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Abstract

Information behavior and practices (IBP) research has been repeatedly

criticized for having little impact on information systems development (ISD).

Claiming that there is a complete disconnect would be an exaggeration but it

is apparent that it is not always easy to translate findings of IBP research to

workable design recommendations. Based on a reading of earlier literature

and a closer investigation of three illustrative example contexts, this article

underlines that the value of IBP research for ISD lies in its capability to inform

ISD of the variety of ways people deal with information beyond individual sys-

tems, their own wants and designers' assumptions. Moreover, it highlights that

the implications of information systems go beyond their primary users. Instead

of overemphasizing the contextuality of findings, a part of IBP research would

benefit from an increased focus on explicating its epistemological extents and

limits and identifying, which findings are transferable, what distinguishes spe-

cific contexts, what are their defining constraints and priorities, and what

aspects of their uniqueness are assumptions and simple clichés.

1 | INTRODUCTION

The concern for a disconnect between information
behavior and practices (IBP) literature and information
systems development (ISD) has been voiced regularly
especially by IBP researchers (Fidel, 2012; Fisher &
Julien, 2009; Haider & Sundin, 2019; Ingwersen &
Järvelin, 2005; Julien et al., 2011; Julien & O'Brien, 2014).
In parallel, ISD literature has called attention to the need
for a better and more holistic understanding of user

needs and perspectives (Leitch & Warren, 2010).
Bates (1986) underlined that digital information environ-
ments should be developed to support human needs,
practices, and behavior. Hepworth (2007, p. 33) claimed
much similarly that: “[u]nderstanding the consumer of
data, information and knowledge is becoming increas-
ingly important in relation to the design and develop-
ment of electronic information products and services.”
There are examples of applying knowledge of informa-
tion consumers' informational needs and wants in ISD
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and especially human and design-oriented strands of ISD
have developed a detailed understanding of the rapport
between people and information technology (IT) artifacts
(Grudin, 2011; Hevner et al., 2004). However, as
Hepworth (2007) argues, IBP research has developed a
more detailed body of knowledge of the information con-
sumer. This can be considered particularly relevant when
designing information systems (IS) that, by definition,
are explicitly focused on communicating and providing
people with information and supporting their informa-
tion activities rather than automatic or semiautomatic
processing of information (cf. e.g., definitions listed by
Alter, 2008 and social or socio-technical versus technol-
ogy and process-oriented views in Boell & Cecez-
Kecmanovic, 2015). Whereas system-centered approaches
in IBP have been claimed to fail to account for individual
informational preferences, user-centric models are
thought to increase understanding of individuals' infor-
mation behaviors and their possible influence on system
use. These behaviors include, for example, information
searching and seeking, their underlying mechanisms,
sense-making, and information avoidance (Harland &
Bath, 2008).

There are undoubtedly several different reasons why
some of the insights from the long tradition of IBP stud-
ies have not ended up informing the development of
new ISs. For instance, IBP and ISD researchers have had
a tendency to keep apart, publishing and presenting in
their respective outlets. Johnstone et al. (2004) suggest
that a difference in the focus of interest might be a rea-
son for the lack of interest in IBP within the IS disci-
pline. Users and their role have been discussed
extensively in systems design literature (see
e.g., Kujala, 2003) but with an emphasis on the func-
tional capabilities of technologies and human interac-
tions with ISs rather than on human information
processing. Moreover, especially the descriptive (versus
prescriptive) strands of information behavior research
can be criticized for a certain reluctance to explicate the
practical implications of their findings (Fidel, 2012;
Makri, 2020). This applies both to design and develop-
ment, and the broader societal impact of research
(Steinerov�a, 2019). Haider and Sundin (2019) note that
contemporary IBP research tends to position ISs simply
as one of the many elements relevant for people's infor-
mation activities, making them and their role for peo-
ple's activities move further away from the main focus of
interest. At the same time, they argue, ISs have clearly
moved into the center of everyday life and should also,
according to them, be moved “back into the centre of
information science” (Haider & Sundin, 2019, p. 7) and
its research interest. However, despite the relative dis-
connect between the two communities, there is no doubt

that IBP research has contributed a lot and has further
potential to do so for ISD and vice versa.

The aim of this article is to contribute to IBP research
by inquiring into its interface with ISD for new insights
into (a) how different approaches to IBP research can
inform ISD, and (b) how IBP researchers could express
their findings in a manner that makes them more rele-
vant and easier applicable in the context of ISD. Rather
than addressing the general research-practice disconnect,
the focus is on positioning IBP research in relation to the
ISD field. We use IBP as an umbrella concept to refer to
the totality of information-related human behavior and
practices following T. D. Wilson (2000) and Case and
Given (2016), and ISD to refer to “integrated social and
technical practices of conceptualizing and realizing infor-
mation technology-based systems, and managing the
associated changes and implications to accomplish spe-
cific goals in organizational contexts” (Hassan &
Mathiassen, 2018, p. 178)—and as could be added, also
outside of organizational contexts in everyday life. IBP is
one of the major research areas in information science
whereas ISD research is mostly conducted in computer
and IS science, including software engineering, human-
computer interaction (HCI), and computer-supported
cooperative work (CSCW), but also to an extent in infor-
mation science as the literature review below demon-
strates. Instead of attempting to provide a systematic
review of all IBP research, this article explores these
questions with the help of examples from three widely
different fields, namely, consumer-centered e-health
(CCEH), digital archaeology, and safety-critical environ-
ments, all within the authors' areas of expertise, and
where IBP research has informed and has opportunities
to inform ISD and engage with it. Scrutiny and compari-
son of experiences and observations from these three con-
texts help provide insights into the IBP research and ISD
nexus, as well as the long-established but still largely
unresolved question of how to develop ISs that match
with the needs, preferences, behavioral patterns, and
practices of their intended users.

2 | IBP AND ISD

2.1 | IBP research in relation to ISD

Characteristic to IBP research are domain-specific studies
of the IBPs of, for example, professional groups (Case &
Given, 2016), whereas much of ISD research has focused
on the design and usability of specific ISs for particular
groups or individuals (Kim & Crowston, 2011). IBP
research is, also, often more focused on understanding
and describing the diversity of users and situations than
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explaining them (Haider & Sundin, 2019). In contrast,
even if the complexity of social situations where systems
were designed and used urged for “softer” human-
centered approaches to systems engineering already in
the early 1980s (e.g., soft systems methodology and sys-
tems thinking, Checkland, 1981), much of IS science is
dominated by confirmatory and prescriptive rather than
descriptive (Fidel, 2012)—or as Iivari (2007) adds, design-
oriented research. Moreover, the heterogeneity of theo-
retical perspectives in IBP research (Haider & Sundin,
2019) complicates the pooling of insights between
studies.

There are, however, examples of IBP research that are
explicitly linked to ISD. Of individual IBP researchers,
Bates has produced a comprehensive line of research
with explicit recommendations to systems design already
in the 1980s (Bates, 1994; Bates, 2016a, 2016b). Other
examples of systems-oriented IBP research include
Huvila's (2012b, 2018a, 2018b, 2018c) and colleagues'
work in archeological information management, Somer-
ville and colleagues' Informed Systems framework that
promotes using information to learn during systems
design and within designed systems (Somerville et al.,
2019), and Du and colleagues' work on marketing profes-
sionals' information seeking (Du, 2014; Du et al., 2013)
that provide guidance for designing systems that match
information needs during professionals' information jour-
neys. In addition, recent research in health information
behavior and e-health technology has aimed at increasing
understanding of IBP as a factor that affects ISD and
technology use (Eriksson-Backa & Nguyen, 2020; Huvila
et al., 2016; Moll et al., 2018). Researchers have examined
e-health users' health information acquisition both in
context (Lee, 2018; Oh & Kim, 2014; Yoon et al., 2017;
Zimmerman, 2018) and in specific systems (Huvila
et al., 2018; Rexhepi et al., 2015; Sabelli, 2014). Studies
have also investigated individuals' health information-
related capabilities and opinions about e-health services
(Enwald et al., 2018) and, for instance, how factors such
as time (Tana et al., 2020), gender (Rowley et al., 2017),
or diversity (Caidi & Dali, 2017; Dali & Caidi, 2017) influ-
ence information use.

Moreover, ISD-oriented research in information sci-
ence, for instance, on information searching and retrieval, is
feeding to the development of search systems (Ingwersen &
Järvelin, 2005; Järvelin & Wilson, 2003; White, 2016)—
although here it is relevant to remark that a gap that is com-
parable to the one between IBP and ISD has been claimed
to disconnect information retrieval and IBP research
(Haider & Sundin, 2019) and, in general, research and
practice.

There are also examples of projects explicitly focusing
on translating findings from IBP research to ISD (Huvila

et al., 2013; Huvila et al., 2016; Lin & Hertzum, 2018), as
well as work residing in the interface between ISD and
IBP research (Blandford & Attfield, 2010; Dillon, 2016;
Fidel & Pejtersen, 2004; Sonnenwald & Lievrouw, 1997).
Participatory design is also increasing in popularity as a
research method in information science (Greifeneder,
2014; Meyer et al., 2020), has obvious potential for
increasing cross-pollination between design-oriented ISD
(Baskerville et al., 2018) and IBP. As Greifeneder (2014)
remarks, a contributing factor to the seeming dearth of
IBP-oriented design studies is that work related to infor-
mation use, creation, saving, and learning is not always
included in reviews of IBP research. Despite examples of
convergence between IBP research and ISD, there is
room for a more lively exchange between the two fields.

2.2 | IBP-ISD gap

The criticism that IBP research fundamentally diverges
from ISD has been put forward by several information
researchers (Fidel, 2012; Fisher & Julien, 2009; Haider &
Sundin, 2019; Hepworth et al., 2014; Ingwersen &
Järvelin, 2005; Julien et al., 2011; Julien & O'Brien, 2014).
The gap becomes evident, particularly when compared to
such neighboring fields as HCI and CSCW with lively
exchange with ISD (Isomäki & Pekkola, 2010) and multi-
ple points of convergence with IBP (Gorichanaz &
Venkatagiri, 2021). They share partly overlapping inter-
ests with IBP but take an a priori focus on IT artifacts,
whereas IBP research concentrates on people and their
information-related actions and perspectives without pri-
oritizing particular technologies—even if as Fidel (2012),
and recently Gorichanaz and Venkatagiri (2021), cor-
rectly remind us, there is nonnegligible overlap. Unsur-
prisingly, even if technology-agonistic conceptions of ISs
are common both in IBP and ISD, the implicit and explicit
definitions of “information system” in IBP and informa-
tion science (Buckland, 1991; Fidel, 2012; Haider &
Sundin, 2019; Swanson, 2017) have a tendency to down-
play, and in ISD and ISs contexts to emphasize (Gregor &
Hevner, 2013; Hevner et al., 2004; Rainer et al., 2020), the
position of IT artifacts as a key component of ISs.

Many factors have contributed to the current
situation—yet hardly a lack of mutual interests and poten-
tial (Beyene & Byström, 2017; Haider & Sundin, 2019).
Context-specific findings of IBP research (Makri, 2020)
can be difficult to generalize, and research designs some-
times suffer from methodological shortcomings and a lack
of standardized measures (O'Brien et al., 2017). As
Fidel (2012) suggests, IBP research appears to show a cer-
tain resistance to frame key concepts, including informa-
tion, in easily operationalizable terms. The usefulness of
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IBP theories in explaining the information-technology
nexus has also been questioned (Allen, Given, et al., 2019).
Moreover, IBP researchers tend to frame the impact of their
findings narrowly in specific parts of a broader information
experience, instead of combining insights for, for example,
assisting people to find information by the development of
tools and provision of personal assistance (Huvila, 2012a,
2012b). Moreover, findings are not always communicated
in a manner and language that is useful or comprehensible
for ISD (Allen, Irnazarow, & McLauglin, 2019)—and
designers might not see the value of applying them.

3 | ILLUSTRATIVE EXAMPLE
CONTEXTS

In the following subsections, three illustrative contexts
in the authors' areas of expertise, namely, CCEH, digital
archeology, and safety-critical environments, are
described to provide insights into the ways IBP research
can inform ISD. This is done both to concretize and illus-
trate the potential impact of IBP and to underline the
contextual and situational nature of IBPs that is impossi-
ble to avoid when considering the applicability of IBP
research. The purpose of these three exposés is to use
them to highlight three different perspectives to how IBP
research can provide useful insights into ISD in contexts
where developing useful ISs has proven to be difficult
(Monkman & Kushniruk, 2015) and to showcase how a
better understanding of IBPs can potentially help to over-
come these hurdles. The three contexts highlight the
(a) critical importance of personalizing not only systems
but also information (i.e., contents) to their multiple
users with often different needs, wishes, and competen-
cies; (b) different and potentially longer temporalities of
information than systems and systems related behaviors
and practices; and (c) how many technical and decision-
making tasks are tightly intertwined with critical infor-
mation tasks that IBP research can elaborate and thus
contribute to a design of task-relevant ISs. Even if the
contexts have been selected with a particular set of
insights in mind, the exposés show that there is non-
negligible overlap in how and what practical and theoret-
ical issues are pertinent in multiple contexts.

3.1 | Consumer-centered e-health

Consumers or clients are increasingly expected to take an
active role in their healthcare and decision-making
(Johnson & Case, 2012), which emphasizes the signifi-
cance of understanding and taking into account individ-
uals' health-related IBP. CCEH applications range from

patient-accessible electronic health records to services
designed to improve and support wellbeing in people's
daily lives. A closer look at CCEH highlights issues
related to the diversity of contexts where information lev-
eraged by ISs is used in everyday life and provides an
illustrative example of a context where many ISs operate
in the consumer-professional boundary. The systems and
wespecially types of information provided for consumers
have their roots in professional healthcare and
medical records (Martikainen et al., 2018; Pitkänen &
Pitkäranta, 2016), with features and particularly content
developed for professionals rather than consumers. As a
result, CCEH applications can be difficult to understand
and use because of their poor fit to their lay users' IBP.
In contrast to many systems developed for professional
users, CCEH services aim to serve broader audiences,
which is a challenge for ISD as people's information
needs are similarly broader and subject to diverse inter-
nal (Beverley et al., 2007) and external (Zhang, 2013)
factors.

CCEH-related IBP research has also demonstrated
how people's health information environments extend far
beyond individual systems (Huvila et al., 2016). However,
a recent systematic review of studies on CCEH use revealed
that most studies concentrated on the usability and accessi-
bility of the ISs instead of their usefulness or the value of
their information content to their users (Hirvonen, Enwald,
Känsäkoski, et al., 2020). These factors are important, how-
ever; when studying lay users' opinions on the national
patient-accessible electronic health record My Kanta in
Finland, consumers' concerns and barriers to use this ser-
vice were not merely technical, social, or socio-technical
but “socio-techno-informational,” by being tightly con-
nected to the information contents of the electronic health
record (Eriksson-Backa et al., 2021).

A central contribution of IBP research is that it goes
beyond the socio-technical and puts explicit emphasis on
explicating people's diverse information needs, their ways
of seeking, evaluating and using information, and their
situational and social (Zhang, 2013) underpinnings.
Information needs are also subject to diverse personal
factors, including individual health conditions, previous
interactions with information providers, and varying sup-
port from friends or family (Beverley et al., 2007).
Enwald (2020) remarks that consideration of individual
characteristics is the fundamental premise of tailoring
(or personalizing) health communication in digital infor-
mation services and systems. In CCEH context, IBP
research has, for example, underlined the need to provide
contextual information such as dictionary definitions,
background information, and explanations of medical
information for nonprofessionals (cf. Baudendistel
et al., 2015; Eriksson-Backa et al., 2021; Zhang, 2013),
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and providing links to additional authoritative informa-
tion (Rexhepi et al., 2021, cf. Eriksson-Backa et al., 2021),
organizing information according to comprehensible sub-
ject categories, providing assistance for query formula-
tion, layered presentation of results, and adding
functions for sharing or moving information between
stakeholders, sources or platforms (Zhang, 2013). IBP
research has also helped to situate discrete e-health ser-
vices in a broader sense as tools for individuals' personal
health information management (Civan et al., 2006).
Beside their intended principal function, CCEH services
are frequently used as a combination of an information
source, a personal archive, and a channel or tool for con-
tacting and exchanging information with both peers and
healthcare providers.

A long line of research also points to the significance
of health information literacy as a basis for tailoring and
personalization of CCEH. As a concept tightly connected
to IBPs, and unique to the field of information science,
health information literacy covers competencies relevant
in health settings, including those needed to seek, evalu-
ate, understand, and use information. People have been
found to face challenges with different aspects of health
information literacy (Hirvonen, Enwald, Mayer, et al.,
2020). These challenges differ according to individuals'
background and life situations (Enwald et al., 2018,
Eriksson-Backa & Nguyen, 2020; Hirvonen, Enwald,
Mayer, et al., 2020; Huvila et al., 2019). Beside the already
mentioned issues, the importance of the comprehensibil-
ity of information content has been emphasized in IBP
research (Baudendistel et al., 2015; Eriksson-Backa
et al., 2021), suggesting that health information could be
provided on different levels of complexity and scope in
ISs (cf. Easy Readers literature versus ordinary fiction)
and targeted to persons based on a screening of health
information literacy (cf. Monkman & Kushniruk, 2015).

3.2 | Digital archaeology

While CCEH-related IBP research highlights how an IBP
perspective can shed light on the need and means to
address informational needs and preferences of individ-
uals alongside but distinct from their technological prior-
ities, a glance at IBP and ISs in digital archaeology
provides an illustrative example of how information and
technology behaviors change in different pace and what
implications it has for ISD. A common problem with the
development of archeological IS is that they are devel-
oped for contemporary needs in project, region, or at the
most, country-specific contexts without enough attention
to change of different and changing user needs in
timespace.

Even if archaeology has a reputation of being technol-
ogy and data management savvier than many other
scholarly fields, several factors complicate the develop-
ment of ISs for archeological field documentation, data
management, and analysis. Archeologists use a broad
variety of information sources from historical, geographi-
cal, geophysical, and contemporary documentary mate-
rials to close and long-range observational and linguistic
data in their work. In parallel, the long temporal perspec-
tive and scope of research work and its interest in the
human past and present, coexistence of several parallel
standards and assumptions of what counts as informa-
tion, and the often fragmentary nature of the available
evidence makes archeological information highly hetero-
geneous. The documentation and analysis methods have
a similarly broad scope and diverse epistemic underpin-
nings ranging from positivism to interpretivism and from
qualitative and hermeneutical interpretation to advanced
statistics to machine learning (Carver, 2009; Léglise et al.,
2018). Moreover, even if there are successful examples
(Gruber et al., 2013; McKeague et al., 2019) and striving
for an increasing standardization of the management of
arts and humanities research information (Moulin
et al., 2011; Vanden Daelen, 2018) and development of
formal scholarly workflows, for instance, the fragmentary
and iterative nature of information processes (Buchanan,
2016; Huvila, 2018a, 2018b, 2018c; Wylie, 2017) compli-
cate such endeavors. The rapid development of new
methods has increased the complexity of information and
technology requirements in the field and simultaneously
raised concerns of a widening gap between technology
use and the development of an in-depth theoretical
understanding of its implications in the contexts of
research where it is applied (Fiormonte et al., 2015;
Smithies, 2017). Symptomatic of these concerns are the
lingering debates on if and how it is relevant to juxtapose
digital and nondigital practices (Huggett, 2015; Huvila &
Huggett, 2018; Zubrow, 2006), how to understand and
describe what is digital archaeology, and concerns that
research is driven too much by technological means and
too little by archeologically interesting research questions.

From an IBP perspective, an apparent defect in the
discussions so far is the polarization of the debate
between humans and technologies, the relatively scarce
attention to digital and nondigital IBPs and especially, to
the implications of how information is managed and used
in the course of research. Much of the debate lingers
on the people-technology axis rather than on how
archeologists interact with earlier and current genres and
forms of archeological information and what informa-
tional implications and outcomes new systems have. To
this end, the existing, albeit somewhat scarce, research
shows the power of IBP concepts and models from
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information horizons (Huvila, 2009; Sonnenwald, 2005)
to conceptualizations of information searching and seek-
ing processes (Palmer et al., 2009) explicating the patterns
and unfolding of archeological, and in broader terms
scholarly, information work (Given & Willson, 2018 on
complexity of research IBP; Huvila, 2018a, 2018b, 2018c
on nonlinearity and discontinuity of archeological infor-
mation processes) in time and in relation to its changing
infrastructures and tools. In parallel, digital archaeology is
an illustrative context where the choice and use of differ-
ent nondigital and digital information technologies in dif-
ferent times highlight the importance of following IBPs
rather than mere technology-use to account for the infor-
mational implications of introducing new and abandoning
old ways of managing and manipulating information. This
makes it easier to avoid cosmetic interface-level accommo-
dation of obvious (information) needs and focus on mak-
ing both ISs and information itself compatible with IBPs.
Without a comprehensive insight into what IBPs particu-
lar system supports with its different stakeholder groups,
introducing a new system might disrupt many of the IBPs
even if the system would appear to come with many
apparent benefits and no obvious drawbacks.

3.3 | Safety-critical environments

In safety-critical environments, a critical issue is to pro-
vide people with actionable information in time. The lit-
erature shows that the available systems are not always
helpful to this end. The social practice of making sense of
information and user interactions with tools for decision-
making have been studied extensively in such contexts,
although fairly seldom with a specific attention to IBPs.
A typical example of such an environment is an airline
cockpit. A typical perspective has been that of HCI, in
particular, with references to distributed cognition, which
focuses on the interactions between the internal and
external representational structure of information as
structured activity (Hutchins & Klausen, 1996). For
instance, studies have described pilots' strategies of con-
sulting procedural aids in emergency situations (Carim
et al., 2016) and the value of having such tools as the
Quick Reference Handbook that is not a part of aircraft
systems (Pauchet et al., 2018). Further, researchers have
specifically considered the balance between context as
representation and context as interaction (Dourish, 2004;
Pauchet et al., 2018) and the mutual understanding in
the human-agent team, with particular emphasis on the
transparency of systems in human-agent team operations
(Schaefer et al., 2017). The structured activity in a cockpit
environment demonstrates that the expertise lies in the
knowledge and skills of human actors and the

organization of systems and tools in the workplace
(Hutchins & Klausen, 1996).

In contrast to human factors research, there are very
few IBP studies conducted within this domain. An excep-
tion by von Thaden (2008) introduced the concept of dis-
tributed information behavior system to understand the
social information practice in a safety-critical environ-
ment in a flight simulation study, with 19 pilot training
students. Video-recorded transcripts were analyzed as
information acts between high and low-performance
crews. A key finding of the study was that “[o]verly con-
ditioned information behaviors, which would

TABLE 1 Problems stemming from the information behavior

and practices (IBP)-information systems development (ISD) gap

and potential ways forward

Problem IBP actions ISD actions

A: Too little
attention to
information
and
informational
needs

Engage with ISD
research and
practice and
make findings
actionable for
ISD

Consider
collaborating with
content
developers and
IBP researchers

B:
Understanding
rather
explanation or
action
orientation in
a part of IBP
research

Provide actionable
implications in
IBP studies
when possible;
explain the
rationale of the
study (to provide
understanding or
to inform ISD)

Use understanding-
oriented research
to guide thinking
rather than as a
blueprint

C: IBP research
is unclear
about its object
of study

Explain explicitly
what is being
studied: What is
meant, for
example, by
information,
practices, or
behavior

Consider what an
IBP study is
investigating
without assuming
a particular
conceptualization
of, for example,
information or
IBP

D: An IS is not
always the
solution to a
human
problem

Be explicit with
findings and
communicate
them to
audiences
outside of one's
own discipline

Consider to be open
to solutions that
are not based on
technologies

E: IBP findings
are too
contextual to
be useful

Put more effort on
explaining,
which findings
are transferable
and how

Consider if and how
IBP findings are
relevant in the
context-in-hand

Abbreviation: IS, information systems.
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correspondingly limit methodical information behaviors,
can lead [flight] crews to miss crucial steps in the process
of projecting the future state of the aircraft and suitably
planning ahead” (von Thaden, 2008, p. 1,567). HCI prob-
lems in a cockpit are essentially not (only) human-
technology problems but in fact, information seeking,
searching, and organization or management tasks. A
closer attention to IBP can help to understand and com-
municate better the rationale of using the technologies in
particular ways not only for making sense of and per-
forming technical tasks at-hand, but as a part of how
pilots learn, interact with information, and know what
they need to know in the work. The findings of existing
IBP research, however, have not been widely adopted in
the design of systems in the airline cockpit.

Outside of aerospace context, a study of information
seeking practices in an emergency department (Hertzum &
Simonsen, 2019) makes a related observation that informa-
tion seeking is shaped by procedures in the workplace. Spe-
cifically, the triage and timeout procedures in an
emergency department for normal, abnormal, and emer-
gency situations evoked different tasks, and experts and
novices used different information-seeking strategies. The
findings highlight the dynamic nature of context, which
evokes tasks, procedures, and information practices when
interacting with the internal (i.e., human actors) and exter-
nal (i.e., systems and tools) representational structure of
information. In particular, an IBP perspective is potent in
enriching the understanding of the interplay among the
context, tasks, procedures, and user interaction with sys-
tems. Similar evidence has been gathered also outside of the
emergency context. A study of the relationship between
tasks and information resources (Freund, 2013) revealed

that task type (i.e., learning, fact-finding, doing, decision-
making, and problem-solving) and document genre (e.g.,
best practices, frequently asked questions documents
(FAQs), product documentation, and whitepapers) and
their interactions affect the perceived usefulness of docu-
ments in the workplace. Earle et al. (2015) found that apart
from tasks, also work roles and past experience affect the
use of software documentation. Salminen et al. (2020) fur-
ther demonstrate that the work roles of professionals (mar-
keting professionals and data analysts) affect their visual
engagement with the persona system.

Finally, back in the cockpit, Liu et al. (2020) designed
and conducted a user evaluation of conversational agents
for pilots drawing on IBP theory and earlier empirical
findings. A prototype system called Smart Librarian was
developed to access the Flight Crew Operating Manual in
a cockpit environment. The user experiment with flight
school students in a flight simulator revealed that user
perceptions of the usefulness of the system and its rele-
vance are good predictors of search performance. These
findings combine earlier observations and highlight how
IBP literature as a whole can make a major contribution
to the design and evaluation of domain-specific conversa-
tional agents by conceptualizing the system design prob-
lem not as a procedural issue but as a question of
addressing a series of information seeking, searching,
and organization or management tasks. Information
practices are constrained by the contexts of information
seeking, tasks, and procedures, with particular references
to work roles, search tasks, and user-perceived usefulness
of documents. Moreover, in the cockpit context, IBP pro-
vides a vocabulary and language to discuss and describe
IBP issues in systems design context.

4 | DISCUSSION

4.1 | Framing the IBP-ISD gap

The comparison of experiences and observations from
the three illustrative example contexts of CCEH, digital
archaeology, and safety-critical environments provide
several insights into the nexus of IBP research and ISD. It
is possible to identify both differences and points of con-
vergence. IBP and ISD clearly fall under the same
umbrella framework interested—with different
emphases—in people, technologies, and information.
Even if it is obvious that much of the present IBP-ISD
gap can be traced back to the general lack of convergence
between IBP and ISD communities, we suggest that there
are certain specific issues and ways forward to consider
for bridging the gap (summarized in Table 1 and dis-
cussed in more detail below). These are partially

FIGURE 1 Focal areas of interest in information behavior and

practices (IBP) and information systems development (ISD)

research and the zone of potential exchange between the two fields
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illustrated by the three above-discussed illustrative con-
texts. At the same time, it is important to underline that
there is also room for both basic and applied IBP research
that does not attempt to inform ISD but has other impli-
cations, for example, by providing general understanding
of IBPs and informing management and organization of
human action.

4.1.1 | Too little attention to information
in ISD

Above all, the three cases highlight what IBP research is
all about (cf. Case & Given, 2016; Makri, 2020)—its capa-
bility to shed light on the variety of ways people deal with
information in very diverse contexts and beyond the use
of individual ISs. Health IBP research points to the need
to consider the diverse ways different groups of people
interact with information, not only with ISs (Johnson &
Case, 2012). Digital archaeology suggests the importance
of following the “red thread of information” (Bates, 1999,
p. 1,048) and IBPs in time across and with often fast-
changing technologies and tools. Safety-critical environ-
ments do for their part point to how inherent IBPs
underpinning a technical task have a crucial impact on
its outcomes and completion. Even if it would be a simi-
lar exaggeration to criticize ISD for ignoring information
content altogether that it is to disregard the engagement
of IBP research with technologies (Gorichanaz &
Venkatagiri, 2021), the primary interest of ISD is in
human-technology interaction where information tends
to remain relatively unarticulated. In contrast, IBP is pri-
marily about information and people, not about systems.
Needs, preferences (Beverley et al., 2007; Harland &
Bath, 2008), and intentions vary between individuals
with different tasks and situations similarly to how indi-
viduals engage with information by diverse means of
seeking, browsing, and encountering (Makri, 2020).
While both earlier and contemporary ISD has made sig-
nificant progress in explicating how people deal with
technologies, IBP has done the same with people and
information. We argue that the major point of conver-
gence lies in this complementarity of the perspectives
sketched in Figure 1.

As the studies with pilots, archeologists, and e-health
consumers demonstrate, IBP can help to counter pur-
ported tendencies of user interface and user experience
designers (Arowoselu, 2020), system developers, and
others involved in envisioning ISs to design systems for
themselves (Keates, 2006; Lin & Hertzum, 2020) by pro-
viding understanding of what kind of information users
need beyond what they want and what designers assume
that the users might prefer. By unfolding the complexity

of information practices, IBP research—and as Bates
(1986) suggested, information science theory, in
general—can guide ISD from occasional simplistic
assumptions about the linearity and uniformity of infor-
mation processes (e.g., Arnott, 2010) and encourage ISD
to explore approaches that are resilient to complexity and
fluidity of information and how people deal with it in a
socio-techno-informational (cf. Eriksson-Backa et al.,
2021) rather than merely socio-technical sense. This is
exemplified in the CCEH context by failures of taking
individual preferences but also contextual factors and
suitable content properly into account. In archaeology, it
is illustrated by the diversity of archeological work and
its underlying epistemic assumptions. This can be seen
even in the highly structured safety-critical environ-
ments, in how established procedures are applied rather
than followed to the point based on current information
needs. Here, IBP concepts and especially the “sociologi-
cally and contextually oriented line of research”
(Talja, 2005) conducted from information practices and
domain analytic perspectives can be helpful in providing
keys to understanding why, how, and when people do
not always work as systems designers expect them to
work. Consequently, this understanding can be used
to facilitate collaborating with content developers and to
inform tailoring of systems and services for their users
and specific types of interactions with information.

4.1.2 | Orientation toward actionability
versus providing understanding

From an ISD perspective, an ostensible problem with a
lot of IBP research is its tendency to be eclectic and
focused on describing and understanding phenomena
rather than being directly actionable. This characterizes
IBP research in all three discussed illustrative contexts.
However, as with all research, there is undoubtedly a
place for basic IBP research as well as research that aims
directly at informing practice. Even if the gap between
these two strands of research is very real in the informa-
tion science field (Haider & Sundin, 2019), it does not
need to be as impermeable as it sometimes seems to
be. A better understanding of information experiences
and phenomena is no less useful than studies of critical
success factors and causalities, but their contribution to
and usability in ISD are fundamentally very different.
The sometimes misplaced expectations reminds of
Dourish's (2006) criticism in the HCI community that
ethnographic studies should explicate “implications for
design” while the real value of ethnographies is in pro-
viding “models for thinking about those settings and the
work that goes on there” rather than a bullet-point list of
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how-to-dos. Besides rectifying inaccurate ideas of
understanding-oriented research (as Dourish suggests),
including ethnography and others, among ISD and IBP
researchers alike and to use them, it would undoubtedly be
helpful if IBP researchers would be more explicit about the
aims of their studies. When the aim of a study is to provide
orientation and basic understanding of information phe-
nomena rather than to directly guide practice, it can be
advisable to focus on explaining IBP in the study context
rather than to attempt to enumerate technical recommen-
dations to, for instance, ISD. Whenever the aim to provide
orientation is clearly articulated, the findings are easier to
integrate as a part exploring in the early phases, the “fuzzy
front end” (Herstatt & Verworn, 2004), of a development
project. However, when aiming at providing guidance, IBP
research should be explicit about making recommenda-
tions. Bates' corpus of work on humanities scholars (publi-
shed in Bates, 2016b) with a set of orienting papers on their
IBPs and others with recommendations for systems design,
could serve as a useful example to this end. As Fidel (2012)
notes, IBP research tends to favor descriptive models,
whereas the IS field tends to prefer normative models.
There is no point in denigrating the value of descriptive
models but in the spirit of distinguishing basic and applied
IBP research, the research should not stop at the descriptive
model but should proceed, distill observations and develop
prescriptivemodels on the basis of the results from the stud-
ies that focused on understanding phenomena. Boiling
down findings could also result in simpler design models
favored in ISD (Bates, 2016a; Dillon, 2016)—in comparison
to often complicated and eclectic ones that tend to be typical
for IBP research.

The use of IBP research as a language to communicate
with the system designers about the users' perspectives to
their information needs and use, to inform ISD decisions,
and to adopt a user evaluation of the prototype system in
the safety-critical environments case provides an example
of an additional approach to making the understanding of
IBPs actionable. However, so far, user evaluations have
been rarely conducted in the design of conversational sea-
rch systems, even if research in this area has attracted lots
of interest recently (Logacheva et al., 2020; Radlinski &
Craswell, 2017; Trippas et al., 2020).

4.1.3 | Unclear objectives of IBP studies

There are also differences in ISD approaches, systems,
their contexts, and situations of design and use that entail
different approaches to implementing these recommen-
dations. IBP research can inform them in various phases
of ISD and particular insights from IBP research can turn
out to be useful with specific design and development

methods. In this sense, a typical shortcoming in the con-
temporary IBP research is that we might not know enough
about the epistemological underpinnings of IBP theories—
and what they actually do explain (cf. Sovacool & Hess,
2017). The problem is similar to what counts as digital
archaeology and digital archeological practice in the digital
archaeology case. Therefore, IBP researchers should
describe their epistemological underpinnings in more clear
terms. The lack of clear understanding of what IBP
researchers write about when they are referring to IBP
makes it difficult to apply its results to inform practice.
These complications remind of the on-going conundrum of
integrating design science perspectives in ISD (Baskerville
et al., 2018). The lack of clarity applies to IBP research also
outside of information science. T. D. Wilson's (2020) review
of the impact of IBP research suggests that when the con-
cept of IBP is used outside of information science, it is often
used in unspecific terms without a clear explanation of
what it entails. It also raises the question if IBP research as a
whole is too empirical and if the empirical and theoretically
aligned lines of work could be brought closer to each other.

4.1.4 | An information system is not always
the answer

Further, the implications and usefulness of the results of
IBP research do not always need to relate to ISD, but could
be somewhere else—for instance, in the spirit of action
research (Checkland & Holwell, 1998), in informing the
investigated groups of individuals or other stakeholders of
studied activities like policymakers, managers, or those
who are indirectly working or interacting with them. The
true impact can also be difficult to identify and measure
(Lund, 2019). While, as Hepworth (2007) criticizes, ISD is
not focused on information processing beyond interaction
with the system, IBP research is explicitly interested in the
broader context of human information activity. In contrast
to what designers sometimes expect, systems are not
always considered to be useful at all (Hirvonen, Enwald,
Känsäkoski, et al., 2020) and the reasons for their nonuse
can be perfectly legitimate. This has become blatantly evi-
dent, for instance, in relation to health information and
e-health services. Similarly to how an in-depth HCI-
oriented ethnography can advise what types of systems not
to develop (Dourish, 2006), IBP studies can help to disclose
how and why ISs are not as useful as they might appear,
what alternatives there are, and why people might prefer
them. Here, especially the people-oriented IBP research
that usually considers any system that provides “informa-
tion services intended to result in human beings' becoming
informed”, including “archives, libraries, databases, and so
on” (Buckland, 1991, p. xiv) as an IS and focuses literally on
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people's IBP rather than any tools or systems, can help to
understand how to facilitate human action without assum-
ing that the solution needs to be a computer-based IS.

4.1.5 | Too contextual findings

The contextuality of information interactions also
means that explanations and recommendations have
the most value when they are connected to specific ser-
vices and contexts of use—even if there are many gen-
eral traits in how people interact with information.
Similarly to design-oriented ISD research (Hevner
et al., 2004), a part of it is perishable when contexts,
information sources, and technologies change. The
problem is that these tendencies manifest themselves in
different ways in different contexts as the digital
archaeology case blatantly exemplifies. One of the
strengths of IBP research (Makri, 2020)—that IBP is
examined on multiple different levels from interactions
with specific systems to domains, groups of users, and
beyond—also becomes its weakness due to the incom-
mensurability of the findings obtained in studies with
widely different points of attention.

IBP research would undoubtedly benefit from an
increased focus on identifying, which findings are
transferable and how, in contrast to the far too typical
conclusion that IBP is complicated, highly contextual,
and impossible to generalize. As information interac-
tions and learning always happen in specific contexts,
this would not necessarily imply a turn to an extreme
form of what is usually described as positivism, but a
closer consideration of what an analytical transferabil-
ity of findings—that contextual and case-based research
still has broader validity beyond a unique situation—
means in practice. A parallel closer consideration of
what really distinguishes specific contexts, what their
defining constraints and priorities are, and what aspects
of their uniqueness are mere assumptions and clichés
would be helpful to the same end. For instance, in
archaeology, the complexity and fragmentary nature of
archeological information is a plain fact but there is still
a lot of information available and the understanding of
the past is gradually increasing.

4.2 | Rethinking IBP-ISD nexus through
usefulness

Besides integrating technology perspectives in IBP
research and models (Huvila, 2018a, 2018b, 2018c; Zhao
et al., 2021) and bringing information into ISD
(Fidel, 2012; Gorichanaz & Venkatagiri, 2021;

Marchionini, 2008), one possible approach to rethinking
IBP research and its links to ISD could be to consider it
more closely through the concept of usefulness (cf. Huvila
et al., 2019). Thinking about the multiple possible levels
and ways of how IBP research itself can be made relevant
both in theory and practice for ISD and in different illus-
trative contexts—from CCEH to digital archaeology and
safety-critical environments—might help to find ways to
bridge the criticized gap. Thinking about the partly
undoubtedly real and partly imagined (Fisher &
Julien, 2009; Haider & Sundin, 2019; Ingwersen &
Järvelin, 2005; Julien & O'Brien, 2014; Julien et al., 2011
cf. Makri, 2020) gap itself might not be exactly that helpful.
Rather, thinking about the major difference of emphasis of
ISD and IBP outlined in Figure 1, framing the complemen-
tarity of IBP for ISD could be done through its explicit
focus on the usefulness of information versus the useful-
ness of IS. In this sense, it is obviously necessary to con-
sider IBP, as Makri (2020) reminds us, not only as an
influencing factor but also as a trait that is shaped by sys-
tems and how they are used. Thinking about different
forms, types, and contexts of usefulness could help to open
a more holistic understanding of people's information
landscapes and practices and could provide novel insights
into understanding systems in their lifeworld-wide context
of use: a better understanding of why people do things
with systems that are difficult to anticipate and under-
stand, and why there often seems to be discrepancies
between how people think and act.

5 | CONCLUSIONS

The value of IBP research for ISD lies in its capability to
shed light on the variety of ways people deal with informa-
tion in diverse contexts beyond their wants and designers'
assumptions. The situated and contextual understanding of
IBPs that goes beyond individuals' information interactions
with specific ISs and fathoms them in their lifeworld-wide
context of use is a major strength of IBP research. IBP is
interested in information rather than systems, their design,
uptake (Hevner et al., 2004), and “associated changes and
implications” (Hassan & Mathiassen, 2018, p. 200). In this
respect, an increased focus on stressing the usefulness of the
information, the systems are used to process in the context
of people's information landscapes and practices, rather
than the usability or usefulness of specific systems, could
help to position IBP clearer as a critical human factor in
ISD and clarify the relation of the two fields. The broad
focus of IBP research also has the potential to highlight the
implications of ISs beyond their primary users. Moreover,
instead of overemphasizing the contextuality of findings,
IBP research would benefit from an increased focus on
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identifying, which findings are transferable, what distin-
guishes specific contexts, what their defining constraints
and priorities are, and which aspects of their uniqueness
are assumptions and simple clichés.

IBP researchers should also be more explicit about the
aims of their studies. When the aim of a specific study is to
provide understanding rather than to guide practice, it
would be advisable to admit that without attempting to
enumerate unspecific recommendations to, for instance,
ISD and instead focus on explicating implications on a
broader level. Further, as earlier literature has pinpointed,
IBP research and theorizing are not always clear enough
about their epistemological underpinnings, that is, what
they actually describe and explain when they are referring
to IBPs. IBP research has a potential to provide a vocabu-
lary, or as suggested in the safety-critical environments
case, a language to communicate user perspectives to sys-
tems designers and vice versa in a lifeworld-wide socio-
techno-informational sense. As a whole, IBP and ISD
research have a lot in common. They both share a passion
for helping people to deal with information in their pur-
suits.What is perhaps needed themost, is a serious dialogue
and a small dose of clarity in what individual IBP studies
are aiming at and capable of doing in such terms that are
actionable in ISD.

ACKNOWLEDGMENTS
The discussion that led to the writing of this paper started
at a panel organized by the authors at the 2019 ASIS&T
Annual Meeting in Melbourne, Australia. The writing of
the paper was supported by the Academy of Finland
Grant #287084 for the project Taking Health Information
Behavior into Account: implications of a neglected ele-
ment for successful implementation of consumer health
technologies on older adults (HIBA). The work has also
received funding from the European Research Council
(ERC) under the European Union's Horizon 2020
research and innovation program grant agreement No
818210 as a part of the project CApturing Paradata for
documenTing data creation and Use for the REsearch of
the future (CAPTURE), from the Swedish Research
Council under the Grant 340-2012-5751 and through the
GenZ strategic profiling project funded by the Academy
of Finland Grant Profi4 #318930 and the University of
Oulu. Moreover, the work has also benefited from the
discussions at different events organized by the COST
Action ARKWORK, supported by COST (European
Cooperation in Science and Technology). The safety-
critical environments case was partially funded by Airbus
Central Research & Technology. The views expressed
herein are those of the authors and are not necessarily
those of the Airbus or the authors' affiliated institutions.

ORCID
Isto Huvila https://orcid.org/0000-0001-9196-2106
Ying-Hsang Liu https://orcid.org/0000-0001-6504-4598

REFERENCES
Allen, D. K., Given, L. M., Burnett, G., & Karanasios, S. (2019). Guest

editorial: Information behavior and information practices: A spe-
cial issue for research on people's engagement with technology.
Journal of the Association for Information Science and Technology,
70(12), 1299–1301. https://doi.org/10.1002/asi.24303

Allen, D. K., Irnazarow, A., & McLauglin, F. (2019). Practice, infor-
mation and the development of a digital platform. Proceedings
of the Association for Information Science and Technology, 56(1),
597–598. https://doi.org/10.1002/pra2.101

Alter, S. (2008). Defining information systems as work systems:
Implications for the IS field. European Journal of Information
Systems, 17(5), 448–469. https://doi.org/10.1057/ejis.2008.37

Arnott, D. (2010). Senior executive information behaviors and deci-
sion support. Journal of Decision Systems, 19(4), 465–480.
https://doi.org/10.3166/jds.19.165-480

Arowoselu, T. (2020). The importance of understanding human
behaviour. Tolu Arowoselu (Medium Blog). https://medium.
com/@toluarowoselu/understanding-human-behaviours-a-
must-for-ux-ui-designers-6fee4139a220

Baskerville, R., Baiyere, A., Gregor, S., Hevner, A., & Rossi, M.
(2018). Design science research contributions: Finding a bal-
ance between artifact and theory. Journal of the Association for
Information Systems, 19(5), Article 3.

Bates, M. J. (1986). Subject access in online catalogs: A design
model. Journal of the American Society for Information Science,
37(6), 357–376.

Bates, M. J. (1994). The design of databases and other information
resources for humanities scholars: The Getty online searching
project report no. 4. Online and CD-ROM Review, 18(6), 331–
340. https://doi.org/10.1108/eb024508

Bates, M. J. (1999). The invisible substrate of information science.
Journal of the American Society for Information Science, 50(12),
1043–1050. https://doi.org/10.1002/(SICI)1097-4571(1999)50:
12<1043::AID-ASI1>3.0.CO;2-X

Bates, M. J. (2016a). Many paths to theory: The creative process in the
information sciences. In D. H. Sonnenwald (Ed.), Theory develop-
ment in the information sciences (pp. 21–49). University of Texas
Press.

Bates, M. J. (2016b). Information users and information system
design. Ketchikan Press.

Baudendistel, I., Winkler, E., Kamradt, M., Längst, G., Eckrich, F.,
Heinze, O., Berg, B., Szecsenyi, J., & Ose, D. (2015). Personal
electronic health records: Understanding user requirements
and needs in chronic cancer care. Journal of Medical Internet
Research, 17(5), e121. https://doi.org/10.2196/jmir.3884

Beverley, C. A., Bath, P. A., & Barber, R. (2007). Can two
established information models explain the information behav-
iour of visually impaired people seeking health and social care
information? Journal of Documentation, 63(1), 9–32. https://
doi.org/10.1108/00220410710723867

Beyene, W. M., & Byström, K. (2017). Rethinking information
behavior in the context of universal design. IConference 2017
Proceedings (pp. 216–226). https://doi.org/10.9776/17023

HUVILA ET AL. 11

https://orcid.org/0000-0001-9196-2106
https://orcid.org/0000-0001-9196-2106
https://orcid.org/0000-0001-6504-4598
https://orcid.org/0000-0001-6504-4598
https://doi.org/10.1002/asi.24303
https://doi.org/10.1002/pra2.101
https://doi.org/10.1057/ejis.2008.37
https://doi.org/10.3166/jds.19.165-480
https://medium.com/@toluarowoselu/understanding-human-behaviours-a-must-for-ux-ui-designers-6fee4139a220
https://medium.com/@toluarowoselu/understanding-human-behaviours-a-must-for-ux-ui-designers-6fee4139a220
https://medium.com/@toluarowoselu/understanding-human-behaviours-a-must-for-ux-ui-designers-6fee4139a220
https://doi.org/10.1108/eb024508
https://doi.org/10.1002/(SICI)1097-4571(1999)50:12%3C1043::AID-ASI1%3E3.0.CO;2-X
https://doi.org/10.1002/(SICI)1097-4571(1999)50:12%3C1043::AID-ASI1%3E3.0.CO;2-X
https://doi.org/10.2196/jmir.3884
https://doi.org/10.1108/00220410710723867
https://doi.org/10.1108/00220410710723867
https://doi.org/10.9776/17023


Blandford, A., & Attfield, S. (2010). Interacting with information.
Morgan and Claypool.

Boell, S. K., & Cecez-Kecmanovic, D. (2015, January). What is an
information system? 2015 48th Hawaii International Conference
on System Sciences. https://doi.org/10.1109/hicss.2015.587

Buchanan, S. A. (2016). A provenance research study of archaeologi-
cal curation [PhD thesis]. The University of Texas at Austin.

Buckland, M. K. (1991). Information and information systems: New
directions in information management. Greenwood.

Caidi, N., & Dali, K. (2017). Diversity by design: From concept to
action. Proceedings of the Association for Information Science
and Technology, 54(1), 633–634. https://doi.org/10.1002/pra2.
2017.14505401095

Carim, G. C., Saurin, T. A., Havinga, J., Rae, A.,
Dekker, S. W. A., & Henriqson, �E. (2016). Using a procedure
doesn't mean following it: A cognitive systems approach to how
a cockpit manages emergencies. Safety Science, 89, 147–157.
https://doi.org/10.1016/j.ssci.2016.06.008

Carver, M. O. H. (2009). Archaeological investigation. London, New
York: Routledge.

Case, D. O., & Given, L. M. (2016). Looking for information: A sur-
vey of research on information seeking, needs, and behavior.
Emerald.

Checkland, P. (1981). Systems thinking, systems practice. Wiley.
Checkland, P., & Holwell, S. (1998). Action research: Its nature and

validity. Systemic Practice and Action Research, 11(1), 9–21.
Civan, A., Skeels, M. M., Stoylar, A., & Pratt, W. (2006). Personal

health information management: Consumers' perspectives.
AMIA Annual Symposium Proceedings, 2006, 156–160.

Dali, K., & Caidi, N. (2017). Diversity by design. The Library Quar-
terly, 87(2), 88–98. https://doi.org/10.1086/690735

Dillon, A. (2016). Theory for design: The case of reading. In D. H.
Sonnenwald (Ed.), Theory development in the information sci-
ences (pp. 222–238). University of Texas Press.

Dourish, P. (2004). What we talk about when we talk about context.
Personal and Ubiquitous Computing, 8(1), 19–30. https://doi.
org/10.1007/s00779-003-0253-8

Dourish, P. (2006). Implications for design. In R. Grinter, T.
Rodden, P. Aoki, E. Cutrell, R. Jeffries, & G. Olson (Eds.), Pro-
ceedings of the SIGCHI conference on human factors in comput-
ing systems (pp. 541–550). ACM. https://doi.org/10.1145/
1124772.1124855

Du, J. T. (2014). The information journey of marketing profes-
sionals: Incorporating work task-driven information seeking,
information judgments, information use, and information shar-
ing. Journal of the Association for Information Science and Tech-
nology, 65(9), 1850–1869. https://doi.org/10.1002/asi.23085

Du, J. T., Liu, Y.-H., Zhu, Q., & Chen, Y. (2013). Modelling market-
ing professionals' information behaviour in the workplace:
Towards a holistic understanding. Information Research, 18(1).

Earle, R. H., Rosso, M. A., & Alexander, K. E. (2015). User prefer-
ences of software documentation genres. Proceedings of the
33rd Annual International Conference on the Design of
Communication - SIGDOC '15 (pp. 1–10). https://doi.org/10.
1145/2775441.2775457

Enwald, H. (2020). Combining personalization, tailoring, persuasive
design and gamification – Where do we stand? CEUR Workshop
Proceedings. Proceedings of the Eighth International Workshop
on Behavior Change Support Systems (p. 2662).

Enwald, H., Hirvonen, N., Kangas, M., Keränen, N., Jämsä, T.,
Huvila, I. & Korpelainen, R. (2018). Relationship Between
Everyday Health Information Literacy and Attitudes Towards
Mobile Technology Among Older People. In: S. Kurbano�glu, J.
Boustany, S. S. Špiranec, E. Grassian, D. Mizrachi & L. Roy,
(Eds.), Information Literacy in the Workplace (pp. 450–459).
Cham: Springer.

Eriksson-Backa, K., Hirvonen, N., Enwald, H., & Huvila, I. (2021).
Enablers for and barriers to using My Kanta—A focus group
study of older adults' perceptions of the National Electronic
Health Record in Finland. Informatics for Health & Social
Care, 46(4), 399–411. https://doi.org/10.1080/17538157.2021.
1902331

Eriksson-Backa, K., & Nguyen, H. (2020). Health information-
seeking styles and health information literacy in relation to
anticipated health-promoting behaviour—Results from an
online diabetes risk test survey. International Journal of Tele-
medicine and Clinical Practices, 3(3), 192–208. https://doi.org/
10.1504/ijtmcp.2020.104893

Fidel, R. (2012). Human information interaction: An ecological
approach to information behavior. MIT Press.

Fidel, R., & Pejtersen, A. M. (2004). From information behaviour
research to the design of information systems: The cognitive
work analysis framework. Information Research, 10(1).

Fiormonte, D., Numerico, T., Tomasi, F., Schmidt, D.,
Ferguson, C., & Rockwell, G. (2015). The digital humanist: A
critical inquiry. Punctum Books.

Fisher, K. E., & Julien, H. (2009). Information behavior. Annual
Review of Information Science and Technology, 43(1), 1–73.
https://doi.org/10.1002/aris.2009.1440430114

Freund, L. (2013). A cross-domain analysis of task and genre effects
on perceptions of usefulness. Information Processing & Manage-
ment, 49(5), 1108–1121. https://doi.org/10.1016/j.ipm.2012.
08.007

Given, L. M., & Willson, R. (2018). Information technology and the
humanities scholar: Documenting digital research practices.
Journal of the Association for Information Science and Technol-
ogy, 69(6), 807–819. https://doi.org/10.1002/asi.24008

Gorichanaz, T., & Venkatagiri, S. (2021). The expanding circles of
information behavior and human-computer interaction. Jour-
nal of Librarianship and Information Science. https://doi.org/
10.1177/09610006211015782

Gregor, S., & Hevner, A. R. (2013). Positioning and presenting
design science research for maximum impact. MIS Quarterly,
37(2), 337–355.

Greifeneder, E. (2014). Trends in information behaviour research.
Information Research, 19(4).

Gruber, E., Bransbourg, G., Heath, S., & Meadows, A. (2013).
Linking Roman coins: Current work at the American Numis-
matic Society. In G. Earl, T. Sly, A. Chrysanthi, P. Murrieta-
Flores, C. Papadopoulos, I. Romanowska, & D. Wheatley
(Eds.), Archaeology in the digital era: Papers from the 40th
Annual Conference of Computer Applications and Quantitative
Methods in Archaeology (CAA), Southampton, 26–29 March
2012 (pp. 249–258). Amsterdam University Press.

Grudin, J. (2011). Human-computer interaction. Annual Review of
Information Science and Technology, 45(1), 367–430.

Haider, J., & Sundin, O. (2019). Invisible search and online search
engines: The ubiquity of search in everyday life. Routledge.

12 HUVILA ET AL.

https://doi.org/10.1109/hicss.2015.587
https://doi.org/10.1002/pra2.2017.14505401095
https://doi.org/10.1002/pra2.2017.14505401095
https://doi.org/10.1016/j.ssci.2016.06.008
https://doi.org/10.1086/690735
https://doi.org/10.1007/s00779-003-0253-8
https://doi.org/10.1007/s00779-003-0253-8
https://doi.org/10.1145/1124772.1124855
https://doi.org/10.1145/1124772.1124855
https://doi.org/10.1002/asi.23085
https://doi.org/10.1145/2775441.2775457
https://doi.org/10.1145/2775441.2775457
https://doi.org/10.1080/17538157.2021.1902331
https://doi.org/10.1080/17538157.2021.1902331
https://doi.org/10.1504/ijtmcp.2020.104893
https://doi.org/10.1504/ijtmcp.2020.104893
https://doi.org/10.1002/aris.2009.1440430114
https://doi.org/10.1016/j.ipm.2012.08.007
https://doi.org/10.1016/j.ipm.2012.08.007
https://doi.org/10.1002/asi.24008
https://doi.org/10.1177/09610006211015782
https://doi.org/10.1177/09610006211015782


Harland, J. A., & Bath, P. A. (2008). Understanding the information
behaviours of carers of people with dementia: A critical review
of models from information science. Aging & Mental Health,
12(4), 467–477. https://doi.org/10.1080/13607860802224300

Hassan, N. R., & Mathiassen, L. (2018). Distilling a body of knowl-
edge for information systems development. Information Systems
Journal, 28(1), 175–226. https://doi.org/10.1111/isj.12126

Hepworth, M. (2007). Knowledge of information behaviour and its
relevance to the design of people-centred information products
and services. Journal of Documentation, 63(1), 33–56. https://
doi.org/10.1108/00220410710723876

Hepworth, M., Grunewald, P., & Walton, G. (2014). Research and
practice: A critical reflection on approaches that underpin
research into people’s information behaviour. Journal of Docu-
mentation, 70(6), 1039–1053. https://doi.org/10.1108/jd-02-
2014-0040

Herstatt, C., & Verworn, B. (2004). The “fuzzy front end” of innova-
tion. In European Institute for Technology and Innovation
Management (Ed.), Bringing technology and innovation into the
boardroom (pp. 347–372). Palgrave Macmillan.

Hertzum, M., & Simonsen, J. (2019). How is professionals' informa-
tion seeking shaped by workplace procedures? A study of
healthcare clinicians. Information Processing & Management,
56(3), 624–636. https://doi.org/10.1016/j.ipm.2019.01.001

Hevner, A. R., March, S. T., Park, J., & Ram, S. (2004). Design sci-
ence in information systems research. Management Information
Systems Quarterly, 28(1), 75–105.

Hirvonen, N., Enwald, H., Mayer, A.-K., Korpelainen, R., Pyky, R.,
Salonurmi, T., Savolainen, M. J., Nengomasha, C.,
Abankwah, R., Uutoni, W., Niemelä, R., & Huotari, M.-L.
(2020). Screening everyday health information literacy among
four populations. Health Information and Libraries Journal,
37(3), 192–203. https://doi.org/10.1111/hir.12304

Hirvonen, N., Enwald, H., Känsäkoski, H., Eriksson-Backa, K.,
Nguyen, H., Huhta, A.-M., & Huvila, I. (2020). Older adults'
views on eHealth services: A systematic review of scientific
journal articles. International Journal of Medical Informatics,
135, 104031. https://doi.org/10.1016/j.ijmedinf.2019.104031

Huggett, J. (2015). Challenging Digital Archaeology. Open Archaeol-
ogy, 1(1), 79–85. https://doi.org/10.1515/opar-2015-0003

Hutchins, E., & Klausen, T. (1996). Distributed cognition in an air-
line cockpit. In Communication and cognition at work (pp. 15–
34). Cambridge University Press.

Huvila, I. (2009). Analytical information horizon maps. Library and
Information Science Research, 31(1), 18–28. https://doi.org/10.
1016/j.lisr.2008.06.005

Huvila, I. (2012a). Information services and digital literacy: In search
of the boundaries of knowing. Chandos.

Huvila, I. (2012b). Being formal and flexible: Semantic wiki as an
archaeological e-science infrastructure. In M. Zhou, I.
Romanowska, Z. Wu, P. Xu, & P. Verhagen (Eds.), Revive the
past: Proceeding of the 39th Conference on Computer Applica-
tions and Quantitative Methods in Archaeology, Beijing, 12–16
April 2011 (pp. 186–197). Amsterdam University Press.

Huvila, I. (2018a). Archaeology and archaeological information in
the digital society. Routledge.

Huvila, I. (2018b). Ecology of archaeological information work. In
I. Huvila (Ed.), Archaeology and archaeological information in
the digital society (pp. 121–141). Routledge.

Huvila, I. (2018c). Putting to (information) work: A Stengersian
perspective on how information technologies and people
influence information practices. The Information Society,
34(4), 229–243. https://doi.org/10.1080/01972243.2018.
1463332

Huvila, I., Daniels, M., Cajander, Å., & Åhlfeldt, R.-M. (2016).
Patients reading their medical records: Differences in experi-
ences and attitudes between regular and inexperienced readers.
Information Research, 21(1).

Huvila, I., Enwald, H., Eriksson-Backa, K., Hirvonen, N.,
Nguyen, H., & Scandurra, I. (2018). Anticipating ageing: Older
adults reading their medical records. Information Processing
and Management, 54(3), 394–407. https://doi.org/10.1016/j.
ipm.2018.01.007

Huvila, I., Enwald, H., Hirvonen, N., & Eriksson-Backa, K. (2019).
The concept of usefulness in library and information science
research. Information Research, 24(4), paper colis1907.

Huvila, I., & Huggett, J. (2018). Archaeological practices, knowl-
edge work and digitalisation. Journal of Computer Applications
in Archaeology, 1(1), 88–100. https://doi.org/10.5334/jcaa.6

Huvila, I., Myreteg, G., & Cajander, Å. (2013). Empowerment or
anxiety? Research on deployment of online medical E-health
services in Sweden. Bulletin of the Association for Information
Science and Technology, 39(5), 30–33. https://doi.org/10.1002/
bult.2013.1720390507

Iivari, J. (2007). A paradigmatic analysis of information systems as
a design science. Scandinavian Journal of Information Systems,
19(2), 39–64.

Ingwersen, P., & Järvelin, K. (2005). The turn: Integration of infor-
mation seeking and retrieval in context. Springer.

Isomäki, H., & Pekkola, S. (2010). Introduction: Reframing humans
and information systems. In H. Isomäki & S. Pekkola (Eds.),
Reframing humans in information systems development (pp. 1–
14). Springer.

Järvelin, K., & Wilson, T. D. (2003). On conceptual models for infor-
mation seeking and retrieval research. Information Research,
9(1), paper 163.

Johnson, J. D., & Case, D. O. (2012). Health information seeking.
Peter Lang.

Johnstone, D., Bonner, M., & Tate, M. (2004). Bringing human
information behaviour into information systems research: An
application of systems modelling. Information Research, 9(4),
paper 191.

Julien, H., & O'Brien, M. (2014). Information behaviour research:
Where have we been, where are we going? Canadian Journal of
Information and Library Science, 38(4), 239–250.

Julien, H., Pecoskie, J. (. J. L.)., & Reed, K. (2011). Trends in infor-
mation behavior research, 1999-2008: A content analysis.
Library & Information Science Research, 33(1), 19–24. https://
doi.org/10.1016/j.lisr.2010.07.014

Keates, S. (2006). Pragmatic research issues confronting HCI practi-
tioners when designing for universal access. Universal Access in
the Information Society, 5(3), 269–278. https://doi.org/10.1007/
s10209-006-0050-z

Kim, Y., & Crowston, K. (2011). Technology adoption and use the-
ory review for studying scientists' continued use of cyber-infra-
structure. Proceedings of the American Society for Information
Science and Technology, 48(1), 1–10. https://doi.org/10.1002/
meet.2011.14504801197

HUVILA ET AL. 13

https://doi.org/10.1080/13607860802224300
https://doi.org/10.1111/isj.12126
https://doi.org/10.1108/00220410710723876
https://doi.org/10.1108/00220410710723876
https://doi.org/10.1108/jd-02-2014-0040
https://doi.org/10.1108/jd-02-2014-0040
https://doi.org/10.1016/j.ipm.2019.01.001
https://doi.org/10.1111/hir.12304
https://doi.org/10.1016/j.ijmedinf.2019.104031
https://doi.org/10.1515/opar-2015-0003
https://doi.org/10.1016/j.lisr.2008.06.005
https://doi.org/10.1016/j.lisr.2008.06.005
https://doi.org/10.1080/01972243.2018.1463332
https://doi.org/10.1080/01972243.2018.1463332
https://doi.org/10.1016/j.ipm.2018.01.007
https://doi.org/10.1016/j.ipm.2018.01.007
https://doi.org/10.5334/jcaa.6
https://doi.org/10.1002/bult.2013.1720390507
https://doi.org/10.1002/bult.2013.1720390507
https://doi.org/10.1016/j.lisr.2010.07.014
https://doi.org/10.1016/j.lisr.2010.07.014
https://doi.org/10.1007/s10209-006-0050-z
https://doi.org/10.1007/s10209-006-0050-z
https://doi.org/10.1002/meet.2011.14504801197
https://doi.org/10.1002/meet.2011.14504801197


Kujala, S. (2003). User involvement: A review of the benefits and
challenges. Behaviour & Information Technology, 22(1), 1–16.
https://doi.org/10.1080/01449290301782

Lee, H. S. (2018). A comparative study on the health information
needs, seeking and source preferences among mothers of young
healthy children: American mothers compared to recent immi-
grant Korean mothers. Information Research, 23(4).

Léglise, S., Mathias, F., & Ripoche, J. (Eds.) (2018). L’archéologie,
science plurielle. Paris: �Editions de la Sorbonne.

Leitch, S., & Warren, M. J. (2010). ETHICS: The past, present and
future of socio-technical systems design. In History of comput-
ing. Learning from the past (pp. 189–197). Springer Berlin Hei-
delberg. https://doi.org/10.1007/978-3-642-15199-6_19

Lin, Y.-T., & Hertzum, M. (2018). Information seeking by service
designers: Consulting peers versus documenting designs. Pre-
sentation at the ISIC 2018 Conference, Krakow, Poland.

Lin, Y.-T., & Hertzum, M. (2020). How do designers make user-
experience design decisions? In A. Marcus & E. Rosenzweig
(Eds.), Design, user experience, and usability. Interaction design
(pp. 188–198). Springer International Publishing.

Liu, Y.-H., Arnold, A., Dupont, G., Kobus, C., & Lancelot, F. (2020).
Evaluation of conversational agents for aerospace domain. Pro-
ceedings of the Joint Conference of the Information Retrieval
Communities in Europe (CIRCLE 2020) Samatan, Gers, France,
July 6–9, 2020. http://ceur-ws.org/Vol-2621/CIRCLE20_21.pdf

Logacheva, V., Malykh, V., Litinsky, A., & Burtsev, M. (2020). Con-
vAI2 dataset of non-goal-oriented human-to-bot dialogues. In
S. Escalera & R. Herbrich (Eds.), The NeurIPS '18 Competition
(pp. 277–294). Springer International Publishing.

Lund, B. D. (2019). The citation impact of information behavior
theories in scholarly literature. Library & Information Science
Research, 41, 100981. https://doi.org/10.1016/j.lisr.2019.100981

Marchionini, G. (2008). Human–information interaction research
and development. Library & Information Science Research,
30(3), 165–174. https://doi.org/10.1016/j.lisr.2008.07.001

Martikainen, S., Kotila, J., Kaipio, J., & Lääveri, T. (2018). Lääkärit
ja hoitajat parempien tietojärjestelmien kehittämistyössä:
Kyvykkäät ja innokkaat käyttäjät alihyödynnettyinä. Finnish
Journal of EHealth and EWelfare, 10(2–3), 236–250. https://doi.
org/10.23996/fjhw.70097

McKeague, P., van't Veer, R., Huvila, I., Moreau, A., Verhagen, P.,
Bernard, L., Cooper, A., Green, C., & van Manen, N. (2019).
Mapping our heritage: Towards a sustainable future for digital
spatial information and technologies in European Archaeologi-
cal Heritage Management. Journal of Computer Applications in
Archaeology, 2(1), 89–104. https://doi.org/10.5334/jcaa.23

Makri, S. (2020). Information informing design: Information sci-
ence research with implications for the design of digital infor-
mation environments. JASIST, 71(11), 1402–1412. https://doi.
org/10.1002/asi.24418

Meyer, A., Fourie, I., & Hansen, P. (2020). A participatory design
informed framework for information behaviour studies. Infor-
mation Research, 25(4), paper isic2004. https://doi.org/10.
47989/irisic2004

Moll, J., Rexhepi, H., Cajander, Å., Grünloch, C., Huvila, I.,
Hägglund, M., Myreteg, G., Scandurra, I., & Åhlfeldt, R.-M.
(2018). Patients' experiences of accessing their electronic health
records: National Patient Survey in Sweden. Journal of Medical

Internet Research, 20(11), e278. https://doi.org/10.2196/jmir.
9492

Monkman, H., & Kushniruk, A. W. (2015). EHealth literacy issues,
constructs, models, and methods for health information technol-
ogy design and evaluation. Knowledge Management & E-Learn-
ing, 7(4), 541–549. https://doi.org/10.34105/j.kmel.2015.07.036

Moulin, C., Ciula, A., Kelleher, M., Mittler, E., Tadic, M.,
Ågren, M., Bozzi, A., & Kuutma, K. (2011). Research infrastruc-
tures in the digital humanities (Science Policy Briefing No. 42).
European Science Foundation.

O'Brien, H. L., Dickinson, R., & Askin, N. (2017). A scoping review
of individual differences in information seeking behavior and
retrieval research between 2000 and 2015. Library & Informa-
tion Science Research, 39(3), 244–254. https://doi.org/10.1016/j.
lisr.2017.07.007

Oh, S., & Kim, S. (2014). College students' use of social media for
health in the USA and Korea. Information Research, 19(4).

Palmer, C. L., Teffeau, L. C., & Pirmann, C. M. (2009). Scholarly
information practices in the online environment: Themes from
the literature and implications for library service development
(Report commissioned by OCLC Research). OCLC.

Pauchet, S., Letondal, C., Vinot, J.-L., Causse, M., Cousy, M.,
Becquet, V., & Crouzet, G. (2018). GazeForm: Dynamic gaze-
adaptive touch surface for eyes-free interaction in airliner cockpits.
Proceedings of the 2018 Designing Interactive Systems Conference,
1193–1205. https://doi.org/10.1145/3196709.3196712

Pitkänen, J., & Pitkäranta, M. (2016). Improving meaningful use
and user experience of healthcare information systems towards
better clinical outcomes. Finnish Journal of eHealth and
eWelfare, 8(2–3), 98–106.

Radlinski, F., & Craswell, N. (2017). A theoretical framework for
conversational search. Proceedings of the 2017 Conference on
Conference Human Information Interaction and Retrieval
(pp. 117–126). https://doi.org/10.1145/3020165.3020183

Rainer, R. K., Prince, B., Splettstoesser-Hogeterp, I., Sanchez-
Rodriguez, C., & Ebrahimi, S. (2020). Introduction to informa-
tion systems. Wiley.

Rexhepi, H., Åhlfeldt, R.-M., Cajander, Å., & Huvila, I. (2015). Can-
cer patients' attitudes and experiences of online medical
records. The Seventeenth International Symposium for Health
Information Management Research, York, UK 24–26 June 2015.
Proceedings. International Symposium on Health Information
Management Research, York, UK.

Rexhepi, H., Huvila, I., Åhlfeldt, R.-M., & Cajander, Å. (2021). Can-
cer patients' information seeking behavior related to online
electronic healthcare records. Health Informatics Journal, 27,
146045822110247. https://doi.org/10.1177/14604582211024708

Rowley, J., Johnson, F., & Sbaffi, L. (2017). Gender as an influencer
of online health information-seeking and evaluation behavior.
Journal of the Association for Information Science and Technol-
ogy, 68(1), 36–47. https://doi.org/10.1002/asi.23597

Sabelli, M. (2014). Health care information for youth in vulnerabil-
ity contexts: Designing a website with an interdisciplinary and
participatory approach. Information Research, 19(4).
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