and creative
learning, that emphasizes the higher levels of Bloom's
taxonomy of learning objectives in analyzing, synthesiz-
ing, integrating and creating information. Search systems
could support the required sense-making activities
through more attention to different representations,
annotations for reflection, maps and diagrams to encour-
age organization and structuring in different views.
Marchionini (2019) reviewed searching for information,
sensemaking and learning to develop a theoretical frame-
work that links those concepts.

Turner et al. (2023), in a different approach to a litera-
ture review on sense-making/sensemaking, used topic
modeling (unsupervised machine learning) and content
analysis, using 60 articles from a Web of Science search
for text analysis, alongside the literature review on sense-
making/sensemaking in the Oxford Bibliography
(Urquhart et al., 2020). The final multifaceted sensemak-
ing theory has nine stages of sensemaking: sensing,
meaning-making, sensegiving, becoming, agency, coun-
terfactuals, future-scoping, movement, and impact. The
authors map these to existing sense-making/sensemaking
frameworks. Dervin's “verbings” appears the easiest
match, but the associations are not direct. Sensing is
related to be aware, meaning-making to interpret,
(or experience or comprehend) sensegiving to ascribe
meaning to, becoming to experience, agency to feel, coun-
terfactuals to understand, future-scoping to grasp, move-
ment to comprehend and/or meaning making (with
aspects of moving through time/space). Impact has no
direct association with Dervin's verbings, but does relate
to the desirable optimistic outcome of sense-making—or
Snowden's emphasis on where potential changes can
occur (more stories like these, fewer like these).

A bibliometric analysis (Chang & Li, 2020) of the
influence of Dervin's SMM, based on citations to the Der-
vin (1983) publication indicated that authors most fre-
quently cited Dervin (1983) in “related work” (literature
review or introduction). The SMM concepts of gaps was
cited most, followed closely by situations, then uses.
Almost three quarters of the citing articles were in jour-
nals classified as Library and Information Science
journals. Over half the citing articles were concerned
with information behavior, perhaps demonstrating the
turn to the user and their situation. Kelly (2021) dis-
cussed an interview with Brenda Dervin in which Dervin
reflected on her personal journey as a researcher, work-
ing on the development of SMM, across the information
science and communication domains. Savolainen (1993)
discussed the contribution of sense-making to study of
information seeking and use, prior to the development
of the Everyday Life Information Seeking (ELIS) model
that attempts to provide a framework for non-work

| JASIST RUIREE

information seeking (Savolainen, 1995) taking account of
how personal priorities for organizing life, and also tak-
ing account of factors that may affect that mastery of get-
ting things done. Several studies in Appendix B (Li &
Todd, 2016, and the case studies Oduntan, 2018, and Ols-
son, 2016) cite both Dervin's SMM and ELIS as influences
on research design. Sense-making was also mentioned as
a contributory theory to studies on “information practice”
in a review (Zhong et al., 2023).

Mesgari and Okoli (2019) reviewed the organizational
sensemaking literature that concerned use, adoption, atti-
tudes, and practice with technology, and sensemaking
around technology. They proposed an ecological
approach to studying organization-technology sensemak-
ing, which should explain the adoption of information
technology through the relationship between the user,
information technology artifact, and action—what people
do to make sense of the information technology, and how
the affordances develop.

3.4 | Making sense of individual
experience, and narrative approaches

The literature searches in both the education and infor-
mation science fields revealed a group of studies that
used related approaches to sense-making/sensemaking
and used terms such as “making sense.” These included
Interpretative Phenomenological Analysis and autoeth-
nography. Another, varied group, used the term “narra-
tive” in their sense-making/sensemaking research, and
we noted mentions of “dialogical” and “dialectical.”

One strategy, frequently used in health research stud-
ies on patient experience, was interpretative phenomeno-
logical analysis (IPA). VanScoy and Evenstad (2015)
reviewed the applications of the IPA approach in library
and information science qualitative research, and situ-
ated it within previous phenomenological approaches
used in library and information science. VanScoy and
Evenstad discussed how to apply the procedures in their
own research on reference and information service librar-
ians, and the stress and burnout experienced by informa-
tion and computer technology professionals. The
advantages of the IPA approach include the provision of
clear procedures, although VanScoy and Evenstad sug-
gested that existing qualitative data analysis software,
designed more for grounded theory, may not help the
multi-stage analysis required. Further examples of
the use of IPA include VanScoy and Bright (2017) on
librarians of color in reference services, Zontek and
Lipianin-Zontek (2021) on knowledge management and
transfer in diverse voluntary groups, Rimkeit and Clar-
idge (2017) on reading classic fiction in book groups for
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people with dementia and Valentine et al. (2020) on
young people's experience of a social media intervention
for first episode psychosis. In more organizational set-
tings, IPA was used by Urban (2021) on individuals' expe-
rience with virtual documents in a 3D storytelling world,
by Ahmed and Naveed (2019) on academic information
behavior of visually impaired students, and by Jackson
(2018) on the experience of ethics review board chairs
with changing approaches to research data governance.
Other studies have taken a mixed approach, for example,
combining grounded theory and IPA (Chen et al., 2020),
participatory action research and IPA (Mat Saat et al.,
2018) studied Malay children's experiences of parental
cancer). Gorichanaz (2015, 2017, 2019) has developed an
approach called auto-hermeneutics, examining relation-
ships with IPA and autoethnography along the way.
Hyatt (2017) described related research on athletic endur-
ance. Sbaffi and Hargreaves (2022) examined how infor-
mal caregivers of people with dementia approached
information seeking and developed trust in some sources
over others. They used IPA in the analysis and developed
a model of information trust formation that draws on
Dervin's sense-making framework (Dervin, 2015) as
interviewees frequently mentioned trying to make sense
of information, related to their context.

Autoethnography has many definitions, but as Fourie
(2021, p. 4) notes, the key characteristics are the use of
personal experience, writer as both researcher and
research participant, critical reflections, and self-evalua-
tion. The edited collection by Fourie (2021) examined dif-
ferent types of autoethnography, some of the challenges
in doing an autoethnographic study, and some examples
in library and information science. Another edited collec-
tion (Herrmann, 2017) took an organizational perspec-
tive, and focused on questions of power and identity in
working lives. Other examples of autoethnographic
research in information science include studies of librar-
ians working as faculty developers and information liter-
acy instructors (Bordonaro, 2020; Fister, 2017;
Morrison, 2017; Terry-Bowles & Sobel, 2022), and work-
ing in academia as a person of color (Cooke, 2019;
Gibson, 2019).

The research studies that claimed use of “narrative”
methods were a diverse group. One was chosen as an
education case study (De Luca Picione et al., 2022) for
the meta-ethnographic synthesis. Beyond the education
field, there are studies that discuss “narrative sense-mak-
ing”—one example in library and information science is
a study of how older people justified their rejection of
computers, and how they positioned themselves in rela-
tion to societal expectations of computer use (Weaver
et al., 2010). Andersen et al. (2020) used an approach to
narrative sense-making that stresses the ‘“stories told,

and lives lived” to examine narrative sense-making and
prospective social action (for change), introducing a spe-
cial issue on the topic. Within health services research,
there is an approach entitled communicated narrative
sense-making that is based on the theories of Koenig Kel-
las (2018). Charvat et al. (2021) used this approach to
understand the role of social support for pregnant
women during the COVID-19 pandemic, and the type of
narrative tone in the stories the women told. Computa-
tional text analysis has made the analysis of large
amounts of text much easier, and Guenduez and Mettler
(2023) used structural topic modeling with qualitative
narrative analysis to understand the “stories” that gov-
ernments were presenting about their policies for artifi-
cial intelligence. Another narrative analysis (chosen as
an information science case study) examined how
changes occurred in the sensemaking of the purpose of
internal social media in a public sector organization
(Madsen & Schmeltz, 2022).

Another aspect of “experience” is human information
experience understood in terms of UX, user experience
research and its relationships to human information
interaction research (O'Brien, 2011). O'Brien articulated
the connections, including sense-making. Fu et al. (2023)
used SMM and O'Brien's ideas about “user experience.”

4 | META-SYNTHESIS

4.1 | Case studies selected for
information science research and sense-
making

We selected the following 19 case studies for further
examination

« Group of three studies authored or co-authored by
Jenny Bronstein: (1) Bronstein (2020) on using differ-
ent frameworks to study integration of migrant
workers; (2) Genuis and Bronstein (2017) regaining
“normality” in health crisis situations, (3) Naveh and
Bronstein (2019) on sense-making in virtual health
communities for diabetic pregnant women.

« Cuevas Shaw (2021) on scholarly publishing reactions
to the COVID-19 pandemic and organizational sense-
making, taking a complex adaptive systems perspective
and using discourse analysis of documents.

« Davies (2020) on university communications practice
and internal sense-making by staff of an external mar-
keting campaign.

« Dennerlein et al. (2020) on co-designing tools for
work-based learning by professionals in the health
sector.
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» Doppler Haider et al. (2019) on the sensemaking by
intelligence analysts of various types of information
visualizations showing temporal development of crimi-
nal social networks.

« Ferrara (2017) on the information practice of volun-
teer guides at an art museum, taking a sense-making
perspective on how they integrated information pre-
paring them for exhibitions, and using discourse
analysis to critically examine the volunteers'
perceptions.

« Greyson (2018) on information behavior in health
and sense-making's relationships to information
triangulation.

« Koh et al. (2019) on Maker learning and information
behavior in a technology-oriented high school class.

 Lekic et al. (2020) on information behavior of top man-
agers in a French telecommunications company.

« Lichtner and Westbrook (2019) on collective mindful-
ness and sensemaking during a health IT
implementation.

+ Madsen and Schmeltz (2022) on sensemaking of
changes of purpose of internal social media in a public
sector organization.

« Mirbabaie et al. (2022) on rumor correction in social
media crisis communication, the spread of rumors,
how sense-breaking may work, and the differences
between connective and collective action.

+ Oduntan and Ruthven (2017) on the information gaps
in refugee integration.

» Olsson (2016) on the embodied information practices
of field archeologists.

« Sirikul and Dorner (2016) on Thai immigrants' infor-
mation-seeking behavior during settlement.

« Stieglitz et al. (2018) on sense-making in social media
during extreme events.

« Tao and Tombros (2017) on collaborative sensemaking
in collaborative information seeking.

The selection (Appendix C, Table C1) covered differ-
ent types of sense-making/sensemaking (Dervin's
SMM), use of the Zhang and Soergel (2014) model of
sensemaking that uses Klein's data/frame ideas, organi-
zational sensemaking (Weick), collaborative sensemak-
ing (Paul & Morris), information foraging and
sensemaking loops (Pirolli & Card, co-researchers with
Russell), and complex adaptive systems frameworks,
often for organizational settings where there is
uncertainty.

The situation of research included many types of
organizations (educational, technological, high reliability,
public sector, scholarly publishing, health sector). The
topics, questions, and research strategies varied.

| JASIST RUIRE

4.2 | Approach to meta-synthesis of
information science research on sense-
making/sensemaking

Some key concepts and themes from each study were
identified. We were interested in the stance and stated
purpose of each study, the research framework, and some
of the researchers’ observations on the sense-making/sen-
semaking studied. We were interested in studying a wide
variety of research designs, and the use of different
research frameworks. Where appropriate, the authors'
own words or those of influential authors for the design
of the research were included in the case study analyses
(Appendix C, Table C1).

The main themes that emerged from the table of
observations (Appendix C, Table C2) were:

« Various research stances (design science, for develop-
ment of analysis tools or learning tools, systems (com-
plex adaptive systems) approaches for understanding
and responding to complexity, and sense-making for a
purpose, often to understand a problematic situation
for individuals trying to overcome difficulties and to
plan support services (often information services)
accordingly (such as the studies on migrants). Some
research was formally funded by organizations as con-
sultancy type research, other research was funded by
national or international funding agencies, but many
of the information science case studies did not give
details about funding or other support.

« Huge variety in the contribution of sense-making
methodology to research design, methods, and analy-
sis. Like the education research case studies, several
used theoretical models or concepts that were relevant
to the situation under study (e.g., a framework
relevant to integration of migrants as well as [typically]
one or more aspects of Dervin's SMM).

« Similarly, there were many variations on SMM use,
although the most frequent was use of the situation-
gaps-uses/helps framework. Less frequently used
aspects were the notion of information resistance, the
importance of situational relevance, and participants
playing an active role in co-construction of findings
(Dervin's view of the actor as an expert in their field).

« Variety of dialogic processes (e.g., drawing out and rec-
ognizing contradictory views, identification of situa-
tional constraints, sensemaking that is wary of early
commitment to a decision).

« Use of multiple methods, and verification processes,
triangulation of findings.

« Analysis of social media to examine communication
processes, sense-breaking—big data analysis.
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« Using SMM or organizational sensemaking principles
for analyzing existing datasets.

« Examining how learning and information behavior
relate to each other during maker learning in
schools—using SMM as process oriented and people
centered research methodology.

« Communication and discourse analysis associated with
sense-making/sensemaking, looking at purposes of
communication, or discourse analysis of policy state-
ments, or how interviewees framed their reflections.

« Frameworks for inter-subjective sensemaking on social
media—do the affordances of social media allow for
expanded individual sensemaking—can we relate this
to the social enaction theories that may also influence
embodied sensemaking?

+ Collective sensemaking, collective mindfulness—dif-
ferences of opinion among researchers (depending on
their research stance) on what constitutes collective
sensemaking. Contrasting collective action with con-
nective action (analysis of behavior types on social
media). Making sense together with others for a pur-
pose—collaborative sensemaking.

+ Relevance of Zhang and Soergel (2014) model of sense-
making to study of learning situations, learning
tools—where the data/frame model of Klein
et al. (2006a, 2006b) seems very relevant. Collaborative
sensemaking models may include iterations of activi-
ties, structuring, sharing, synthesizing—structure and
data loops.

4.3 | Case studies chosen in education
research and sense-making

We selected the following seven case studies for further
analysis:

+ Chu (2022) on the individual sensemaking of univer-
sity and district stakeholders in a teacher residency
program where there seemed to be a lack of collabora-
tion among bodies responsible for implementation of
teacher residency.

+ De Luca Picione et al. (2022) on the sensemaking pro-
cess of academic inclusion (using an “upside down”
world narrative methodology).

 Hillmann et al. (2018) on the role of scenario planning
in educating future managers on resilience capabilities
such as anticipation and sensemaking (qualitative
research using video-based analysis comparing two
student groups).

+ Hodge and Stosich (2022) on accountability, align-
ment, and coherence: how educators made sense of

complex policy environments in the era of Common
Core State Standards, and related assessments, curricu-
lum, and teacher evaluation.

« Lambert et al. (2019) on the experiences of renal dieti-
cians dealing with patients with end stage kidney dis-
ease, using sense-making.

o Marckwordt et al. (2022) on teacher enactment of the
crosscutting concepts in Next Generation Science Stan-
dards in classrooms.

« Manuti et al. (2021) on metaphors (Lakoff & John-
son, 2003) as sensemaking tools to understand organi-
zational change management.

The full case study analyses are presented in
Appendix D, Table D1.

44 | Approach to meta-synthesis of
education research sense-making

The same approach to analysis of the case studies for
information science was used for this group
(Appendix D, Table D2).

In summary, the main themes (in bold) that emerge
from the education case studies were:

« Approaches informed by several theorists—sense-mak-
ing/sensemaking plus complementary research
strategies.

« Implications for research on sense-making in some set-
tings—will take time and possibly several qualitative
methods to examine thoroughly what is going on.

« Some multi-method approaches—using interviews,
plus observations, plus document analysis, often for
case study analysis.

« Concerns whether published papers had sufficient
details to judge whether the methodology was applied
as advised, or whether the methodology had sufficient
theoretical grounding. Appraisal of methodologies dif-
ficult, not enough information.

« Timescale, temporal factors—sense-making is iterative,
ongoing, may be interrupted by the arrival of new
information.

« Using findings to inform policymaking, on implemen-
tation of reforms, or practice guidance, or inclusion/
diversity policies.

« Sense-making in complexity—conflicting policy guid-
ance, different push and pull factors, trying to find an
approach that gives a sense of direction, coherence.

« Personal sensemaking—voicing uncertainties and con-
fusions for the individual, when personal and profes-
sional beliefs challenged.
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+ Collective sensemaking—discussions among col-
leagues (internal to the school) and external (profes-
sional associations).

« Ongoing sense-making—need for people to make
sense of seemingly contradictory information, to accept
ambiguity and the unknown, to use past experience
and knowledge, perhaps with some ideas about possi-
ble futures, to find a way forward.

« Use of conceptual metaphors—sometimes useful
but need to be handled with care, and awareness
of their limits (over-interpretation, and simplistic
generalization).

4.5 | Comparing and contrasting
education and information science
research observations

One of the main selection criteria for the case studies,
whether for the education or for the information science
group was the detail provided on the methodology. Even
so, some of the case studies lacked some details, a prob-
lem probably associated with journal word limits. For
doctoral students, studying relevant doctoral dissertations
available on databases such as Open Dissertation (Ebsco)
will provide more relevant details than journal articles
alone. Many earlier sensemaking studies were funded by
defense or high reliability organizations (for crisis man-
agement) and the full reports (e.g., Sieck et al., 2007) pro-
vide far more methodological advice than the journal
articles (Klein et al., 2006a, 2006b). The website sense-
making.org contains methodological advice on SMM
(papers by Brenda Dervin, colleagues, and doctoral stu-
dents). The Cynefin website (thecynefin.co) contains a
wealth of material on working with complexity, sense-
making in many different work and cultural
environments.

In both education and information science research,
many studies used several theoretical approaches to help
frame the research question. In the discussion in Sec-
tion 5, we discuss the use of different theoretical frame-
works. There are clearly many different research
methods that are used to study sense-making/sensemak-
ing. The education research set mostly used an approach
based on organizational sensemaking, but with some dis-
tinctive differences from the management literature. In
the information science set, the approaches were often
shaped by the intended outcomes of the research, and a
wide variety of methods used. Developing software tools
demanded a design science approach, whereas policy
evaluation or formulation was associated with retrospec-
tive qualitative research by independent observers. Longi-
tudinal analysis over a period exceeding 12 months was
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far more common in education research as policy change
implementation was complicated and lengthy. Some
examples of secondary analysis of existing datasets, or
existing research studies were evident in the information
science set.

The tables of observations (Appendix C, Tables C2
and Appendix D, Table D2) were further organized to
provide a line of argument synthesis about “doing sense-
making.” The metaphor of a journey seemed a good fit to
the concepts and concerns that stood out in the analysis:
assessing feasibility, guidance and constraints; choosing
appropriate routes to meet aims; exploring SMM in
depth; looking ahead—difficult policymaking, new
approaches; language problems for collective sensemak-
ing; support tools for sense-making.

5 | DISCUSSION

51 | Sense-making/sensemaking
methodology as a journey

The following sections provide the final stage of meta-
synthesis, the line of argument for sense-making/sense-
making methodology for information science. We used
the observations from both the education and the infor-
mation science sets in a process of dialogue, querying
within and across both sets, plus the further literature
research and reflections to reach the line of argument.
This is not a “one size fits all” approach. We should
expect that research plans, that are sympathetic to the
setting and participants, will vary from one study to
another. Several of the case studies mentioned use of
other theorists, to inform the planning of the research
strategy on sense-making, or the use of other theorists to
inform the analysis.

5.1.1 | Assessing feasibility, guidance, and
constraints

As indicated earlier, “doing sense-making” is a journey.
Many of the case studies considered several theoretical
approaches to inform the research strategy. Bronstein
(2020) used a model of integration (Ager & Strang, 2008),
critiquing this with ideas from Gibson and Martin (2019)
on information marginalization and Dervin's notion of
resistance (Dervin, 1992) and Dervin (1999, p. 742)
“assumes that articulation of one's lived experience
including its struggles and resistances as well as align-
ments with given order is in itself a Sense-Making jour-
ney.” These three theoretical perspectives were different,
the Ager and Strang (2008) choice justified from a review
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of theories around migration and settlement, and the
other two frameworks (Dervin, 1992; Gibson & Martin,
2019) illuminated and explained why those working with
migrant communities have to work to overcome distrust
among their migrant clients.

Dennerlein et al. (2020) used the information foraging
and sensemaking loops (Pirolli & Card, 2005) to help
design software tools for informal learning, influenced by
Fraut's research on theories of informal learning
(Eraut, 2004) and his differentiation between reactive
and deliberate learning. That differentiation helped to
decide which of the possible affordances were likely to be
appropriated in the workplace. Occasionally the theory of
choice does not work very well and has to be revised with
more categories. Doppler Haider et al. (2019) had earlier
used Klein's work on data/frame sensemaking, but the
extended model (Klein, 2013) that postulates three ways
of obtaining insights, did not fit all the ways intelligence
analysts made sense of information visualizations of the
temporal development of social networks.

Work on sensemaking in social media uses several
different theories as bases for the research framework.
Stieglitz et al. (2018) used a framework of inter-subjective
sensemaking, citing social enaction theorists (De Jae-
gher & Di Paolo, 2008; Fuchs & De Jaegher, 2009) as well
as Suthers (2006) on trajectories of participation, the
notion that patterns of participation over larger spans of
times and collections of actors could be used by others to
build inter-subjective sense-making. Mirbabaie et al.
(2022), studying rumor correction on social media, used
ideas about user archetypes that develop in sustaining
and amplifying information on social media (Vaast
et al., 2017) as well as a theory of connective action (Ben-
nett & Segerberg, 2013), Maddock's typology of user
behavior in questioning and correction (Maddock
et al., 2015) and Giuliani (2016) on sensemaking, sense-
making and sensebreaking.

Schildt et al. (2020) review power and sensemaking in
organizations, contrasting episodic and systemic power,
conscious and less conscious assumption of power.
Examination of power and possible unconscious bias is
important when planning research strategies for sense-
making studies. In organizations, senior managers and
policymakers may view their role as “sense-giving,” but
the review by Cristofaro (2022) of organizational sense-
making points out the pivotal role of middle managers in
assisting sensemaking by staff. This was evident among
the education research studies, with the critical role of
head teachers in mediating how top-down policies might
be implemented in schools.

Power may be unquestioned by those wielding
it. Oxborrow (2020) used SMM but experienced problems
in using SMM to examine the experience of non-Maori

librarians in learning about, or engaging with Maori
knowledge. Oxborrow suggested that as SMM is rooted in
a Western culture, it is more suited to situations, perhaps
such as described by Oduntan and Ruthven (2019, 2020),
where the focus is on encouraging someone from the
non-dominant culture to fit into the dominant culture.
Asking someone from the dominant culture about their
interactions with a non-dominant culture is difficult
when there is no perceived need to know about that cul-
ture. Individuals may have information gaps of which
they are entirely unaware. Oxborrow considered artificial
gaps (knowledge gaps encountered through formal study,
in this case about Maori culture), anticipated gaps (learn-
ing about Maiori culture on a just-in-case basis), and
avoided gaps (where an individual decides not to address
their information or knowledge gap). Oxborrow used
additional methods, including focus groups with Maori
librarians (to discuss their experiences with non-Maori
colleagues) to understand how these gaps emerged.

In another doctoral research study, Ford (2020) used
SMM to focus on a holistic understanding of information
use among public health practitioners. The researcher
used semi-structured interviews and vignettes, and
grounded theory to produce a substantive theory of infor-
mation use. Suitably designed vignettes, (Finch, 1987)
can provide complementary qualitative data about the
likely strategies of information seeking and use, and can
be combined with semi-structured interviews (O'Neill &
Urquhart, 2011; Rowley & Urquhart, 2007; Urquhart,
1998). Vignettes are often helpful when participants may
be reticent about the acceptability of their own views or
attitudes toward policies (Leering et al, 2022;
Urquhart, 1999).

Among the information science case studies, Davies
(2020) examined internal sense-making about an external
marketing campaign, using informal organizational eth-
nography with SMM to guide interviews and analysis, to
encourage staff to voice contradictory, diverging views, to
show awareness that the context was changing, and for
interviewees to accept that agreement with the campaign
was not necessary. In a different perspective on exploring
difference, Doppler Haider et al. (2019) found in think-
aloud sessions that intelligence analysts looked princi-
pally for connections, trends, and some also used story-
telling (filling out a frame). However, they did also
compare, tried to eliminate and verify, as well as noting
contradictions.

Most of the information science case studies that used
discourse analysis techniques were concerned about the
purpose of the communication, what was actually stated,
and whether those uttering or presenting the statement
meant what they said, and how they presented the state-
ment for communication with others. For example,
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sentiment analysis on the basis of keywords is common
in social media analysis, but Abbas et al. (2018) tried to
go beyond the keyword approach and identify conversa-
tion threads. Cuevas Shaw (2021) analyzed policy state-
ments by scholarly publishers, Ferrara (2017) asked why
the volunteer guides chose to phrase their reflections in
the way they did, and Olsson (2016) examined the truth
claims of archeologists as they made sense of findings in
field archeology.

In summary, some of the concerns about dealing with
the context and power (implicit and explicit) were evi-
dent in many sense-making studies. Dervin's SMM has
developed over decades and has a core concept of power
(as constraining or facilitating sense-making), and focus
on process (“verbs” instead of “nouns”) (Naumer
et al., 2008). Perhaps the use of so many of those comple-
mentary theoretical frameworks, or research techniques
suggest that “verbing” also applies to consideration of the
context. Researchers need to understand how the culture,
or community is enacted, how expected behavior
develops and norms change.

5.1.2 |
the aims

Using appropriate routes to meet

The prominent difference between research on informa-
tion behavior in library and information research and the
education research group was the use of observation of
education professionals communicating, both with stu-
dents, and with each other. Teachers, as several of the
studies noted, are accustomed to observation as part of
teacher evaluation and that probably makes the teaching
observation “acceptable,” with a defined time limit of a
class time of about an hour. For other professionals more
negotiation might be required, but observation helps, as
one case study found, to identify instances when profes-
sionals thought they were complying with reforms—but
were not. Observation reveals what is not mentioned as
well as what is, and how the conversation proceeds. Dis-
cussion of a particular class session provides a focus for
the interviews (before and after) to help teachers discuss
particular uncertainties and confusions about changes,
for example, to curriculum or assessment. Even if formal
observation is not possible, site visits can provide useful
background information, and collecting documentation
by the organization and for the organization, is helpful
(as noted in several of the case studies). Sense-making is
ongoing and several of the case studies examining
reforms took place over a period of 12 months or more,
allowing time to observe some of the iterations, alter-
ations, and adjustments.

| JASIST BUIREE

Several of the sense-making and organizational sense-
making studies took care to use complementary research
methods to provide triangulation of their findings. In the
education research group, for example, Chu (2022) iden-
tified the various stakeholders involved in a teacher resi-
dency program. The main research approach was
interviews with the stakeholders, over a 2-year period
covering the pilot project and implementation of the pro-
gram. The interviews were complemented by extensive
observation of relevant events, classroom related activi-
ties, and documentation (including policy messages).
Analysis identified what was happening—and what was
not happening, through a process of constant compara-
tive analysis. The study shared interview transcripts with
interviewees. A panel of subject experts served as audi-
tors. Marckwordt et al. (2022) examined how educators
made sense of complex education policy changes. After
the researchers completed a classroom observation, they
wrote up analytic memos. Prior to the classroom observa-
tion and after the observation teachers were asked about
their attitudes toward the Next Generation Science Stan-
dards, with further interviews on the Cross Cutting Con-
cepts at mid-year and end of year periods. Hodge and
Stosich (2022) examined how educators made sense of
multiple policy changes. They used two case study sites,
similar in one respect but different in another. The
methods included semi-structured interviews, classroom
observation, plus observation of teacher meetings and
professional development sessions, and a public hearing.

In a slightly different perspective on triangulation,
Greyson (2018) concluded from a study of young parents'
information practices that triangulation was in fact part
of information practice for these young parents in a
socially marginalized community. Information triangula-
tion was evident in iterative information seeking, assess-
ment and sense-making. Greyson describes processes of
stepwise escalation as the young parents checked infor-
mation from multiple sources, taking into account the
authority of the source but maintaining their own
agency.

The design-based research group within the informa-
tion science group used various types of observation.
Doppler Haider et al. (2019) used think-aloud sessions for
intelligence analysts to explain their sense-making of var-
ious information visualizations. Dennerlein et al. (2020)
used co-design scenarios and low fidelity prototypes to
examine which affordances were taken up for informal
learning in primary care. The patterns of collaborative
sensemaking (task and information) were studied
through use of screen recordings (Camtasia) of each par-
ticipant, chat transcripts, as well as questionnaires and
interviews (Tao & Tombros, 2017).
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The research on social media used various types of
quantitative analysis, understandably, given the vast
quantity of data to analyze, but Mirbabaie et al. (2022)
used quantitative techniques to identify the rumor sub-
sets, and then did qualitative content analysis on those
subsets. Abbas et al. (2018) tried to develop an automated
text analysis for identifying conversation threads, using
various approaches. Stieglitz et al. (2018) used sentiment
analysis and also used social network analysis.

In summary, the choice of methods used in most of
the case studies reflected the research questions and con-
cerns about triangulation. The education research group
observed teachers directly, and use of ethnographic
methods helped to understand sense-making over time.

51.3 | Exploring SMM in depth

Many library and information science studies that use
SMM, in whole or part, use interviews. Koh et al. (2019)
used individual interviews (SMM informed—examining
inspirations, actions, emotions, challenges, helps and
learning), process mapping and maker process surveys,
for a study of maker learning in high schools. In the lat-
ter study SMM was selected for its emphasis on being a
process oriented and people-oriented methodology. Very
often the emphasis is on situation-gaps-bridges/helps as a
working framework for research design. However, the
approach actually implemented may vary according to
which version (publication, or workshop) about SMM
has informed the research design.

For example, Oduntan and Ruthven (2017) discuss
the justification for using sense-making methodology
(SMM), explaining the focus on movement, change, and
forces facilitating or constraining this movement (Der-
vin, 2003). The approach (Dervin et al., 2003) was well
suited to a doctoral research study of the information
behavior of asylum seekers and refugees. The authors
describe development of an information needs matrix to
help policymakers and service providers to this group,
but the authors stress the importance of a situational
approach (such as SMM) to deeper understanding of
information needs and sources (Oduntan & Ruth-
ven, 2020). As Naumer et al. (2008, p. 2) emphasize
“Communication must be studied and practiced commu-
nicatively with the realization that research is itself com-
munication practice. Effective communication requires
focusing on the 6Hs—head, heart, hand, habit, hege-
mony, and habitus. Intersecting with others requires dia-
logic approaches and dialogue requires disciplined
communication techniques that are reflected in interview
questions and techniques.” As there are often pressures
on information service providers or system designers to

justify running costs, it is easy for some evaluations
to focus on the sources, and “relevances” of the sense-
making metaphor (Mr Squiggly diagram, Naumer
et al. (2008, p. 2) at the expense of greater understanding
of the sense-making/sense un-making processes, gaps
(confusions and muddles), bridges (ideas, attitudes, emo-
tions, memories) and outcomes (helps, hurts, impacts).
There is detailed advice on SMM interviewing, advocat-
ing a focus on “being able to elicit and hear what people
really want, think, need, feel, experience, struggle with”
(Dervin, Reinhard, Song, & Reed, 2006) that provides
practical advice on enacting interviews using SMM prin-
ciples (Urquhart & Lam, 2021).

One study in the science sense-making group
described an intervention to help a student with autism
deal with assessment requirements requiring participa-
tion in small group discussion (Lambert et al., 2020). For
encouraging reflection in some situations, the advised
approach for explicitation interviewing suggests sitting
alongside, not opposite, the interviewee (Urquhart
et al., 2003). This coincides with advice on talking with
many neurodiverse individuals. This is another reason,
perhaps, to be empathetic and creative with the combina-
tion of techniques used to study sense-making. Sense-
making interviewing methods have also been used in
knowledge management research to surface tacit knowl-
edge of experts (Linderman et al., 2011) and assessment
of the collective impact of city development initiatives
(Linderman, 2016). In service planning, Carlin and Whit-
taker (2018) used Dervin's SMM as a framework for
designing library interventions for autistic students.

Two of the information science case studies used
SMM principles in the analysis, but not the interviewing
methods. Naveh and Bronstein (2019) examined how vir-
tual health communities might help pregnant diabetic
women, using a hybrid approach of inductive and deduc-
tive coding. Genuis and Bronstein (2017) re-analyzed
existing studies, one that examined information behavior
of women around the menopause (and which did not use
SMM interviewing methods) and the other study that
analyzed text comments in a virtual health forum for
people with Obsessive Compulsive Disorder (OCD), with
emphasis on how people with a chronic condition come
to terms with a new normal, and the sense-making pro-
cesses involved. The research on the virtual health com-
munities might be viewed as an examination of the
effectiveness of dialogue among the participants, and
whether sense-making among participants was effective.
Another approach that uses sense-making principles in
the study of communication in public spheres is the com-
munication-as-procedure framework developed by Schae-
fer and Dervin (2001, 2009). This was based partly on
communicative action and structuration theories, using
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verbings to describe both situation-defining strategies
and communicating tactics. The final coding template
was based on research on online student discussion
groups on controversial topics, and comprised three
groups: (1) self-relating-to-self; (2) self-relating-to-other;
(3) self-relating-to-society. Possibly the communication-
as-procedure framework might have been used by Genuis
and Bronstein (2017) and Naveh and Bronstein (2019), as
there are shared concerns about dialogue in online
groups. However, the Schaefer and Dervin (2001, 2009)
research on student online discussion groups used a
teaching approach that used the SMM metaphor as
a guide for the discussions. The communication-as-proce-
dure framework has been used by Lam (2014) in research
on knowledge sharing among health professionals, to
identify how individual sense-making efforts can be
influenced by macro-level structures, context, and cul-
ture. Although Heverin and Zach (2012) cite Schaefer
and Dervin (2009) in their research on social media
responses to campus shootings, they did not report using
the communication-as-procedure framework. A research
study of women's health misinformation on social media
(Malki, 2022) considers the situational aspects of misin-
formation (and structural power) and uses Dervin's sen-
semaking framework to study how women frame and
process misinformation, and the socio-technical factors
shaping their experience.

Several of the case studies in information science
alluded to the ongoing and iterative process of sense-
making (Genuis & Bronstein, 2017; Koh et al., 2019;
Lekic et al., 2020; Madsen & Schmeltz, 2022). In the latter
study, the perceptions about the possible uses for internal
social media changed, and this was tracked through doc-
ument analysis, observations of communication on the
internal social media, and interviews with managers.
Qualitative content analysis provided composite narra-
tives of the shifts and reflections on possible reasons why.
McConnell (2016) describes how sense-making method-
ology (SMM) was combined with elements of organiza-
tional sensemaking (Weick, 1995). The doctoral research
examined sensemaking of employees of local authority
councils, and the sense-giving strategies of senior man-
agement, during a period of organizational restructuring.
Qualitative data was obtained using the SMM's MicroMo-
ment Time-Line interview technique (Dervin, 1983) and
the findings showed cycles of sensemaking processes that
might be prolonged, and provoke anxiety among
employees.

In summary, use of SMM to inform the research strat-
egy varied in apparent depth and extent. Sometimes the
journal publication guidelines may not permit space to
present enough detail about the methodology (e.g.,
Davies, 2020) although there may be sufficient
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indications in the way the findings were presented that
the researchers were acting in accordance with SMM
principles. Another difficulty is that there is no single
toolkit for SMM as the methodology has developed over
decades, and some of the publications on potentially use-
ful approaches, such as the communication-as-procedure
framework, may be hard to locate. Interviewing is not an
option when working with data sets from online commu-
nities, but it seems possible to demonstrate other SMM
principles in the analysis (Genuis & Bronstein, 2017;
Naveh & Bronstein, 2019). For practical advice on inter-
viewing people who might be potential users of informa-
tion systems or services, the guidance in Dervin,
Reinhard, Song, and Reed (2006) deserves to be wider
known, and certainly ethnographers working in industry
agree that such methods are not just for data collection,
they are truly communicative and co-creative
(Jones, 2015).

5.1.4 | Looking ahead—Difficult
policymaking, new approaches

The need to study sense-making seems relevant to many
practical policy problems, and sense-making is often rein-
vented as a term, out of necessity perhaps, to deal with
the transitions that face individuals, nations, and interna-
tional organizations. The immediacy of the problem is
paramount, and the researchers' familiar discipline
is used. In the education field, references might be made
instead to theories of learning or meaning-making (e.g.,
Bruner, 1990 on narrative and storytelling for meaning,
Eberbach & Crowley, 2017 on scientific observation,
Stahl, 2006, on group cognition). Hasan et al. (2017)
coined the term deep sense-making when using action
research to study how information systems may contrib-
ute to climate change activities. Other studies that dis-
cussed global problems did cite Dervin's sense-making.
Reser and Bradley (2020), in a transdisciplinary review
on the influence of personal experience on climate
change, contrasts individual perceptions, and sense-mak-
ing in natural environments with the hard science status
of individual/nature transactions. In another study that
also cited Dervin and Naumer (2009), the researchers
asked how respondents understood key terms and argu-
ments used by Controlled Environment Agriculture
(CEA) producers about their systems and products, and
(2) what value judgments respondents made about CEA
systems and products when given both supportive and
critical information (Broad et al., 2022).

Time and space factors are important here and well,
particularly for sense-making that involves body and
mind. We considered how many studies used related
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approaches to study “individual patient experience” (Sec-
tion 3.4). Mamykina et al. (2015) developed a sensemak-
ing framework for chronic disease management, using
key ideas from Dervin and Weick of the gap, but also
stressing the importance of individual experiences for
sensemaking. Sense-making that involved physical expe-
riences and emotions, incurred over a period of time,
relates to the enactive approach to social cognition (Gal-
lagher, 2000, 2014; Shapiro & Spaulding, 2021; Stewart
et al.,, 2010). Embodiment featured in one of the case
studies (Olsson, 2016). For some of the science sense-
making studies, there did seem to be links between their
underlying assumptions (e.g., spatial sensemaking,
Ramey et al., 2017) and social enaction principles,
embodied cognition (a debated concept, see, e.
g., Zwaan, 2021). Sense-making in virtual environments,
such as social media, may provide technical affordances
to expand the possibilities of individual sensemaking to
inter-subjective sensemaking (Stieglitz et al., 2018). Kie-
sow et al. (2021) combined SMM with Gibson's affor-
dances to understand what affordances digital news sites
offered readers, and how readers made sense of those
affordances. An eco-feminist study (Hoarau-Heemstra &
Kline, 2022) of animal-based tourism studied how opera-
tors make sense of the abilities and needs of working ani-
mals during the co-creation of a tourism experience in
order to “make kin across species,” rather than reducing
the experience to one of animal exploitation.

Educational reform is complicated, and Snyder
(2013), in an OECD Working Paper, examines the nature
of complexity theory and its application to educational
reform. Snyder includes a diagram of the Cynefin frame-
work (Snowden & Boone, 2007) to illustrate the strategies
leaders might take in different situations: the known
(sense, categorize, respond); knowable (sense, analyze,
respond); complex (probe, sense, respond); chaotic (act,
sense, respond); disordered domain (possibly do nothing).
Snowden's ideas on sense-making and working with
complexity have been applied in the health care sector
(Sturmberg & Martin, 2008, 2009). Grassick (2016), in
doctoral research, used a complexity approach, based on
theorists' work on complexity and the social sciences, to
study sense-making (as described by some of frequently
cited researchers in education) among teachers of English
as a second language in Vietnam when dealing with
major curriculum changes. Cuevas Shaw (2021) used
aspects of complex adaptive systems theories to study
scholarly publishing reaction to the COVID-19 pandemic,
and Lanham et al. (2018) similarly examined the complex
problems of secure messaging in health care.

In summary, sense-making around policymaking and
policy implementation may require one or more theoreti-
cal frameworks for complexity. Weick's organizational

sensemaking, Dervin's SMM, ideas around embodied cog-
nition and affordances may be used for understanding
sense-making by individuals in those settings.

5.1.5 | Language problems for collective
sensemaking

The terms collective, group, and team sensemaking
may be used differently, and in contradictory ways in dif-
ferent settings (and with different emphases on time and
space). Coherence (Honig & Hatch, 2004) is defined as
sense-making by a group of people in situations of com-
plexity, as multiple (and sometimes) contradictory poli-
cies (e.g., Hodge & Stosich, 2022) pose uncertainties that
complicate sense-making outcomes for a group.

David Snowden's ideas on sense-making (developed
while working as the Director in the IBM Institute for
Knowledge Management) have evolved for helping orga-
nizations to deal with difficult problems in uncertain set-
tings. Sense-making should therefore enable sufficient
grasp of the situation, to take some action, as illustrated
in the Cynefin framework (Section 4.5). The problem in
some settings is that there will be justifiably diverse opin-
ions on what to do. Congruence of opinion may be an
unrealistic goal for those involved, but the value of coher-
ence is that “it allows for contingent truth, a determina-
tion that while we don't know everything we are at least
going in the right direction .... So overall, as we start to
look at different methods, approaches and philosophies
some will be coherent, with considerable potential for
creating something more than the sum of the parts.”
(Snowden, blog post November Snowden, 2020). The
moral of this for doing sense-making for messy problems,
complex situations is that it is helpful to bring in other
ways of thinking about the problem, other theorists but
the key point is gaining coherence, or aligning sensibly
on how to get there. As Snowden (blog post March Snow-
den, 2023) notes “the goal of coherence testing is not to
settle on what is right. It is to create a series of safe-to-fail
probes around any coherent idea which isn't clearly
wrong.”

Sometimes, as some of the education case studies
indicated, gaining coherence takes time. Coburn (2001)
used the term collective sensemaking, to describe how a
teacher would discuss with another colleague some
uncertainties about a policy reform, for example. Collec-
tive sensemaking, in Coburn's view, depends on social
interactions and negotiation. Olsson and Lloyd (2017), in
a theoretical paper consider collective sensemaking part
of embodied information practices, pointing to the enac-
tive nature of individual and collective sensemaking.
McClain and Zimmerman (2019) in the science
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sensemaking education research set described family-
based learning and science workshops in public libraries,
and there are many settings that might offer possibilities
for collective sensemaking about science.

Information science research that used the term col-
lective sense-making often studied virtual communica-
tion rather than face-to-face communication. Heverin
and Zach (2012) used Dervin's SMM (partially) to exam-
ine microblogging communications sent in response to
three campus shootings in the USA. Godbold (2013) also
used Dervin's SMM ideas, together with ethnomethodol-
ogy, to study the role of emotion in collective sensemak-
ing, as found in online renal discussion groups that
supported patients with renal failure. Collective sense-
making was evident, for example, in the steer that some
contributors would make to the discussion, providing
emotional support and guidance. Mirbabaie and Marx
(2020) point to the importance of early “sense-giving” in
their social network analysis of Twitter postings, and con-
tent analysis of some original tweets concerning the Man-
chester bombing in 2017. Early sense-giving (from tweets
by emergency management organizations) might allevi-
ate the problems of sense-breaking and later collective
sensemaking that takes a wrong turn. Collective sense-
making on public social media may differ from collective
sense-making in virtual health communities. Mirbabaie
and Marx (2020), using the theory of connective action
(Bennett & Segerberg, 2013) contrasted connective
action (no need for a collective identity, easy for individ-
uals to share ideas, may result in temporary action,
dependent on technology) with collective action (requires
a collective identity, action frames reinforce shared
beliefs and values and often linked with, or part of an
organization). Weick and collaborators have developed
ideas about collective sensemaking (individuals acting as
a group) toward study of collective mindfulness, defined
as “five interrelated processes at multiple organizational
levels: preoccupation with failure, reluctance to simplify
interpretations, sensitivity to operations, commitment to
resilience, and deference to expertise” (Sutcliffe
et al., 2016)—and one of the information science case
studies used these ideas to reflect on the implementation
of an electronic health care record system in a health care
organization (Lichtner & Westbrook, 2019).

Collective sensemaking has a dark side in the “post-
truth” era, fostering misinformation and disinformation.
A proposal by Feinstein and Waddington (2020) concerns
science education's response to the problems of “post-
truth” and the role of collective sensemaking. They con-
tend that science does not offer foundational truth, but
that science knowledge is pretty good, and rather like the
comments above on coherence, scientists can agree on a
general direction of travel. People who interact with
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science in their personal, social, and political lives are
generally thinking of science as part of a solution to some
practical problems. Moreover, they are within their own
social and cultural groups when they meet science ques-
tions and interact with people within those groups to
help answer their questions. Science educators need
to prepare people for the collective sensemaking that
takes place in other social contexts, and help people to
work together to make appropriate use of science. The
route to go may be practical action (for problems that
matter to the group) but thinking about the possible con-
sequences. This does have echoes of the Cynefin frame-
work of what to do in situations of complexity—probe,
sense, respond or for chaotic situations—act, sense,
respond.

In summary, use of terms such as collective, connec-
tive, group, team or collaborative sensemaking vary
according to setting. We may contrast the sensemaking
processes (or lack of them) in connective action on social
media with group sensemaking as collective mindfulness
in organizations. In between those extremes, collective
sense-making may require discussions, reflection, differ-
ent perspectives considered, to allow individuals to move
forward with a degree of coherence. That is the area of
interesting research, where the muddles, confusions and
uncertainties occur and which demands researchers to
communicate dialogically (Dervin, Reinhard, &
Shen, 2006). Encouraging collective sensemaking as a
type of communication practice requires techniques such
as group interviewing dialogically (Dervin & Deva-
kos, 2011), and perhaps some awareness of the theoreti-
cal linguistic background (e.g., Linell, 1998) or the use of
narrative and storytelling (Bietti et al., 2019; De Luca
Picione et al., 2022). For working with and within organi-
zations, Cheuk and Dervin (2011) discussed dialogic
practices for leadership practices in digital transforma-
tion, Cheuk (2013) described examples of dialogic princi-
ples drawn from SMM for knowledge management
(knowledge sharing, communication and collaboration)
and Cheuk and McKenzie (2018) discussed online leader-
ship. (See also examples in the blog on sense-
making.org).

5.1.6 | Support tools for sense-making

We mentioned earlier that group sensemaking has been
used as a term in some of the management literature.
Klein's work on sensemaking has extended to team sen-
semaking, which is viewed as an aspect of macrocogni-
tion. Klein et al. (2010) examined processes of team
sensemaking, and Klein et al. (2015) explored why some
police and military staff are seen as “good strangers” by
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the public, able to prevent difficult situations escalating.
That research identified effective behavioral strategies
and the five “frames” of the mindset of “good strangers.”

Much research on group or more commonly termed
collaborative sensemaking has focused on software tools
to support collaborative sensemaking for complex prob-
lems, such as SenseMaker® by Cognitive Edge/Cynefin
which collects and analyses narratives in complex situa-
tions of sense-making (Lynam & Fletcher, 2015;
Milne, 2015; van der Merwe et al., 2019). Others include
the CoSense tool for collaborative web search (Paul &
Morris, 2011) and SenseCatcher (Martins & Rodriguez
Ortiz, 2019). Other sensemaking tools include Spryng
(Liberating structures and Spryng, http://www.spryng.
io). Situation awareness researchers use the term “distrib-
uted situation awareness” (Salmon et al., 2017). There are
many varieties, suggesting that what counts as acceptable
norms of collaborative sensemaking in one cultural work
setting may be applicable to another—or that there may
be many similarities but the terminologies are different,
as already noted. Current military research refers to sen-
semaking. A 2021 report by the NATO Scientific & Tech-
nology Organization (Preece et al, 2021) discusses
“situational understanding” and “a range of sensed
modalities” as well as the distributed artificial intelli-
gence (AI) analytics involved in building resilient sys-
tems, citing Pirolli and Card (2005) on cognitive task
analysis (HCI sensemaking).

5.2 | Main messages for research and
practice

Sense-making/sensemaking is a thriving field of research.
Some varieties of sense-making from different disciplines
have evolved, apparently “new” perspectives on sense-
making. Researchers and practitioner need to be aware of
the problem of disciplinary silos, of researchers within
one discipline unaware of the insights that may be avail-
able from other disciplines. Use of the term collective
sensemaking varies from one discipline to another, and
there are nuances in meaning depending on the research
setting. That was particularly apparent when comparing
research on collaborative sensemaking tools with the
education research meaning of collective sensemaking
(Sections 5.1.5 and 5.1.6).

The meta-synthesis emphasized the importance of
doing in-depth research on sense-making. A variety
of methods could, and often should be used to understand
sense-making, that may be iterative, ongoing, and inter-
rupted. Many of the education case studies used a mix of
interviews, observation and analysis of documentation.
More importantly, perhaps, study of the affordances
that may be offered by social media, or ideas about

embodiment, social enaction, narrative sense-making
may require different methods. To study sense-making
(in full) then it might be necessary to consider comple-
mentary research methods, using ethnographic princi-
ples. But how might AI assisted tools help, or even do
away with the need for ethnographic research? Ethnogra-
phers working in large information technology organiza-
tions presented some scenarios for future interaction of
data science and ethnography (Zafiroglu & Chang, 2018),
and argue that ethnography leads us to truths that data
science cannot provide on its own. There are opportuni-
ties as well as risks. Without a coherent understanding of
a set of sense-making methods to provide the guardrails,
this could mean that power is hidden in the design of Al
system, that dialogue and collective exploring of meaning
could be replaced by the “correct prediction and recom-
mendation” by the AI machine (controlled by the techno-
crat who holds the algorithm and the power). Diversity of
thought could be reduced to a limited range of predictable
responses, thus suppressing human creativity with the
mirage of creating something new.

Guided by sense-making methods, when applied well,
Al-driven applications (such as ChatBot) not only can
appear converse with the users, the conversation inter-
face and the two-way dialogue can be designed in a way
that is based on person-in-situation needs, using lan-
guage that make sense to the person (rather than the
experts). Human experience, emotions, uncertainty and
“gappiness” are being valued throughout the conversa-
tion and complement any Al/data-driven solutions that
are more analytical and mechanical in nature.

There are certainly other tools and techniques avail-
able to help. We have indicated some linguistic tech-
niques that may need further investigation, and there is a
wealth of methodological advice on Dervin's SMM (www.
sense-making.org). It is important to stress that SMM is a
dialogic process allowing the researcher to understand
the participant's perspective—it may be challenging both
for the researcher and the researched, but there are
guidelines to follow. For practitioners, who may be cop-
ing with organizational change and complexity, the pro-
cesses of collective sense-making are likely to be
important and there are tools available for collaborative
sense-making, to make that process easier and more
transparent.

5.3 | Limitations

This meta-synthesis used some systematic review princi-
ples, but readers need to consult the chapter in a previous
review (Urquhart et al., 2020) for a fuller account of ear-
lier research. We have cited some of the earlier key stud-
ies, but there are more. We used the Web of Science as
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the main approximate proxy for finding high quality
research, as we wanted detailed descriptions of the quali-
tative research methodologies for sense-making. We
searched additional databases for the information science
research, and managed to identify some valuable doctoral
research and related publications, but acknowledge that
we are likely to have missed other relevant doctoral
research on sense-making. The meta-synthesis deviated
from conventional meta-ethnographic research as we
were not attempting to synthesize outcomes, but instead
to synthesize evidence on sense-making methodologies.
We hope that we have kept to the meta-ethnographic
principles in analysis of the case studies, and construc-
tion of the line of argument. Ideally a larger team might
provide more constructive discussion, but reading
through personal blogs of two of the co-authors helped to
understand their stance on sense-making.

6 | CONCLUSIONS

One of the aims of the review was to explore some of the
concepts used in different approaches to sense-making,
to consider similarities and differences, and the develop-
ment (or not) of the approaches. We conclude that the
situation in which sense-making is being observed should
influence the research strategy and choice of additional
theoretical frameworks or methods. Dervin's SMM uses
the terms sense-making and sense-unmaking, focusing
on processes (verbing) rather than nouns and descriptors.
SMM is not itself tied to particular settings, but focuses
on the person within a context and trying to bridge gaps
in their ever changing and “gappy reality,” moving across
time/space. In organizational settings, sensemaking of
the Weick school examines similar ideas, but there is
more emphasis on the role of people within, and possibly
external to the organization. Sense-making, sense-break-
ing and sense-giving are the processes observed as well as
group sensemaking as collective mindfulness. Snowden's
research on dealing with complex situations again
emphasizes what staff should do, and the interactions
that may lead to coherence for decision making. Klein's
cognitive systems engineering envisaged framing and
reframing and a related “human factors” approach (situa-
tion awareness) share an emphasis on sense-making that
requires rapid decision making. These approaches reflect
the priorities of their funders (such as the defense indus-
try, high reliability organizations). There are also connec-
tions between Klein's data/frame model, Russell's
sensemaking and “searching as learning” models in
information science.

Time and space factors affect choice of approach to
study sense-making, and researchers need to be wary of
different perspectives on collective sensemaking. A
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coherent methodology, using dialogic principles, and
complementary methods for triangulation, may produce
more credible findings—and the education research
highlighted the value of ethnographic methods.

Looking to the future, the number of publications on
sensory processing has expanded rapidly over the last
10 years or so, with emphasis in the health field on sen-
sory processing disorders, and in education and human
resources management on improving the education and
work environment for neurodiverse individuals. Several
of the case studies mentioned affordances (specifically
whether virtual communities and social media expanded
the sensory world of the individual), and interest in
embodiment and social enaction seems likely to increase,
particularly with the support that AI may provide to
sense-making tools in different settings.
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