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ABSTRACT
Workplace knowledge sharing is a complex process and there are a large number of studies in the area. In this
article three theoretical approaches in library and information science are used to discuss knowledge sharing in
the workplace. The approaches are information behavior, social capital, and information culture, and they bring
important insights that need to be considered from a holistic management point of view when it comes to knowledge sharing. The individual’s relation to different levels of context is important, meaning both in relation to work
roles, work tasks, situations, organizational structures, and culture. The frameworks also shed light on where and
how knowledge sharing activities are present in the organization. From a knowledge management point of view,
it is important to acknowledge that when knowledge is valued, there is also an awareness of the knowledge sharing activities. Also, in addition to more traditional views of context, the frameworks bring forward different views
on context, such as time and space as contextual factors.
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research framework for understanding individual information behavior is presented and how it can explain
knowledge sharing in a workplace context. Second, the
social capital framework is discussed to understand
what affects the interactions in which information and
knowledge is constructed. Finally, the broader context is
focused on, information culture, in order to understand
how values, attitudes, and traditions might affect knowledge sharing in the workplace. This article will discuss
all these approaches of study in connection to knowledge sharing in workplace contexts to bring forward
important insights from the different fields.

1. INTRODUCTION
“Information is constructed by people in their interactions with other people, technology, and structures as they
move through life and work” (Solomon 2002)
This citation by Solomon (2002) embraces many important insights. Information is not constant; it changes
formats and meaning depending on situation and context. The individual is in the centre but is not isolated.
When studying information and knowledge, and how
it is created, communicated, and used, we need to keep
these insights in mind. Knowledge sharing is a core
activity in any workplace and therefore a process and
practice that needs a great deal of managerial attention.
This is however not always the case and knowledge
processes are overlooked and often taken for granted.
Obviously, there is no simple strategy for utilizing information and knowledge effectively in the workplace. We
need to understand the individual, the interactions, and
the contexts, all in an ongoing debate with each other.
Workplace knowledge sharing is a complex process
and there is a substantial amount of research looking at
motivations for knowledge sharing, the role of trust in
knowledge sharing processes, how knowledge sharing
affects other activities and processes in the workplace,
how to develop ICT systems to support knowledge
sharing, and how social networks support knowledge
sharing. Most research is in organisational or business
studies. To some extent we also have research about
knowledge sharing in organisations in library and
information science (LIS), but rarely focusing on the
knowledge sharing process, rather on information and
knowledge as a resource. Information culture has been
one framework of research in LIS, emphasizing the role
of values and attitudes to information for efficient information and knowledge sharing to happen. Information
behavior among professionals is another field of study
that contributes to the understanding of knowledge
sharing in workplace contexts.
In this article knowledge sharing in the workplace is
focused on as part of knowledge management activities.
Three main approaches are discussed in connection
to what affects the knowledge sharing processes in the
workplace, and how they can be efficiently managed.
The approaches try to grasp the complex picture explained above from a holistic point of view. First the

2. INFORMATION BEHAVIOR
For knowledge sharing to happen in a workplace it
always involves activities from the individual employees. In order to understand knowledge sharing practices on a broader, organizational level, we need to start
by understanding the individual information behavior
and the factors that enable or hinder information and
knowledge to be communicated. authors.

2.1. Information Behavior Models
Information behavior research is a multi-disciplinary
area with several approaches. Information behavior
research has strong traditions in studying different
professional groups (Case, 2012) as well as individuals
in their everyday life information seeking activities
(Savolainen, 1995, 2008). Information behavior research has focused on model building based on empirical research, mainly qualitative approaches (Greifender, 2014). These frameworks aim at describing
information-seeking activities or situations, causes, and
consequences of that activity, or relationships among
the activities (Wilson, 1999).
A general model of information behavior was presented by Wilson (1981, 1997) in which information
needs are interpreted as secondary needs to satisfy a
primary need (psychological, cognitive, or affective).
Further, in the process of finding information to satisfy that need, we are likely to meet different kinds of
barriers (personal, role-related, and environmental).
In addition to that, there is a context of the information need that will affect the seeking process and its
barriers, such as social roles and technological envi-
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ronments. Another example of a general model was
presented by Leckie, Pettigrew, and Sylvain (1996). The
model explains the information seeking of professionals based on studies among doctors, nurses, engineers,
and lawyers. The work focused on specific processes in
the workplace and what people do in their work and
how they do it. Especially, the impact of work roles and
tasks, information needs, sources of information, and
outcomes were emphasized. Also Foster (2004) has
presented a nonlinear model describing three core processes and three levels of contextual interaction present
in interdisciplinary information seeking based on an
interview study with 45 academics. Foster highlights
that information behavior is not isolated from the
workplace context, which can be divided into external,
internal, and cognitive contexts. Kuhlthau (1993, 2004)
and Ellis (1989) represent linear models describing the
information seeking process. In these models information seeking is described as steps and stages in which
different information activities occur. Kuhlthau also
includes the emotional perspective and feelings connected to different information-seeking activities.
Information behavior can further be divided into
specific information-related activities and in addition
to describing the broader scope of information-seeking, we have the information retrieval tradition where
the models focus on the information search and retrieval processes. In these models task performance,
relevance, interface, and interactivity are highlighted
(Marchionini, 1995; Saracevic, 1996; Ingwersen, 1996).
While the different activities within the information
behavior framework are connected to a number of
interrelated causes and consequences the research approaches have developed towards an integrated view.
For example, Byström and Järvelin (1995) presented
a work-task based framework that has contributed to
both information seeking as well as information retrieval oriented research, and an integrated approach
was then presented by Ingwersen and Järvelin (2005)
and Järvelin and Wilson (2003).

tivity. From a management point of view, information
behavior research brings forward the importance of
seeing the individual in context. The context is first of
all his or her work role in which there are a number of
barriers and enablers to finding information for specific problems or tasks. Personal factors are the first layer
of barriers or enablers in this context. Understanding
the different levels of roles (social roles, work roles,
etc.) is important. The information seeking models
point at different preferences in the different stages in
the information seeking process. Knowledge sharing
is also an interactive part of information seeking in
the workplace and possible emotions and feelings are
tightly related to how the knowledge sharing process
succeeds. The information retrieval models primarily
focus on human-system interaction, but can bring
light to human-human interactions, for example those
about relevance judgement.
When describing knowledge sharing in the workplace we can conclude that individual information
behavior is an important starting point for understanding what affects the individual when it comes to information activities. Context is much underlined in the
information behavior models but not elaborated to any
large extent. This is not possible while the models are
too complex to understand. However, the workplace is
often a social context, and therefore the focus should
also be on enablers and barriers for social interaction,
social networking, and other social aspects to efficient
knowledge sharing.

3. SOCIAL CAPITAL
Social capital has been increasingly used as a framework within LIS for studying information and knowledge practices. Social capital is defined as the benefits
derived from both bonding and bridging ties (Johnson,
2015). Widén-Wulff and Ginman (2004) proposed
that knowledge sharing in organizations could be explained through the dimensions of social capital and it
has been proven to give a relatively good overview to
the complexity that knowledge sharing entails (Hall &
Widén-Wulff, 2008; Huvila, Ek, & Widén 2014; Li &
Ye, 2013, Styhre, 2008; Widén-Wulff, 2007). Dividing
social capital into three dimensions as presented by
Hazleton and Kennan (2000) has been a popular way

2.2. Information Behavior and Knowledge
Sharing
Knowledge sharing is one of the information activities that an employee is involved in and the information behavior models help us understand possible
preferences and hindrances to engage in such an ac-
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of studying social capital in connection to knowledge
work in organizations. The dimensions are focusing
structural, relational, and content related factors.

feature of social capital (Portes, 1998). For example, it
has been studied how trust is built within a hectic business environment while traditionally trust is seen to
be built over time (Mayer, Davis, & Schoorman, 1995).
Trust is built from the appreciation of others’ expertise
when it is not possible to build trust over time or on
personal preferences. This kind of knowledge network
is an important asset, also shown in a study looking
into managers’ preferences for information in decision
making (Mckenzie, 2005).

3.1. The Structural Dimension
The structural dimension brings forward a visible
layer of knowledge resources in an organization. Both
formal and informal structures are important and form
a basis for the collaborative knowledge processes and
knowledge sharing. Structures are needed to create,
expand, and exchange knowledge and to develop one’s
capabilities (Wenger, McDermott, & Snyder, 2002).
Structures can be formal and visible where membership is clearly defined. Structures can also be informal
with fuzzy boundaries. Structures, formal or informal,
are usually kept together by mutual and common
goals, and the structure gives access to information and
knowledge (Widén-Wulff & Ginman, 2004). Timing
is an important addition to the structural dimension,
while time constraints affect knowledge sharing, and
for example in a hectic work environment it is challenging to structure sharing in line with a specific timeline. Experts usually find their own time and place for
sharing, embedded in work practices. It is then crucial
to be aware of these practices for efficient knowledge
management (Widén-Wulff & Davenport, 2005). In
workplaces where employees have different areas of expertise the access to information sources goes through
the individual experts. This means that knowledge processes through formal structures are difficult to manage. Mutual values and norms towards the importance
of information and knowledge become extremely important (Widén-Wulff & Ginman, 2004; Widén-Wulff,
2007).

3.3. The Content Dimension
Structures are the basis for being able to organize
content delivery. Relations and trust are the glue that
holds structures together, both formal and informal.
The content dimension is the outcome from structures
and relations, bringing relevant knowledge into play in
the workplace. The content dimension is about shared
goals and the ability to gather, interpret, organise, store,
and share information (Hazleton & Kennan, 2000; Tsai
& Ghoshal, 1998). Shared goals and meaning help employees to form individual knowledge into collective
goods and to transfer individual knowledge to common interests and through that contribute to organizational success (Widén-Wulff, 2007).
Again, this sounds relatively easy, but the challenge is
connected to the fact that knowledge is a tacit resource
and expressed in action and in unique situations and
contexts (Nilsen et al., 2012). Therefore, bringing tacit
knowledge to a common understanding is not a very
straightforward action and has long been an important research approach in both business, management,
and information sciences. Knowledge as an asset in
organizations is used for sense-making, learning, and
decision-making (Choo, 2006) and there is an ongoing
process where knowledge is converted from tacit to
explicit through externalization, combination, internalization, and socialization (Nonaka & Takeuchi, 1995)
and in a life cycle from knowledge creation, knowledge
sharing, and use for organizational purposes (Detlor,
2010). There is a great deal of research studying the
challenges connected to the process of making tacit
knowledge explicit and there are many factors brought
into attention about how to support this process. For
example, open cultures and active social networks
involving trust and mutual goals are considered as prerequisites in this context.

3.2. The Relational Dimension
Structures cannot exist if there is not something that
keeps the structures together. Employees must feel that
there is a benefit from belonging to a structure. As stated above, it is the common goals that usually keep the
structures together and in which trust is an important
ingredient. It is relatively easy to state that you need to
trust that your colleagues share the right information
at the right time. But how trust is shaped in practice
is connected to many tacit elements, and is therefore
a challenging process (Widén-Wulff, 2007). Trust is
therefore probably the most studied and challenging
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3.4. Social Capital and Knowledge Sharing

tion culture in a workplace and influence information
seeking, evaluation, communication, and use of information (Choo, 2006; Travica, 2005; Widén-Wulff &
Ginman, 2004; Wright, 2013). Studies on information
culture have also focused on individuals’ interactions
with information (Oliver, 2008) and the relationships
between individuals and information in work contexts
(Wright, 2013).
Information culture is described as the contextual
prerequisites for information management and information use. Its role for successful IT implementation
has been underlined, while an information culture in
which the value and utility of information in achieving operational and strategic success is recognized
is clearly an enabler for successful implementation
of information systems (Curry & Moore, 2003). Information culture consists of communication flows,
cross-organizational partnerships, internal environment
(cooperativeness, openness, trust), information systems
management, information management, processes, and
procedures (Choo, Bergeron et al., 2008). Studying
these aspects and the outcomes of these processes gives
a good framework of understanding the complex concept of information culture.

To summarize, the social capital framework brings
forward the importance of social structures in managing knowledge sharing processes. To manage intellectual resources, it is important to be able to utilize
both tacit and explicit knowledge. Tacit knowledge can
only become explicit in social interaction for which
both formal and informal structures are important.
Sometimes tacit knowledge cannot possibly be turned
to explicit assets but still needs to be utilized, and for
which social structures are needed. Further, the framework underlines that structures are not only the organizational hierarchies. Also informal structures such as
timing adjust both time and space for knowledge sharing activities. The most important factor in this context
is the role of trust that is built differently depending on
work environment. The role of trust has also gained
considerable attention while we increasingly use digital
tools for knowledge sharing, in which trust is shaped
differently than in the analogue environment. New social skills for knowledge sharing are needed.

4. INFORMATION CULTURE

4.2. Information Culture and Knowledge
Sharing

The third perspective in this article is the cultural
framework and how it might affect knowledge sharing
practices in the workplace. The information culture
framework helps us understand the higher level of
contextual factors affecting knowledge sharing in the
workplace.

The information culture framework brings forward
the role of valuing information, e.g. attitudes to information affect how knowledge sharing is prioritized.
Traditions and practices are also parts of the information culture in the workplace into which the individual
adjusts his or her knowledge sharing activities. Information culture is also the framework for enabling the
relationship between the individual and information
work in context. It has been shown many times that
new information technologies are not the answer to
more efficient management of information and knowledge. Without an information culture that values information and supports positive attitudes towards new
tools and practices the adoption of technologies or new
practices is relatively poor. Information culture gives a
practical framework for developing management practices that support effective information use and knowledge creation. A mature and enabling information
culture supports better the adoption of e.g. new information systems and technologies. The key issue is not

4.1. The Information Culture Framework
Information culture is a framework used especially
in LIS and information systems science to explain the
role of information in connection to different organizational activities and outcomes. Information culture underlines the impact of organizational culture on information behavior. Information culture has been studied
in connection to business success where information
is seen as an intellectual resource equally important
for business performance. Ginman (1988) emphasized
that an information culture is a culture in which the
transformation of intellectual resources is maintained
alongside the transformation of material resources.
Also values, norms, attitudes, and practices have been
focused on as factors that reflect the existing informa-
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the technology in itself but the social factors affecting
individual information capabilities (Orlikowski, 2010).

what affects information and knowledge activities.
The combined analysis of the three frameworks
brings some aspects to special attention.

5. MANAGING KNOWLEDGE SHARING

5.1. Contextual Levels
The importance of studying information activities
and practices in context is underlined, but it is important to reflect upon what context might be entailed. We
know context is a relatively loose concept, and difficult
to clearly define (Cool, 2001). Context is more often
seen as a broader concept, the organization or even
the environment in which the workplace is situated.
The three frameworks presented in this article bring
forward the importance of the individual’s relation to
different levels of context, and they also shed light on
where and how knowledge sharing activities are present in the organization.
The information behavior framework underlines
that the information activities are always in relation
to different levels of context. It is not only the broader
level of context such as an organization or society that
matters, but e.g. work roles and personality are narrower contexts that are important to be aware of when
managing knowledge sharing activities. What are the
dynamics embedded in an employees’ relation to these
kinds of narrow contexts?
The social capital framework explains where knowledge sharing activities happen. Access to information
and knowledge sources happen in the context of social
structures. Research has shown that structures are
present in many different forms and formats, formal
and informal. Social networks are a central part of
workplace context where different kinds of social skills
are needed. Structures can also be present in more unexpected forms like time constraints.
The information culture framework puts forward a
higher level of contextual factors that are relevant for
knowledge sharing to happen and explains how knowledge sharing happens in an organizational context.
Employees tend to share knowledge according to actual
norms and traditions in the organization. The organizational culture is built from shared values and social
identities (Dalkir, 2011, p. 235). Social norms are the
most visible control mechanism for culture and constitute an important approach when studying and explaining knowledge sharing in the workplace. Fostering
a culture where information and knowledge is valued is

Knowledge management is a multidisciplinary field
and there are several definitions of the concept (Dalkir,
2010). A common aspect in the different definitions
is however that the aim of knowledge management is
to ensure efficient use of the intellectual property of
an organization. There are many processes and factors
that are interrelated and affect the creation and use of
knowledge in the organization. It is challenging to take
all kinds of processes and factors into the same discussion. Therefore, in this article the knowledge sharing
process is focused on and explored in the context of
some larger frameworks used in the library and information science research tradition.
When studying workplace information activities and
practices it is often highlighted that a holistic approach
is needed. In a paper by Widén, Steinerová, and Voisey
(2014) they mapped workplace information research
and identified three main focuses in this area. First
of all, information use and processes are highlighted
where work tasks and information activities and practices are in the forefront. Sharing, collaboration, and
interactivity are forms of information behavior that
describe workplace information management. Further,
connected to information activities and processes are
different levels of contextual elements framing the
workplace information behavior such as climate, culture, social, and economic factors, including tools that
enable information seeking, sharing, and dissemination. Finally, the information activities involve different
actors and systems called components, and the purpose
of these activities is to intermediate content that exists
in different forms and types. Also, in a study by Cyr
and Choo (2010), they underline the individual and
social dynamics of knowledge sharing and show that
personal preferences are important.
The information behavior, social capital, and information culture frameworks all bring important insights that
need to be considered from a holistic management point
of view when it comes to knowledge sharing activities and
processes. The overview of the three frameworks show
that they all emphasize similar factors when explaining
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a prerequisite for efficient knowledge sharing activities.
The mutual aims are also part of the valuing concept
and give direction to knowledge sharing activities.
When knowledge is valued, there is also an awareness of knowledge sharing activities and they are not
taken for granted. There must be time and space for
knowledge sharing activities. Different information
cultures support knowledge sharing in different ways.

point of view this means that individual information
handling skills must be supported in interaction with
the workplace culture. A successful workplace information literacy programme should take a more holistic
approach to information literacy where leadership
aspects in connection to information handling are crucial.

5.2. Knowledge Sharing Skills

6. CONCLUSIONS

While knowledge sharing is such an important part
of developing the intellectual property of an organization it is also important to support the employees in
fostering their knowledge sharing skills. The information behavior framework highlights also possible barriers to information and knowledge activities, emphasizing even more the need for good skills in connection
to information activities. This overview emphasizes
the importance of understanding both individual skills
and contextual prerequisites. Traditionally, information
handling skills are defined as being information literate.
Information literacy is about understanding one’s information needs, identifying reliable information sources,
validating the information, and using it appropriately. It
is also about analyzing critically, synthesizing, and solving problems (Johnson, 2003). In a workplace context
information literacy is not equally focused on individual information skills but is rather a collective attempt at
performing the tasks in workplaces (Lloyd, 2013). Being a collective approach, it includes multiple social and
cultural factors that influence the information literacy
activities.
The review of the three approaches, information
behavior, social capital, and information culture, especially add social skills while much information and
knowledge is gained through social interactions. This
means that apart from the individual skills of information handling, workplace information literacy should
be about navigating the organisational level of information awareness. It is important to be able to identify
relevant information sources and critically evaluate information needed for problem solving as well as being
fluent in navigating the IT landscape of the workplace,
but in workplace contexts information literacy should
also focus on aspects like attitudes and values to information, social interaction for knowledge creation,
and information use outcomes. From a management

We have concluded several times that knowledge
sharing is much situation-bound and context-specific. Therefore, these kinds of processes must always
be evaluated taking the several levels of context into
consideration and from a holistic point of view. Knowledge sharing is easier to manage in a workplace where
knowledge is valued and where attitudes give these
processes both time and space.
Knowledge sharing involves individuals in interaction where the individual is affected by roles and
situations. This means that social skills are important
and that both persons and context must be managed
together. It is not only a management issue to take care
of all contextual, social, and cultural factors that affect
knowledge sharing. The individual is still in focus and
therefore education and training in knowledge sharing
is equally relevant.
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1. THE OPTIMAL SOLUTION FOR SOLVING
INFORMATION NEEDS

such a small book that only contains few data – but
neither is this the case. In a comic book issue containing the origin of the Junior Woodchucks’ Guidebook,
“The guardians of the lost library” from 1993, we are
told that the guidebook not only contains all the books
from the famous library in Alexandria, but also all
books from ancient and modern libraries. Apparently,
it is not simply a book that somehow corresponds to
Google because Huey, Dewey, and Louie do not receive
millions of hits and thereby experience information
overload, which is often the case with searches made
with Google; instead, they receive exactly the data they
need to cover their information need, nothing more
and nothing less. It is no surprise that Scrooge McDuck
sees great potential in making a huge profit out of such
a tool. This, however, is not possible because the tool
can only be used by Junior Woodchucks and furthermore, the tool appears in different versions for each
woodchuck. The Junior Woodchucks’ Guidebook is actually a handheld computer used by Huey, Dewey, and
Louie, but they do not each carry around a computer
(contrary to most young people nowadays, who all
own a smartphone), and they do not write their questions using the computer’s keyboard, as such a thing
does not exist. Apparently, the Guidebook is able to understand the nephews’ information needs simply when
such needs come to their minds. The nephews hardly
have to perform any lookups themselves as the book
already knows what they are looking for and therefore
it can easily provide them with the data that can help
them solve their information needs.
In the following subsections, we will describe some
of the information needs that the nephews experience
in specific situations and which they use the Junior
Woodchucks’ Guidebook to solve. These descriptions
will form the point of departure for the following descriptions and discussions of information needs as they
are treated in information science and lexicography,
respectively. When we use the word situation, it refers
to a time at which a certain information need occurs.
Such a situation may occur as a result of another situation and thereby be a part of a course of events. Of
course, such a situation is related to the preceding situations in the same course of events. However, the most
important point is that in a specific situation a specific
information need occurs, and the person who experiences this need wants to solve it somehow.

When someone needs information in a certain situation, this person has to decide how and where s/he
can find data to solve the information problem. S/he
could for example ask someone or use an information
tool to get help. In the latter case, s/he has to find the
most useful information tool based on his/her specific
type of information need; the tool must be easy to find,
and it should not be too time-consuming to get access
to the place in the tool that contains the relevant data.
Experiments show that many people with information needs stop their search if they have not found an
answer within a few minutes (Bergenholtz, Gouws, &
Bothma, 2015). However, also when the person with
an information need finds relevant data, it happens
that s/he does not understand the text or does not see
its relevance for the given problem; it could be that the
text is formulated for a user group with more specialized knowledge and therefore the information-seeking
person does not understand all the terms in the text.
Both information science and lexicography aim to
describe the access routes for different user types and
different kinds of information need as well as make
proposals and conceptions for new information tools
that provide quick access for a certain user group with
a certain type of need. These solutions and information
tools are indeed needed, but they will never be perfect.
The perfect solution would be a handy tool for one or
more users for each kind of information need s/he or
they experience and which provides quick and easy
access to the data.
This type of tool actually exists. We know it from the
Disney cartoons and comic books featuring Donald
Duck and his three nephews, Huey, Dewey, and Louie,
who possess the Junior Woodchucks’ Guidebook, which
was introduced in a story from the 1950s and received
a lot of attention especially in the 1970s, but has not
appeared often in the cartoons in recent years. The Junior Woodchucks’ Guidebook looks like a regular book,
which the nephews carry around in their shirt pockets,
and which is able to provide answers to almost all questions – with a few exceptions, which will be mentioned
later in this section – raised by Huey, Dewey, and Louie. However, it is not very plausible that so many different kinds of information need can be satisfied with
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1.1. Communicative Situations

In one of the stories, Uncle Scrooge, Donald, and
Huey, Dewey, and Louie are searching for gold in an
Australian desert. There are numerous giant kangaroos,
but at some point they also see a large bird which makes
a loud noise that scares off all the kangaroos. Louie says
that according to the Junior Woodchucks’ Guidebook, it
is a so-called gold vulture, and these birds feed on gold.
This knowledge is very useful to them in the given situation because there is no point in searching for gold when
the vulture has already eaten it.
In another story in which the ducks are looking for
the philosopher’s stone, Uncle Scrooge tells the nephews
that pirates in the 1400s resided on Crete. This piece of
information makes the nephews want to know more
about Crete, so they take a look in the Guidebook, which
tells them that pirates lived in the labyrinth, which in the
old days was possible to access, but not possible to leave
afterwards. After having gained this piece of knowledge,
the nephews know that they should look for the entrance; and this takes us back to the second communicative situation described above in Subsection 1.1.
In a third story, the ducks are visiting an Arabic country where Uncle Scrooge wants to buy a carpet. The
salesperson claims that the carpet which Uncle Scrooge
is interested in buying is a flying carpet and therefore
very expensive. Scrooge does not believe in the existence
of flying carpets, but Huey, Dewey, and Louie read in the
Guidebook that they are indeed real and that there is a
certain way of identifying them: They have wing-shaped
symbols in their pattern.

In this first type of situation, the ducks run into problems related to communicating with other people or
with animals, often as part of a larger course of events,
e.g. when they search for the philosopher’s stone. In the
Donald Duck comic stories, these situations most often
concern translation, but they could also be connected to
producing or understanding texts. The following three
examples illustrate situations in which communicative
needs occur.
In one of the stories, Huey, Dewey, and Louie are in
Scotland, and they are being chased by the criminal
Beagle Boys. Suddenly, they see the Loch Ness Monster
in the water. It is singing a beautiful tune and by looking in the Junior Woodchucks’ Guidebook, the nephews
are able to translate the song. The Guidebook also helps
them ask the monster for help to get rid of the Beagle
Boys; according to the book, the monster is only able to
understand them if they ask simultaneously in its native
language, which the book explains how to speak.
In another story, Uncle Scrooge, Donald Duck, and
the three nephews are looking for a pirate ship, and
their search takes them to Crete where they search for
the entrance to a labyrinth. They find an inscription in
a language that they do not understand, but luckily, the
Guidebook describes this language and thereby helps
them translate the text.
In a third story, Donald Duck and his nephews are
in a jungle, looking for rare plants they can bring home
and sell. They run into a gorilla that chases Donald,
who escapes by running up a tree and hiding in it. The
gorilla says something to the nephews, and they use the
Guidebook to translate what it says and to speak with the
gorilla. The animal says “zpuna zona,” which means that
it would like to help them pick flowers.

1.3. Operative Situations
The type of situation that Huey, Dewey, and Louie
most often end up in is one where either they do not
know how to solve a problem or they do not know how
to get out of a dangerous situation. This is also the case
in the story about the flying carpet mentioned above.
The ducks have gotten their hands on a flying carpet, but
they do not know how to make it fly. According to the
Junior Woodchucks’ Guidebook, you just need to pour
water from a specific natural spring on the carpet and
then you can order it to fly wherever you want it to go.
In another story, Scrooge, Donald, and the three
nephews dive down to a shipwreck which Scrooge
thinks contains a large amount of gold coins. However,
when they reach the wreck, they find that an enormous
octopus is blocking the entrance. Scrooge and Donald

1.2. Cognitive Situations
In the second type of situation, the three nephews
need to gain knowledge about something they are unfamiliar with as for example in the first story below where
they see a bird and want to know what type of bird this
is. The acquired knowledge is sometimes used later in
the same story, but this is not the crucial point: Huey,
Dewey, and Louie have a need for knowledge, which
they want to solve in the given situation; that they remember this knowledge for later situations is a possible
outcome, but this is not the actual need.
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give up their hunt for gold, but Huey, Dewey, and Louie
instead consult the Guidebook in which it says that if
you get into a battle with an octopus, you need a powerful source of light in order to scare it away. Therefore, the
ducks take out their camera and use the flash to scare
away the octopus, which makes it possible for them to
collect the coins from the shipwreck.
There are many more stories containing operative situations in the Donald Duck series: The ducks come across
a large bull and do not know how to get out of the situation, but the Guidebook tells them what to do: They should
run for their lives. A similar simple solution is suggested
by the Guidebook when the three nephews want to fish
for their dinner: It is best to fish where the water is not
too deep. And the Guidebook provides another simple
solution when the ducks are stuck in the desert without
water; while Donald tries (unsuccessfully) to use a willow
twig, the Guidebook tells the three nephews to look for
water in the container used for washing the windows of
the car in which they are travelling. However, in one of
the stories, the Junior Woodchucks’ Guidebook cannot
help Huey, Dewey, and Louie solve their problem in the
given situation: The nephews have been teasing their Uncle Donald to a point where he has had enough and starts
chasing them with a stick. They start running and simultaneously consult the Guidebook, but it turns out that the
Guidebook does not contain data about what to do when
running away from a furious uncle.

development of new information tools, contrary to the
purpose of lexicographical analyses, which aim at producing helpful tools for people experiencing the investigated information needs. Some of the main problems
in the treatment of information needs in information
science were formulated more than 30 years ago in the
famous and still relevant paper by Wilson (1981). One of
the criticisms he provides is that in information science,
no clear distinction is made between “data,” “information,” and “knowledge” (1981, p. 1). The problem arising
from this is that it is not made clear that users make
interpretations of data, and that these interpretations
constitute the information that the users get, i.e. all users
will not necessarily get the same information out of the
same data; this may be because the data is formulated in
a way that makes different interpretations possible, or it
could be because a user makes a wrong interpretation,
e.g. because the user misunderstood a part of the data.
Thus, a person can have information needs, but not data
needs. The information extracted from the data can be
stored for a long or a short time as knowledge in the user’s brain. However, despite Wilson having emphasized
this terminological problem decades ago, we see that
“data” and “information” are still used as synonyms in
information science. Wilson also criticizes information
science for having more focus on “information seeking
behavior” and not on the more important “user need for
information” (Wilson, 1981, p. 7), which – as mentioned
above – is still a valid criticism. Wilson’s most important point in his article is his skepticism towards the
inclusion of human needs – the latter being inspired by
Maslow’s classification (Maslow, 1954) – which are often
used as the starting point for discussions on information
needs in information science. Maslow (1954) works with
five levels of needs:1
• biological and physiological needs
• safety needs
• love and belonging needs
• esteem needs
• self-actualization needs

2. INFORMATION NEEDS IN INFORMATION
SCIENCE
In information science, the analysis of information
needs involves a strong focus on information behavior,
whereas in lexicography, the focus is on the single user
and her/his concrete need(s) in specific situations (see
Section 3 for an elaboration on this point). Furthermore,
information science is generally not very interested in
transferring the analysis of information needs to the

1


Wilson
only operates with three types of needs: physiological, affective, and
cognitive, but these are clearly inspired by Maslow’s classification.
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Dorner et al. (2015, pp. 12-13) give an overview of
different scholars’ classifications of needs, which are
based on Maslow’s concept of human needs, e.g. the one
suggested by Nicholas and Hermann (2009):
• coping information to resolve basic physiological
needs
• helping information to resolve higher-level needs
such as those related to personal relationship development
• comparative

information for resolving needs related
to personal esteem
• edifying information for resolving needs related to
self-fulfillment and realizing one’s potential
This and the other classifications mentioned by
Dorner et al. (2015) are or could be relevant for some
studies, but we do not find them relevant for a classification of information needs. Whether someone experiences a need for human contact or the need for consuming
food is not relevant in relation to information needs. Instead, when classifying information needs, the point of
departure should be the situation in which a person gets
an information need. The concept of situation is to some
extent discussed in contributions made within information science, and in these contributions, a distinction is
made between single situations and a long chain of situations belonging to the same scenario.2 The example in
Section 1 with the ducks searching for the philosopher’s
stone shows that a scenario can have many situations.
To find the philosopher’s stone is the end goal for the
ducks, but on their way to solve this problem, they find
themselves in different situations where they experience
different needs, some of these being information needs,
and apply different sources (tools) to solve the specific
information need in each of these specific situations.
Thus, a scenario is a complex situation that can be divided into single situations; some of these single situations
can lead to a certain information need, but certainly not
all situations will do so. If we are not dealing with an

2

information need, it is instead a general social or individual need, but these are neither relevant for lexicography nor information science. Case (2002, pp. 22-34)
presents different scenarios such as “buying products,”
“healing a patient,” or “betting at race horses” in which
the person seeking information is motivated either by an
assignment given to the person by someone else or by
the person himself or herself out of self-interest, and he
also provides specific examples of such scenarios. However, he does not distinguish between type of scenario
and (actual) scenario: Buying a product could be seen as
a type of scenario whereas the specific example he provides of an information seeker shopping for a new car is
an (actual) scenario.
If someone plans to make a journey, s/he will experience certain information needs while planning it, but
will most likely run into different information needs
during the journey which he was not aware of before he
went away:
…information needs appeared to decrease after purchasing the travel, but to increase again when novel
or unexpected situations (e.g., to make international
calls, to find a place for taking a rest, or to be lost at a
certain sightseeing place at the travel destination) were
encountered, or at the time decisions had to be made
during trips (Choi, Morrison, & Jang, 2012, p. 33).
Each of those single situations described here in relation to travelling is a different situation with a different
kind of information need, but they are all related to the
same scenario. The person could run into different kinds
of cognitive need, like: How is the weather there in this
part of the year and must I fear different kinds of tropical
disease? Or s/he could experience operative needs, like:
What can I do to prevent getting sick from malaria? Or
it could be a communicative need such as when the person wants to find the railway station but does not know
the word for “railway station” in the language spoken in
the country s/he is visiting.


Contributions
in information science talk about “seeking scenarios,” e.g. Case
(2002, p. 20ff), but it would be more precise to talk about a “scenario” without
“seeking” because a scenario can, but does not have to, lead to a seeking
process, i.e. either to the use of one or more information tools or to asking
another person for his or her help.
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We have talked about information needs in this and
the previous section, but what is an information need,
really? The general answer is always something like this:
There is an information need if someone or a group of
people does not know something and wants to get this
knowledge (e.g. Nicholas, 2000, pp. 19-35). Like Bergenholtz and Bothma (2013, p. 22), we distinguish between
situation, user, information need, information tool, and
interpretation of data. Our starting point and the only
relevant point is the user who finds himself/herself in a
certain situation with a certain information need. Therefore, it is not relevant to talk about unrecognized needs
(Nicholas, 2000, p. 21); if a person has an information
need, but is not aware of it, he has no need to find the
piece of information that can help him solve the problem. And neither is it relevant to talk about ill-defined
needs (Ingwersen & Järvelin, 2005, p. 298) as a user will
not be aware if his need might be ill-defined. Of course,
if a need is indeed ill-defined, it may result in a longer
search process, it may be difficult to seek help from other people, and so on, but the user still has an information problem; whether it is ill-defined or not might be
relevant for a librarian, but it is irrelevant for the user.
A clear understanding of types of information needs
makes it easier to find relevant data to satisfy these
needs. The discussion about the difference between
information needs, information wants, information
desires, and information demands (see e.g. Belkin &
Croft 1992, p. 31; Nicholas, 2000, p. 19; Dorner et al.,
2015, pp. 7-9) is not important. Of course, we could
make differentiations of this kind, but for the person
with an information need, the main problem is still
simply to get a piece of information to solve this need.
Thus, there are much more important distinctions to
make, especially between different kinds of information need. We have already used one type of classification in the stories about the ducks presented in the
first section: communicative, cognitive, and operative
needs. This classification will be elaborated on in the
next section.

needs) in lexicography is still relatively new. Not until
a classic conference on lexicography held in the United States in the 1960s did lexicographers start talking
about users and their needs instead of focusing on
dictionary content isolated from the intended users,
cf. Householder (1967, p. 279), who in his summary
report wrote that “[d]ictionaries should be designed
with a special set of users in mind and for their specific
needs.” However, even though lexicographers started
focusing on what they considered information needs
or user needs, many actually focused on data needs (i.e.
what types of data do people look for in dictionaries).
This can clearly be seen in the many user studies carried out within lexicography in the last few decades in
which users – typically in questionnaires and interviews
– are asked about their need for data types, not about
the needs for information that have led them to consult
dictionaries. Thus, even though these studies are meant
to study users’ information needs, they instead focus on
data and only identify what users are familiar with from
existing dictionaries.
User needs never occur in isolation, but are connected to two other components: (1) the dictionary user in
whose mind the need occurred and (2) the pre-lexicographical situation in which the need occurred. Together, these three components – user need, user, and
user situation – determine the function of a dictionary
according to the lexicographical function theory (see e.g.
Bergenholtz & Tarp, 2003, p. 176; 2005, p. 12). When we
look at user needs from this perspective, another problem occurs with the many user studies being carried
out in lexicography as almost none of these focus on the
social situation in which a need occurs – the needs are
analyzed in isolation.
Tarp (2009a, p. 279) argues that lexicographical needs
make up a subset of human needs in general, and furthermore provides characteristics of a lexicographical
information need (2009a, pp. 279-283), which have been
summarized in the following list:
1. It is objective (not subjective)
2. It is historical-cultural (not natural)
3. It is genuine (not artificial/constructed)
4. It is recognized by the dictionary user; an information need may not always be recognized, in
which case he will not use an information tool
and then it will not be a lexicographically relevant
information need

3. INFORMATION NEEDS IN LEXICOGRAPHY
3.1. What are Lexicographical Information
Needs?
The focus on information needs (also called user
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5. It
 is concrete (not abstract), i.e. it is related to a
specific user in a specific user situation
6. It can be met by consulting a lexicographical tool
7. It is a need for information
8. It is either a (primary) function-related need or
a (secondary) need related to the use of an information tool
The sixth point is problematic as it results in a tautology: A lexicographical need is met by consulting a
lexicographical tool, and a lexicographical tool is designed to accommodate lexicographical needs. Therefore, this one should be excluded from the list. The one
that is of particular interest in this article is the second
point: that lexicographical needs are historical-cultural. In the preceding section it was explained that many
typologies of information needs in information science
are connected to all human needs, but here it is made
explicit that the only types of needs that are of interest
are the ones connected to a human being’s social life,
not his natural state, cf. the second point. A human
being’s need for food, air, water, etc. (i.e. biological and
physiological needs) are not information needs related
to a person’s historical and cultural life. The eighth
point is very important to emphasize as there is an
important difference between function-related and usage-related needs not realized by many lexicographers:
The function-related needs occur in the pre-lexicographical situation and are the ones that (potentially)

lead to a lookup situation; usage-needs occur in the
lexicographical situation, i.e. when users are actually
using a dictionary and need to find certain data in this
specific dictionary. To the seven points (having excluded the sixth one above), we can add the following two
points:
• It
 can be either simple or complex (cf. Bergenholtz
& Tarp, 2003, p. 177; Dorner et al., 2015, p. 32)
• It
 is punctual (not global) (cf. Tarp, 2009b, p. 264)
According to Dorner et al. (2015, p. 32), it is possible to construct a simple spectrum of needs, ranging
from simple to complex, e.g. from finding out when
the next train to a specific city leaves to finding out
how to change the manner in which elections are held.
However, Dorner et al. make it sound as if the simple
needs are related to the individual, whereas more complex needs are related to a wider context, but this is not
necessarily the case, at least not from a lexicographical
perspective. Here, a simple need could for example be
the need to understand the meaning of a certain word,
whereas a complex need could be to find out how to
build a cupboard. There is clearly a difference in the
complexity of these two needs, and they are both individual needs. According to Bergenholtz and Tarp
(2003, p. 177), simple needs are solved with one or a
few lexicographic data items, whereas complex needs
are met by a combination of different sorts of lexicographic data.

Realized need
= lexicographically
relevant

Information need
= user need,
lexicographical need

Primary need
= function-related
information need
Secondary need
= usage need

Need approached by consulting
an information tool
= lexicographically relevant

Simple
need
Complex
need

Need ignored or approached by
consulting other type of source
= NOT lexicographically relevant

Non-realized need
= NOT lexicographically
relevant

Fig. 1 Lexicographical information needs
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If we zoom in on the types of needs a dictionary user
may experience, we can look at them from a rather
general perspective or a more specific perspective:

2014, p. 53), but methods for collection of empirical
data are still lacking in this area because it is not possible to know beforehand when a specific need will
occur in a certain situation and therefore it is difficult
to observe.
As mentioned above, a dictionary need is connected
to a given user type and a given user situation, and
these components make up what the function theory
calls a dictionary function. Thus, when we need to
determine the different needs that a user can have in
a lexicographical context, we first need to look at both
the different user types and user situations. The needs
mentioned above should not be seen in isolation, but
should be related to a specific type of user in a specific
situation. In this article, we will elaborate on situations
since, as argued by Bergenholtz and Tarp (2003, p.
176), the determining element in a dictionary function is the situation because there is greater difference
between dictionaries conceived for different situations
than for different user types; this is also why functions
are frequently named after the corresponding type of
user situation.

General level – information about
• The native language
• A foreign language
• A special subject field
• Culture and the world in general
• The native LSP
• Etc.
(Bergenholtz & Tarp, 2003, p. 175)
Specific level – information about
• Meaning of lemma
• Meaning of idioms
• Meaning of proverbs
• Pragmatic and cultural restrictions
• Orthography
• Variants of collocations
• Etc.
(Tarp, 2008a, p. 75)
The needs mentioned here and in all meta-lexicographical contributions are linked to communicative
and cognitive situations, but as will be shown in the
next section, many more diverse user needs could and
should also be accommodated in lexicographical information tools (e.g. needs related to acting in a certain
situation). When we look at needs at the specific level,
it is again important to keep in mind that user needs
should not be mistaken for data type needs, cf. the
typical focus of lexicographical user studies mentioned
above. The data incorporated into a specific lexicographical tool is selected according to the function of
the dictionary, i.e. among other things the needs of the
user. A few user studies have tried to focus on these
needs, cf. e.g. Müller-Spitzer (2014), but the problem
with this study is that it relies on the user’s memory
and, most likely, it will not result in the production
of innovative information tools as the informants’ responses are based on what they are familiar with, i.e.
the needs they know that traditional tools are applied
to solve, and therefore they may not comment on
needs that traditionally have not interested lexicographers. So far, function theorists have suggested using a
deductive approach to the identification of user needs
(see e.g. Tarp, 2009a, p. 293; Fuertes-Olivera & Tarp,

The lexicographical work process
1. Identify user situation and user type
2. Identify user need based on user situation and
user type
3. Identify and select the relevant data based on the
user situation, user type, and user need, i.e. the
intended dictionary function

3.2. Dictionary Functions, User Situations,
and User Needs
The cornerstone in the lexicographical function theory (for more details on this theory, see e.g. Bergenholtz & Tarp, 2002; 2003; 2005) is the dictionary function. Of course, this theory is not the first to apply the
word function in lexicographical literature, but it is the
first one to clearly define the term and connect it to the
three specific components of user, user situation, and
user need. The German meta-lexicographer F. J. Hausmann was the first meta-lexicographer to talk about
dictionary functions in connection to types of user situations. In his famous Einführung in die Benutzung der
neufranzösischen Wörterbücher from 1977, Hausmann
makes a typology of Wörterbuchfunktionen in which
he distinguishes between learning and consultation; in
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the latter case, he also distinguishes between reading
and writing. However, Hausmann is not the first lexicographer to talk about functions (or purposes) – this
can also be seen in e.g. Jacob and Wilhelm Grimm’s
Deutsches Wörterbuch (1854) and Ladislav Zgusta’s
Manual of Lexicography (1971). In Grimm’s dictionary,
the lexicographers write the following in their foreword:
Was ist eines Wörterbuchs Zweck? nach seiner umfassenden Allgemeinheit kann ihm nur ein großes,
weites Ziel gesteckt sein. Es soll ein Heiligtum der
Sprache gründen, ihren ganzen Schatz bewahren,
allen zu ihm den Eingang offen halten (XII).
[What is the purpose of a dictionary? According
to its comprehensive universality, it can only be a
great, broad purpose. It is to establish a sanctuary
of language, to preserve all its treasure, to keep the
entrance open to him.]
This is a very general statement, but the authors
indirectly do speak with a functional understanding
of the dictionary purpose when they later say that a
person can use a dictionary if s/he cannot remember a
word s/he wants to use, and when a father and his son
want to improve their vocabulary; i.e. they mention
different specific situations, but they do not establish a
typology of situations.
In his Manual, Zgusta says that “the purpose for
which a dictionary is intended is a powerful determining factor” (1971, p. 214) and “[t]he decision concerning the purpose or the combination of purposes of a
planned dictionary is one of the most important ones”
(1971, p. 216). He then argues that a dictionary should
be planned to serve e.g. one’s scholarly colleagues,
students, or the man in the street – i.e. the user – and
furthermore mentions that the purpose depends on
whether the dictionary is descriptive or prescriptive. In
terms of the first part, we see some similarities to the
current understanding of dictionary function; however, interestingly, nowhere else in his book does he focus on the dictionary user – he mainly focuses on the
incorporation of data without relating it to the user.
As for the second part, Zgusta clearly has a different
understanding of the word purpose since function theorists would say that the approach, i.e. whether a dictionary should be descriptive or prescriptive (or proscriptive, cf. Bergenholtz, 2003; Bergenholtz & Gouws,
2010), will depend on the purpose of the dictionary.

The German meta-lexicographer H. E. Wiegand
is famous for having put the user into focus – cf. his
statement about “der bekannte Unbekannte” [“the
known unknown”] (1977, p. 62) – and in his many
contributions, Wiegand also talks about user situations; see e.g. Wiegand (1977; 1998). However, he does
not discuss these situations from a theoretical perspective, but simply takes them as a point of departure
for other theoretical discussions without contemplating their importance. Consequently, in his work, he
ends up focusing on usage situations instead of user
situations, i.e. on the situations in which users use
actual dictionaries instead of the situations in which
the information needs occur (Bergenholtz & Tarp,
2004). These examples show that users, functions/
purposes, and situations are mentioned either directly
or indirectly in earlier lexicographical literature, but
these concepts were not connected and incorporated
systematically into a lexicographical framework before
the lexicographical function theory was conceived in
the 1990s.
With Hausmann’s distinction between learning
(reception and production) and consultation, the foundation was made for a distinction between communicative and cognitive functions, which were initially
argued to be the two main functions in the lexicographical function theory. However, only the communicative function – which is the one that lexicography
traditionally has dealt with – has been investigated in
depth and a number of sub-situations have been identified (reception, production, and translation), but cognition remains somewhat unexplored. Tarp (2008a, p.
45) writes that a cognitive situation is when you need
knowledge about a certain topic, but in his book and
in most of the subsequent literature on the function
theory, he and other functional lexicographers leave
out learning from the characterization of this function.
Tarp (2008a, p. 46) does divide cognition into two
main types: sporadic and systematic, but apart from
this not much else is known about this function.
In his later work, Tarp introduces a new function
called the operative function (2007) and another function called the interpretive function (2008b). Tools
with an operative function are designed to satisfy
needs for instructions or advice in relation to acting,
and tools with an interpretive function are designed to
satisfy needs for understanding non-linguistic signs.
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Interestingly, following these two articles, no one
has actually researched these functions, but simply
accepted the fact that they are useful lexicographical
categories in the functional framework (a number of
meta-lexicographical contributions mention these
functions, but do not elaborate on them, and only a
few try to incorporate them into their dictionary concepts). Ten years later, Agerbo (2017b) investigates the
interpretive function and argues that it is not an actual
function because it is not based on a certain need occurring in a certain situation in a certain user, but only
on a distinction between linguistic and non-linguistic
signs. Agerbo therefore rejects this function and argues
that the function theory contains not four, but three
main functions: communicative, cognitive, and operative. Suggestions for other functions have been made
– see e.g. Simonsen (2012) and Gallardo (2013) – and
Simonsen even argues that the function theory takes
a much too narrow view on functions; that there are
many more situations in which information is needed.
However, the situations suggested by Simonsen (2012,
p. 566), e.g. information related to entertainment and
when forming new social relations, cannot be related
to the types of needs described earlier in this section –
these are not actual information needs (what needs for
information would occur in these examples, and is it
possible to talk about an entertainment situation in the
same way as we talk about operation and cognition?)
and therefore not lexicographically relevant needs.
As mentioned in the earlier section, the lexicographically relevant needs commented on in the meta-lexicographical literature and the ones incorporated into
existing dictionaries have been the ones occurring in
communicative situations and in a few cases cognitive
situations. But with the incorporation of the operative
function into the function theory, needs occurring in
operative situations must also be considered. Agerbo
(2017a) analyses twelve existing dictionaries ranging
from the 18th century to the 21st century with the aim
of showing that these dictionaries actually have an
operative function. Some of the user needs that can be
extracted from these tools are for example the need to:
carry out a physical exercise, cook a meal, plant a flower, do some calculations, and buy a house in a foreign
country. For some readers, these needs may appear
strange in a lexicographical setting, but this is only
because lexicography over the years has been pushed

onto a narrower linguistic pathway. As the analysis of
these investigated dictionaries shows, for many years,
lexicographers have dealt with other needs than only
communicative needs.
Specific needs are typically not connected to main
situations (communication, cognition, and operation),
but rather sub-situations. For example, a native speaker may experience a need for understanding the meaning of a word in a text in a reception situation, not a
communicative situation; and a native speaker may
need to understand how to inflect a word in a production situation, not a communicative situation. However, for cognition and operation, no sub-situations have
yet been described and therefore it is difficult to make
a description of the needs related to these functions
(cf. Tarp, 2008a, who only comments on communicative needs in detail, not cognitive needs). The following section therefore suggests some newly identified
sub-situations related to these functions.

4. TYPES OF INFORMATION NEEDS IN TYPES
OF SITUATIONS
In this section, we will present the different types of
situations identified in lexicography in which information needs can occur. As mentioned in Section 3, the
lexicographical function theory operates with three
main situations: communication, cognition, and operation. Of these, only communication has been investigated in detail, which is why for this situation, three
different sub-situations have already been identified.
Unfortunately, this pre-lexicographical situation has
overshadowed all other pre-lexicographical situations
for many years, and therefore, in the case of the two
other situations, no research has yet resulted in (conclusive) divisions into sub-situations. This section will
try to cover this gap by suggesting sub-situations for
all three main situations.

4.1. Communicative Situations
As mentioned, communicative situations have been
well researched – especially because these are the ones
that traditionally have been focused on in lexicography
– but up until 2017, the needs connected to these situations have only been related to linguistic signs. According to Agerbo (2017b), communicative situations
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• Sub-situation

2: Anne, who was born and raised
in Denmark, is on holiday in Egypt. She is having
a conversation in English with a local woman,
who at some point in the conversation makes a
certain gesture with her hand where she presses all
fingers together and holds them upwards (swaia),
which Anne does not understand; she therefore
has a translation problem (both if this were to be
translated into a Danish linguistic sign or a similar
gesture used by Danes, this would be a translation
problem).

should also be connected to needs where a person has
trouble regarding non-linguistic signs. The following
are examples of needs related to the three sub-situations of communication.
Reception
• Sub-situation

1: James, who is a native speaker of
English, is reading an English newspaper article
and comes across the word post-factual. He has
never heard or read this word before and therefore does not know what it means. In this case,
he wants to know what it means so he can understand the text he is reading; he therefore has a
reception need.
• Sub-situation

2: Tina, who is a native speaker of
English, is visiting a public swimming pool. Standing next to the medium-sized pool, she sees a sign
on which is portrayed a person jumping from the
edge into the pool and it also has a red diagonal
line crossed over the image. Tina is not quite sure
what it means: Could it be that she is not allowed
to swim in the pool? Is she not allowed to jump
into the water? Or is she not allowed to jump with
her head first into the water? In this situation, she
experiences a reception need.

Tarp (2008a, pp. 75-77) has already discussed a large
number of different information needs that a person
may come across in these sub-situations, and therefore
we will not go into further detail with these. However,
Tarp only recognizes linguistic needs and does not
comment on needs related to non-linguistic signs. As
shown in the three sub-situations that constitute the
communicative situation, all of these could involve
needs related to either linguistic (sub-situations 1) or
non-linguistic signs (sub-situations 2). Thus, the table
of needs provided in Tarp (2008a) clearly needs to be
expanded.

4.2. Cognitive Situations

Production
• Sub-situation

1: Linda, who is a non-native speaker of English, wants to write a text in English about
global warming for school. She is not quite sure
if greenhouse effect can be written in the plural or
only in the singular, i.e. she is unsure about inflection; she therefore has a text production need.
• Sub-situation

2: Sam, who is a native speaker of
English, wants to write a text message, but he is
not quite sure how to express with an emoji that
he finds something hilarious; he therefore has a
text production need (he needs to find out which
emoji to use in a specific sentence).

Bergenholtz (1997, pp. 20-21) writes about the cognitive situation that “the most important point is that
the data in the dictionary is not applied to help understand or translate a text, but that it is the data itself that
is the goal of the lookup” (our translation). Tarp (2008a,
p. 45) furthermore writes that a cognitive information
tool seeks to accommodate needs to gain new knowledge in a great number of pre-lexicographical situations. However, he does not go into much detail with
these situations compared to his descriptions of communicative situations, nor does he provide as detailed
a typology of sub-situations as he does for communication. He unsystematically mentions some social situations in which a person experiences cognitive needs
(2008a, p. 45) – e.g. when you suddenly wish to know
more about a certain question while you are reading
a text, or through processes in your sub-consciousness where you suddenly get inspiration to investigate
something – and he furthermore argues that there are
two sub-situations into which the cognitive situation
can be divided:

Translation
• Sub-situation

1: Tim, who speaks Danish as his
mother tongue and speaks English as his second
language, is writing an article for an English music
magazine. He is not sure what the translation of
the Danish word ørehænger is and needs to find its
equivalent; he therefore has a translation problem.
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• Systematic cognitive situation
• Sporadic

cognitive situation
In both of these situations, a person wants to gain
knowledge. However, what is actually meant in terms
of “systematic” and “sporadic” is not completely clear
and no other meta-lexicographical contribution has
expanded on this division. We instead suggest that the
cognitive situation should be divided into the following two sub-situations:
•Knowledge expansion
• Learning
In the first type of sub-situation, a person may be
interested in finding out when Napoleon was born (a
punctual problem); in the second type of sub-situation, a person may want to learn as much as is relevant
for writing a school paper about the Napoleonic Wars
(an information problem to be solved systematically).
Other potential needs related to knowledge expansion
could be:

rules in preparation to get a driving license
Learning may take place in the form of classroom
learning, often a controlled learning situation, but may
also take place as learning on one’s own – it could also
involve a mix of both situations. The purpose is to gain
desired knowledge or skills, e.g. in order to pass a test
as in the examples with the traffic rules above: When
you want to get a driving license, you need to attend
classes as well as learn from a textbook and from a list
of traffic terms.

4.3. Operative Situations
Agerbo (2017a) analyses twelve dictionaries, which
she argues could all be considered operative tools.
Some of the information needs identified in these tools
are listed in Table 1.
Based on these findings, it is possible to extract two
basic types of operative sub-situations:
• Advice:

What should I do in this situation? → if
you experience x, do y
• Instructions:

How should I carry out this act in
this situation? → to do x, do x1, x2, and x3
It is important to notice the distinction between
what and how: In the former case, a person needs to
find out in what way s/he should act or react in a specific situation, and in the latter case, a person needs to
know how to carry out this act. For example, if a person wants advice on what to do in a certain situation,
e.g. what to bring when going whale fishing or what to
do if you get bitten by a snake, he is not interested in
being told how to do it; but in the case of performing a
physical exercise, a person wants instructions on how
to actually do the exercise step by step. In some situations, a person may both want to know what to do and
how to do it.
Some of the information needs mentioned in the
table may be argued to occur in cognitive instead of
operative situations, e.g. attacking the enemy and playing a sport. Though these two needs are connected to
acting, the end goal is clearly a result of learning (and
practice), i.e. they are not needs that can be solved via
dictionary consultations. If we compare the two needs
related to playing a sport versus playing a game such as
rock-paper-scissors, we find that the former requires
learning, whereas the latter is solvable with a look-up
in an information tool. Thus, the former is a cognitive
need, and the latter is an operative need.

Knowledge expansion
• I have cancer and therefore I want to know more
about it, e.g. how many people die of cancer?
• Who is the current president of the United States?
• What is the etymology of the word apple?
In some situations of knowledge expansion, the
need may be rather punctual, cf. the president example
mentioned above, or it can be a more comprehensive
one, cf. the cancer example mentioned above. We
often find that a need such as wanting to know the etymology of a word is supported by data in traditional
communicative dictionaries. However, this need has
nothing to do with communication, but is rather an
example of a cognitive need. Thus, the inclusion of
etymological data in communicative tools seems misplaced and is not useful for people who look in a communicative tool to solve a communicative need.
Learning (see e.g. Hausmann, 1984), on the other
hand, is always a systematic acquisition of knowledge
or skills with a specific purpose in mind. Some potential needs related to learning could be:
Learning
• I want to learn how to play cricket
• I want to learn all irregular verbs in German
• I want to learn how to breed minks
• I need more knowledge (i.e. learn) about traffic
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Table 1. Examples of Operative Information Needs.
Dictionary

Information need – information on

Military dictionary

· cooking a dish
· attacking the enemy

Universal Dictionary of Trade and Commerce

· making calculations
· exchanging money
· going whale fishing

The Sportsman’s Dictionary

·
·
·
·

A dictionary of photography

· working with chemical processes

Dictionary of agriculture for the practical farmer

· curing diseases
· applying methods in farming
· growing crops

The Illustrated Dictionary of Gardening

· cultivating flowers and trees
· getting rid of insects

A Dictionary of Etiquette

· behaving appropriately in different social situations

The Phoenix Dictionary of Games

· playing a sport
· playing a game

Food and Fitness

· performing a physical exercise

International Dictionary of Food and Cooking

· making food and drinks

Pschyrembel Wörterbuch Pflege

· nursing/helping sick/disabled people

Real estate dictionary

· buying real estate abroad

curing diseases
using specific equipment
working with/taming an animal
fishing, hunting etc.

4.4. An Overview

stood very broadly. It is not necessarily a piece of written text, but could also be for example a traffic sign or
a natural sign.

Below is an overview of the three main situations
and eight sub-situations described in this article. It is
important to note that the word text should be under-

Communicative situations: the need to get information which in a specific situation is necessary in order to
accomplish successful communication
• situation in which a person needs help to understand parts of a text
• situation in which a person needs help to formulate parts of a text
• situation in which a person needs help to translate parts of a text
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Operative situations: the need to know in a specific situation how to carry out a certain act or which act to
carry out
• situation in which a person needs advice on what s/he should do
• situation in which a person needs to know how s/he should solve a problem, i.e. the person needs instructions

Cognitive situations: the need in a specific situation to acquire knowledge which you do not already have
• situation in which a person needs to acquire knowledge about a specific (singular) phenomenon or about
a more complex theme
• situation in which a person has a goal-oriented need to learn something, either on his/her own or by being
taught by someone
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a classifier online with documents associated with the
candidates selected from the search stage. Based on this
idea, narrow-down approach methods are enhanced by
incorporating additional information derived from a
target hierarchy (Oh, Choi, & Myaeng, 2010, 2011; Oh
& Jung, 2014; Oh & Myaeng, 2014). In Oh and Myaeng
(2014), three types of information in a hierarchy are
defined: local, global, and path information. In category
selection, three types of information are employed to
find an answer category based on a statistical language
modeling framework. Their further work (Oh & Jung,
2014) focused on generating more accurate global
information and incorporating local, global, and path
information for obtaining a better representation of the
input document in a classification aspect (Oh & Myaeng, 2014).
Previously, in a method of using path information,
a label language model or label model induced from
text of category path was proposed in Oh and Myaeng
(2014). It revealed an under-representation phenomenon of label terms (extracted from a category path),
which means that the counts of label terms are not as
high in documents as expected although they are definitely important in representing categories. The aim
of label models is to give more weight to label terms to
overcome this situation. In the previous label models,
we observed two limitations:
1. First, there exists a term mismatch problem between input documents and label terms. It is one
of the well-known problems in information retrieval (IR), since short query terms do not occur
in documents (Carpineto & Romano, 2012; Custis
& Al-Kofahi, 2007; Zhao & Callan, 2012). In our
case, it is the opposite situation where the number
of label terms for a category is very small compared
with the number of terms for an input document.
2. Second, label models are less discriminative since
they have similar probability distributions. This is
caused by two reasons. The first reason is that candidates can share many label terms because they are
located closely in a hierarchy. Figure 1 shows an example of five candidates retrieved from ODP, a web
taxonomy used in our experiments, as an input document and corresponding label models extracted for
those candidates. Among 15 unique terms extracted
from all candidates, three label terms {sports, winter, skiing} are shared due to a common path Sports/

1. INTRODUCTION
Hierarchical text classification (HTC) aims at classifying documents into a category hierarchy. It is a practical
research problem because there are many applications
such as online advertising (Broder et al., 2009; Broder,
Fontoura, Josifovski, & Riedel, 2007), web search improvement (Zhang et al., 2005), question answering (Cai,
Zhou, Liu, & Zhao, 2011; Chan et al., 2013), protein
function prediction (Sokolov & Ben-Hur, 2010), and
keyword suggestion (Chen, Xue, & Yu, 2008) that rely
on the results of HTC to a large scale taxonomy.
In HTC on large-scale web taxonomies, researchers
encounter data imbalance and sparseness problems
stemming from the internal characteristics of web
taxonomies as follows. First, categories spread over a
hierarchy from extremely general to specific along its
depth. General concepts such as sports and arts appear
at the top level while very specific entities such as names
of persons and artefacts appear at leaf nodes. Second,
two categories with different top-level categories may
not be topically distinct because similar topics occur in
different paths (i.e., C/D and C’/D’ are very similar in
c1=R/A/B/C/D and c2=R/X/Y/C’/D’ even with having
different top-level categories). Third, the numbers of
documents of categories depend on their popularity
on the web. Therefore, there are many categories with a
few documents while some categories have many documents.
Traditionally, researchers have focused on developing
methods based on machine learning algorithms (Bennett & Nguyen, 2009; Cai & Hofmann, 2004; Gopal &
Yang, 2013; Gopal, Yang, & Niculescu-mizil, 2012; Liu
et al., 2005; McCallum, Rosenfeld, Mitchell, & Ng, 1998;
Sebastiani, 2001; Sun & Lim, 2001; Wang & Lu, 2010;
Wang, Zhao, & Lu, 2014). The well-known drawbacks
of solely utilizing machine learning are huge computation power and time complexity in order to process
large-scale data with a sophisticated algorithm. As a
solution, a narrow-down approach (Xue, Xing, Yang, &
Yu, 2008) composed of two separate stages, search and
classification, was proposed to achieve acceptable levels
of effectiveness while increasing efficiency. At the search
stage, a small number of candidate categories which are
highly relevant to an input document are retained from
an entire category hierarchy. At the next stage, classification for final category selection is performed by training
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Winter_Sports/Skiing. The second reason is that the
maximum likelihood estimation produces similar
probability distributions over label terms. Therefore,
most of the label terms have zero probabilities while
common terms {sports, winter, skiing} have similar
probabilities due to low occurrences.
As a novel solution to deal with the term mismatching problem and less discriminative power of the label
models, we expand label models by including non-label
terms which have strong associations with label terms
and estimating probability distributions for label and
non-label terms. Our expansion method consists of
three steps: translation model construction, non-label
term selection, and parameter estimation. We first
construct a translation model to capture word-to-word
relationships in a category. Then, a set of non-label
terms which have strong associations with label terms
are selected as expansion terms. Finally, a label model
is estimated over label and non-label term sets together.
Experiments on the state-of-the art narrow-down methods show the effectiveness of our expansion method in
category selection. Our method is built on top of the

recent narrow-down approach (Oh & Jung, 2014; Oh &
Myaeng, 2014), but it is differentiated with the following
contributions:
1.	We propose an expansion method for label
models to make use of path information more
effective. We mainly tackle the term mismatching
problem by excavating non-label terms which
have a close association with label terms and low
discrimination problems by smoothing.
2.	We validate the effectiveness of our expansion
method by comparing with the state-of-the art narrow-down methods which deal with large-scale web
taxonomies using a large data collection, i.e. ODP.
The rest of this paper is organized as follows. In Section 2, key research work on HTC is summarized and
briefly compared. In Section 3, we describe our expanded label language models with an introduction of the
previous narrow-down approach methods in detail. Section 4 reports the results of the expanded label language
models with in-depth analysis by comparing the state-ofthe art narrow-down methods. In Section 5, we end this
paper with a summary and discussion of future work.
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2. RELATED WORK

down approaches using SVM on the Yahoo! Directories dataset to show that the top-down approach
was more effective and efficient than the big-bang
approach. Despite the overall superiority in terms of
classification performance, the top-down approach
suffers from performance drops at deep levels, caused
by errors propagated from higher levels to lower levels.
As an effort to deal with the problem, Bennett and
Nguyen (2009) devised a method that uses SVMs with
the idea of utilizing cross-validation and meta-features.
It first performs bottom-up training with cross-validation to produce meta-features that are predictions of
lower nodes for each node. When reaching the root,
it conducts top-down training with cross-validation
to correct document distributions that were fixed according to the hierarchy. This process has the effect of
expanding the training data for a node by including
misclassified documents at the testing stage through
feature vectors consisting of words and meta-features.
Even though it achieved remarkable performance improvements on the ODP dataset over the hierarchical
SVMs approach (Liu et al., 2005), a drawback is the
huge computational overhead required for top-down
and bottom-up cross-validations on the entire dataset.
More recently, Wang et al. (2014) proposed a metatop-down approach to large-scale HTC. It is known to
be more efficient for reducing the time complexity by
considering the top-down training with meta-classifiers. However, their approach is limited to leaf categories.
A narrow-down approach, often referred to as deep
classification, was introduced by Xue et al. (2008) to
deal with the problems associated with the other two
approaches by first cutting down the search space of
the entire hierarchy and building a classifier for a small
number of resulting categories. The method first employs a search engine to select a set of candidate categories that are highly relevant to an input document to
be classified. Trigram language models are constructed
for the candidate categories using the documents associated with them for precision-oriented improvements.
In order to alleviate the data sparseness problem that
occurs with trigrams at deep levels, they proposed the
ancestor-assistant strategy. For each candidate, it collects documents not only from the current node but
also from those up to the non-shared parent node so
that a larger set of documents is used as training data.

For hierarchical text classification, methods can be
categorized into three types of approaches: big-bang,
top-down, and narrow-down. In the big-bang approach, a single classifier is trained for all the categories in a hierarchy and an input document is classified
into one of them, ignoring the hierarchical structure.
Various classification techniques were employed for
this approach, including SVMs (Cai & Hofmann,
2004), a centroid classifier (Labrou & Finin, 1999), and
a rule-based classifier (Sasaki & Kita, 1998). Koller and
Sahami (1997), however, showed that the big-bang
approach has difficulty in scaling-up for a web taxonomy in terms of time complexity. A shrinkage method
(McCallum et al., 1998) was introduced to deal with
the data sparseness problem that may occur with leaf
nodes in the big-bang approach. Its main idea is to estimate term probabilities for a leaf node not only based
on the documents associated with it but also those associated with its parent nodes up to the root. Mixture
weights along the path from a leaf node to the root are
calculated using an expectation and maximization algorithm. While the idea was proven to be useful, it has
the drawback of huge computation requirements for
estimating many parameters. Recent research efforts
(Gopal & Yang, 2013; Gopal et al., 2012) proposed
methods such as recursively utilizing the dependency
between child and parent classes from the root. They
incorporate a recursive regularization term into an objective function such as SVMs and logistic regression.
Even with this novel idea, it requires a map-reduce
framework with many machines.
In the top-down approach, a classifier is trained with
the documents associated with each node from the
top of a hierarchy. When a new document comes in, it
is first classified into one of the top categories directly
under the root and then further classified into a node
at the next level, which is a child of the node chosen at
the previous step. The process is repeated downward
along the hierarchy until a stopping condition is met.
Several studies adopted this approach with different
variations of classification algorithms, such as multiple
Bayesian classifiers (Koller & Sahami, 1997) and SVMs
(Bennett & Nguyen, 2009; Cai & Hofmann, 2004; Liu
et al., 2005; Sun & Lim, 2001).
Liu et al. (2005) compared the big-bang and top-
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The method results in a significant performance improvement, specifically in deeper levels, compared to a
hierarchical SVM method on the ODP dataset. Other
narrow-down approaches (Oh et al., 2010, 2011) incorporated global information available at the top of the
hierarchy and combined it with the local information
associated with the candidates for the improvement
of classification effectiveness. Oh and Myaeng (2014)
proposed passive and aggressive methods by utilizing
global information based on a language modeling
framework. In addition, a label language model is developed to give weights to label terms in local models
by observing those label terms that are not occurring
as frequently as expected. Their consecutive research
(Oh & Jung, 2014) emphasized that generating accurate global information using ensemble learning is
effective. Moreover, it showed a way of incorporating
non-local information directly to an input document
based on a statistical feedback method by observing
that global information has little influence on category
selection even with its high accuracy.

using path information in the category selection stage.
Prior to introducing our proposed methods, we explain
the prerequisite knowledge, statistical language modeling for category selection, and label language models as
background.

3.1. Language Models for Category
Selection

In IR, statistical language modeling has become a
dominant approach to ranking documents (Kurland &
Lee, 2006; Lafferty & Zhai, 2001; Ponte & Croft, 1998;
Zhai & Lafferty, 2004). The idea of language modeling is
to compute the probability of generating a query from a
model of a document as in the query likelihood model
(Ponte & Croft, 1998) described as follows:

(1)
where c(w,Q) is a count of term w in query Q.
Another popular ranking function with language
models is the KL-divergence scoring method (Lafferty
& Zhai, 2001) for which two different language models
are derived from a query and a document, respectively,
and documents are ranked according to the divergence
between the two as follows:

3. PROPOSED METHOD
Our method is devised based on the narrow-down
approach which consists of candidate search and category selection stages. When an input document comes,
a set of relevant candidates are retrieved via the candidate search. Based on the candidates, a final category
is selected via category selection. In candidate search,
Xue et al. (2008) employed two candidate search strategies, document-based and category-based searches.
We chose the category-based search because of better
effectiveness (Xue et al., 2008). In the category-based
search, a category is presented as a word count vector by
concatenating all documents associated with the category. Similarity score against the category with a retrieval
model is computed with the word count vector when an
input documents comes.
In our experiments, we selected the BM25 weighting
model (Robertson & Walker, 1994) to score categories
because its effectiveness is already proven in various IR
tasks. Based on the candidates, sophisticated classification methods can be employed without much concern
for time complexity.
Our key contribution is to devise a new method of

(2)
where θQ is a query unigram language model.
This scoring function can be used to estimate an approximate probability between two documents for document re-ranking (Kurland & Lee, 2006):
(3)
where θD1 and θD2 are unigram document language
models. We adopt this scoring function when we compare an input document and a category.
A key challenge in applying language modeling to
information retrieval is estimating the probability distributions for a query and a document. A basic method is
to compute a maximum likelihood estimate as follows:
(4)
where c(w,D) is a frequency count of a term w in a
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document D and |D| is the document length, often
measured with the total number of terms in D.
Meanwhile, the problem of the maximum likelihood
estimate is assigning a zero probability to unseen words
that do not occur in a document. To resolve the limitation, several smoothing methods have been developed
to avoid zero probabilities and thus improve retrieval
performance. Traditional smoothing methods often use
term probabilities in the entire collection in addition to
those in a document. The two-stage smoothing method
which combines Dirichlet smoothing and Jelink-Mercer
is one of the most popular ways to estimate document
language models using the entire collection (Zhai & Lafferty, 2004). It is estimated as follows:

document and a category.
The goal of category selection is to choose a final category for an input document based on the KL-divergence
scoring function:

(5)

scoreKL (Q,Cg ) is a score with θCg in a global aspect of
a hierarchy while scoreKL (Q,Cl ) is a score with θCl in a
local aspect. Our focus is how to estimate θCl with path
information to compute scoreKL (Q,Cl ).

(6)
where Q is an input document and H is the set of candidate categories.
This scoring function is decomposed into two different functions to capture the characteristics of local and
global information independently:
(7)

where μ and λ are the Dirichlet prior parameter and
the Jelinek-Mercer smoothing parameter, respectively,
c(t,D) is a frequency count of a term t in a document D,
and COL represents a document collection. The second
term p(w|U) is the user’s query background language
model. When λ=0, two-stage smoothing is the same as
Dirichlet smoothing whereas it becomes the same as Jelinek-Mercer smoothing when μ=0. In general, it is approximated by p(w|COL) with insufficient data to estimate p(w|U) even though it is different from p(w|COL).
For category selection, two language models – local
model θCl and global model θCg – are defined for a category C. A local model is derived from the documents
associated with the category at hand (a candidate category). A global model is generated from all documents
associated with each top-level category, which is a
direct child of the root. Note that a category always has
local and global models because it must have a path to
the root. KL-divergence scoring function is utilized to
calculate an approximate probability between an input

3.2. Label Language Models

The idea of label language models introduced in Oh
and Myaeng (2014) is to give more weight to label terms
in local models since they are under-represented in associated documents in a hierarchy. Namely, label terms
in categories do not occur as frequently in associated
documents as we expected although they are definitely
important for the purpose of representing categories.
Table 1 shows an example of term count and their rank
information extracted from associated documents for a
category Sports/Strength_Sports/Bodybuilding/Training
in ODP. We can see that the counts and ranks of label
terms are not high unlike our expectation. Due to the
under-representation, label terms in a local model have
relatively low probabilities.
As a solution to overcome this situation, a local model
is defined with a label model as:

Table 1. Count and Rank Information of Label Terms for Sports/Strength_Sports/Bodybuilding/Training
Term

sport

strength

bodybuild

train

Count

3

26

49

74

Rank

613

42

14

7
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(8)

M-step:

where λPDM is a mixture parameter for a document
and pi(w|θD) is a document model in i-th iteration in the
EM algorithm.
PTM is an extension of PDM for constructing a translation model. The idea is to generate a translation model
over terms for a document which retains a small number
of topical terms by automatically discarding non-topical
terms. Similarly, we generate a translation model for a
category C by re-writing pC (u|t) as follows:

where pML (w|θClabel) is a probability of a term w in a
label text of a category C.
However, label language models over small label
terms suffer from term mismatch between an input
document and a label model. They may show weak-discriminativeness when the same term counts appear in
the text of a category path.

3.3. Expansion Method for Label Language
Models

(11)

The idea of expanding label models is to include
non-label terms occurring in documents which have
strong associations with label terms and generate a label
model utilizing term counts not only in a category path
but also in documents. The generation of our expansion
method consists of three steps: translation model construction, non-label term selection, and parameter estimation. First, we should find associations between label
and non-label terms. To do that, a translation model pC
(u|t) for a category C between a non-label term u and
a label term t is induced using documents associated
with category C. Several methods can be utilized to
build a translation model such as simple co-occurrence
between terms (Bai, Song, Bruza, Nie, & Cao, 2005;
Schütze & Pedersen, 1997), HAL (hyperspace analogue
to language), which is a weighted co-occurrence that
is generated by considering a distance between two
terms (Bai et al., 2005), mutual information (Karimzadehgan & Zhai, 2010), and a parsimonious translation
model (PTM) (Na, Kang, & Lee, 2007). Among them,
PTM is adopted to build a non-label term by the label
term translation model. PTM stems from a parsimonious document model (PDM) (Hiemstra, Robertson,
& Zaragoza, 2004). The goal of PDM is to generate a
document model where document-specific terms have
high probabilities while collection-specific terms have
low probabilities. This is achieved by maximizing the
probability of observing terms in a document using an
expectation and maximization (EM) algorithm until it
converges. A formal estimation of PDM is as follows:
E-step:

(10)

where p(t)=∑DЄCp(t|θD)·p(θD)·pC(u|t) can be estimated
by collecting ∑DЄCp(u|θD)·p(t|θD)·p(θD) and normalizing
it. p(θD) is assumed to be a uniform distribution. Translation models can be computed efficiently as we focus
on the distributions of non-label terms over few label
terms for a category.
In our problem, a non-label term should have strong
associations with all label terms to avoid irrelevant information coming from the lack of context in word-toword relationships. For example, if we construct two
translation models for Sports/Winter_Sports/Skiing/Disabled and Sports/Winter_Sports/Skiing/Alpine, they may
be similar to each other because they share a common
parent Sports/Winter_Sports/Skiing. Specifically, the two
models share most label terms except Alpine and Skiing.
To ensure strong associations with respect to all label
terms of interest, a non-label term selection method is
devised where non-label term u is accepted as an expansion term if ratio(u)>τ. Ratio is defined as follows:
(12)
where rank(u|t) is a rank of a non-label term u in a
translation model for a label term t, R is a minimum
rank to be considered, and LTC is a set of label terms extracted from a category C.
The intuition behind this selection is that a non-label
term should have a certain degree of association with all
label terms. The remaining work is to estimate a label
model over label and expansion terms. It is obvious that
label terms are more important than expansion terms
because label terms are selected by humans in con-

(9)
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4.1. Data

structing a hierarchy while expansion terms are selected
in an unsupervised way, thus they can have noisy information. Therefore, we generate a mixture of two label
models over different term sets:

The Open Directory Project (ODP)1 dataset was
downloaded from the ODP homepage and used for the
entire set of experiments. It has a hierarchy of about 70K
categories and 4.5M documents associated with the category nodes. At the top level directly connected to the
root are 17 categories: Adult, Arts, Business, Computer,
Games, Health, Home, Kids_and_Teens, News, Recreation, Reference, Regional, Science, Shopping, Society,
Sports, and World. We went through a filtering process
similar to other research (Bennett & Nguyen, 2009; Oh
et al., 2011; Xue et al., 2008) to obtain a comparable and
meaningful dataset. Documents in the World and Regional top categories were discarded because they contain non-English pages and geographic distinctions. For
the leaf categories whose names are just enumerations
of the alphabet such as A, B,… Z, we merged them to
their parent category because they are topically neither
distinct among themselves nor coherent internally. In
addition, categories with less than three documents
were discarded to ensure that the documents associated
with a category are enough for model estimation. Finally, our dataset contains 65,564 categories and 607,944
web pages (documents). A total of 60,000 documents
or about 10% of the entire data were selected for testing
by following the strategy (Xue et al., 2008) while the
rest were used for training. The testing documents were
randomly selected proportional to the numbers of the
documents in the categories. This is the same collection
used in previous work (Oh & Jung, 2014; Oh & Myaeng, 2014). The reason for choosing this test collection is
to directly compare our methods to the state-of-the art
methods. LSHTC provides several large-scale document
collections constructed from ODP and Wikipedia.2
However, they are not suitable for evaluating our methods because categories and words of documents are encoded to integers. Such encoding is problematic because
the idea of our expansion method is based on the use
of label terms extracted from category text. Besides, the
results are not interpretable.

(13)
where λORG is a mixture weight for the original label model, p(w|θClabel) is an original label model, and
p(w|θC ) is a label model over expanded terms.
To make the models more discriminative, we utilize
term counts in documents associated with a category C
to estimate p(w|θClabel) and p(w|θC ). As a result, term
counts in a category label and corresponding documents are utilized to estimate p(w|θClabel) while add-one
smoothing is applied to estimate p(w|θC ) to avoid zero
counts of the expansion terms. The parameters for the
two label models are estimated as follows:
(14)

(15)
where c(w,Clabel) is a count of a term w in the text of a
category C and c(w,C) is a count of a term w in all documents associated with C.

4. EXPERIMENTS
The goal of this paper is to develop a new method
which deals with the weakness of the narrow-down
approach. Thus, our experiments focus on comparing
methods within the narrow-down approach rather than
comparing them to big-bang or top-down approaches.
To validate the effectiveness of our expansion method,
we compare our method with other state-of-the-art narrow-down approaches.

1
2


Open
Directory Project, retrieved from http://www.dmoz.org/
Large Scale Hierarchical Text Classification Challenge, retrieved from http://
lshtc.iit.demokritos.gr/
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Table 2 shows statistics for our dataset. Even though
millions of documents exist in ODP, the average number of documents for each category is less than ten as
shown in the filtered ODP.
Figures 2 and 3 show the distributions of documents
and categories, respectively, over the 15 levels in the filtered ODP. Most documents are spread over from level
3 to level 9. In our experiments, we only report results
up to level 9 because they contain about 98% of all the
documents.
For the purposes of indexing and retrieving,3 Terrier,
an open source search engine, was employed with stemming and stop-words removal. The BM25 (Robertson &
Walker, 1994) was chosen as a retrieval model because
its effectiveness is verified in many IR tasks. For category selection, bigrams and trigrams were generated after
stemming without stop-words removal. The stemming
task is essentially applied because the number of unique
n-grams generated would be excessively large.

pute precision and recall at each level.
For evaluation of a classifier, precision, recall, and F1
are often used, where F1 is the harmonic mean of precision and recall:

Two types of averaging methods have been used with
multiple classification instances. For macro-average F1
(MacroF1), F1 scores are averaged for individual answer
classes first and then averaged across all the classes. On
the other hand, micro-average F1 (MicroF1) is computed using all the individual decisions made for input documents ignoring the answer classes. For a level-based
evaluation, MacroF1 of a level is computed by averaging
F1 scores for the categories at the level. MicroF1 is computed by collecting decisions of all the documents at the
level. To find out about the general tendency across the
categories at all the levels in the hierarchy, we employ an
additional measure, an overall (OV) score. MacroF1 for
OV is computed as follows:

4.2. Evaluation Measures
Standard class-oriented evaluation is inappropriate for
a data set like ODP because the large number of categories makes it very time-consuming and difficult to analyse the results. Therefore, we adopted the level-based
evaluation method used in other hierarchical text classification research (Liu et al., 2005; Xue et al., 2008). For
example, suppose that a comparison is made between
the prediction and answer categories, Science/Biology/
Ecology and Science/Biology/Neurobiology/People, for
a given input document. The level-based evaluation
matches between the two paths progressively from the
top categories (Science on both paths in this case) to the
deepest level categories. Whenever the two categories
match at a level, it is counted as correct classification.
Otherwise it is counted as a mismatch at that level. An
example for a partial matching between the two categories is shown in Table 3. The match at each of the first
three levels is counted as a correct classification whereas
the mismatch at level 4 is counted as a misclassification.
This type of matching instances for all the predictions
and corresponding answers are accumulated to com-

3

MicroF1 for OV is identical to the F1 score computed
by collecting all decisions in the evaluation and taking
an average. Unless mentioned otherwise, performance
improvements across different methods reported in this
paper are assumed to be based on OV scores.

4.3. Experimental Setting
For the sake of direct comparison with other methods, we chose the same baseline used in the previous
work (Oh & Jung, 2014; Oh & Myaeng, 2014). It is the
Dirichlet smoothed unigram language model using
KL-divergence function with a flat strategy for collect-

Terrier Search Engine, retrieved from http://terrier.org/
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Table 3. Partial Matching between Science/Biology/Ecology and Science/Biology/Neurobiology/People
Level

Partial Prediction

1

Science

2

Science/Biology

3

Science/Biology/Ecology

4

Partial Answer

Correctness Count

Science

1

Science/Biology

1

Science/Biology/Neurobiology

0

Science/Biology/Neurobiology/People

0

ing training data (UKL).
Additionally, we adopt two novel methods which
follow the narrow-down approach proposed in Oh and
Jung (2014). The first method is a meta-classifier (Meta)
with stacking which is a popular ensemble learning
framework to combine different algorithms. It can
generate accurate global information by combining different top-level classifiers. The second method is query
modification modeling (QMM) based on a statistical
feedback method. QMM aims at modifying the representation of an input document by incorporating local,
global, and path information.
Our designed procedure to compute final score is as
follows. First, two scores for an input document Q are
obtained in terms of local and global aspects of a category C. Second, Q is updated to Q' using QMM. Note that
Q' has a new representation with global, local, and path
information. Using Q', the final score for a candidate is
computed by combining local and global scores:

we provide the comparison of the performances using
Meta and QMM with the best parameter setting where
γ=0.8, β=0.3, and γQMM=0.1. The performances, both in
MicroF1 and MacroF1, are improved over the baseline
(UKL) as we increase K from 5 to 25. By increasing the
number of candidates in category selection we can expect further improvements.
In our expansion method which is introduced in
Section 3.3, four parameters {λPDM,R,τ,λORG} are important factors which can have effects on performances. In
constructing translation models, λPDM is a mixture to estimate PDM using equations 9 and 10. According to the
best performance obtained in (Hiemstra et al., 2004), we
set λPDM=0.1. In non-label term selection, two parameters, R and τ, are involved as shown in equation 12. R is
a minimum rank of a non-label term to be considered
in a translate model. Increasing R indicates that many
non-label terms are considered in term selection. τ is a
minimum acceptance ratio between 0 and 1. Increasing
τ indicates that a non-label term is accepted if it has a
strong association with many label terms. We set R=30
and τ=0.5 based on our exhaustive experiments. Finally,
a mixture weight, λORG, is required for an original label
model.
Figure 5 shows the results of varying λORG when K is
fixed as 5. We can see that expanding label models contributes to the performance improvements, but relying
on it too much hurts the performance. The best performance, 0.604 (7.8%) in MicroF1 and 0.368 (13.7%) over
UKL, is obtained with λORG=0.9.
To check the maximum performance possible, further
experiments are conducted with the best performing
parameter settings as we increase K. The results show
that performances are improved as K becomes large

Four parameters {γ,β,γQMM,K} are considered in Meta
and QMM. γ is a control parameter for a label model
in a local model shown in equation 8. This term is used
to compute scoreKL (Q,Cl ). β is a control parameter for
QMM in a new query model. γQMM is a similar parameter for a label model but used in constructing QMM.
K is the number of candidates considered in category
selection.

4.4. Results
After a number of experimental runs as in Figure 4,
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4.5. In-Depth Analysis of Parameter K

as in Figure 6. Its best performances, 0.635 (12.6%) in
MicroF1 and 0.395 (20.3%) in MacroF1 over UKL, are
obtained with K=25. Meanwhile, increasing K to 50 or
75 or 100 makes little differentiation because the performances are almost stable after K=25.
Although several important parameters are fixed
during the experiments, the results were successful in
showing the feasibility of expanding path information.
We expect that additional improvements can be possible
if a modest method which can automatically adjust the
parameters is developed.
Table 4 summarizes the best performances of MicroF1
and MacroF1 obtained from the experiments for each
of K=5 and K=25. It shows that the proposed method
of expanding label models enhances the effectiveness
of the state-of-the-art narrow-down approach (i.e.,
Meta+QMM).
According to the performances where UKL<Meta,
we can infer that category selection with global information in conjunction with local and path information
works better than local information only. From the performances where Meta<[Meta+QMM], modifying an
input document by incorporating global, local, and path
information achieves small successes compared with
the meta classifier only. However, from [Meta+QMM]<[Meta+QMM+EXP], we can observe that our expansion method makes [Meta+QMM] more robust by
including more useful terms. The improvements become
larger in both MicroF1 and MacroF1 as K increases.

According to Table 4, increasing K contributes to larger improvements. We further analyzed the effectiveness
of increasing K in terms of top-level categories. Table 5
shows the performance comparison of K=5 and K=25
with best performing settings at top-level categories.
They are listed in descending order with respect to the
difference of F1 between K=5 and K=25. The biggest
improvement is found in News with 20.32% while the
smallest one is found in Adult with 0.03%. As shown in
Figure 7, which compares the differences of F1 measure
only, the improvements obtained through the increase
of K are more distinct where the categories’ F1 measure
is less than 0.7 while other categories’ improvements are
approximately 2-4% except for the Adult category.
Based on the observations, we can say that our expansion method with K=25 performs quite well compared
to the case of K = 5. We can infer that it assists QMM by
adding valid terms selectively regardless of category or
subject matter.

5. CONCLUSION
Previous research shows that non-local information
such as global and path information play an important
role in hierarchical text classification. By observing
three limitations of using path information with label
language models, term mismatch, and low discrimina-

Table 4. Summary of AVG performances in MicroF1 (above) and MacroF1 (below). Improvements are over the baseline (UKL)
Baseline (UKL)

0.564

Top-K

Meta

Meta+QMM

Meta+QMM+EXP

5

0.598 (6.0%)

0.604 (7.0%)

0.608 (7.8%)

25

0.622 (10.3%)

0.626 (10.9%)

0.635 (12.6%)

Baseline (UKL)

0.328

Top-K

Meta

Meta+QMM

Meta+QMM+EXP

5

0.361 (10.2%)

0.368 (12.2%)

0.373 (13.7%)

25

0.385 (17.3%)

0.386 (17.7%)

0.395 (20.3%)
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Table 5. Performance Comparison of K=5 and K=25 with the Best Performing Setting at Top-Level Aspect
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tion power problems of the label language models, we
proposed a method to expand label models to overcome
the limitations and maximize effectiveness in category
selection. Our expansion method is to allow non-label
terms which have strong associations with label terms
and estimate models over two term sets together. We
compare our method based on the most effective narrow-down methods with a large-scale web taxonomy,
ODP dataset, used in other research. The best performance, 0.635 (12.6%) in MicroF1 and 0.395 (20.3%),
was obtained against the baseline. It outperforms the
best performances reported in recent research. It also
shows that combining non-local information, i.e. global
and category information, with local information is a
right choice for dealing with HTC on the narrow-down
approach.
Throughout the experiments, the usefulness of appropriately expanding label models is revealed. To improve
performance further, we plan to investigate use of the
hierarchical structure for label term expansion and use
of external collections or taxonomies to make a better
representation of an input document.
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ABSTRACT
The purpose of this paper is to understand the profiles of users and their motivations in sharing research articles on
Twitter. The goal is to contribute to the understanding of Twitter as a new altmetric measure for assessing impact
of research articles. In this paper, we extended the previous study of tweet motivations by finding out the profiles
of twitter users. In particular, we examined six characteristics of users: gender, geographic distribution, academic,
non-academic, individual, and organization.
Out of several, we would like to highlight here three key findings. First, a great majority of users (86%) were from
North America and Europe indicating the possibility that, if in general, tweets for research articles are mainly in English, Twitter as an alternative metric has a Western bias. Second, several previous altmetrics studies suggested that
tweets, and altmetrics in general, do not indicate scholarly impact due to their low correlation with citation counts.
This study provides further details in this aspect by revealing that most tweets (77%) were by individual users, 67%
of whom were nonacademic. Therefore, tweets mostly reflect impact of research articles on the general public,
rather than on academia. Finally, analysis from profiles and motivations showed that the majority of tweets (from
42% to 57%) in all user types highlighted the summary or findings of the article indicating that tweets are a new
way of communicating research findings.
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1. INTRODUCTION

box office returns (Asur & Huberman, 2010) and
stock markets (Bollen, Mao, & Zeng, 2011). Studying
demographics of Twitter users is a common attempt
to move towards more advanced observations and
predictions of user behaviour in many areas. When
exploring Twitter for its role in research evaluation,
understanding the profiles of users tweeting research
articles is necessary. As Bornmann (2014) puts it: “[w]
here the broader impact of research is concerned, it is
much more important to learn who has used an actual
research product and why, than to simply know how
many people have in total” (p. 901).
This paper seeks to contribute in this area by studying the profiles of twitter users who tweet research papers in top psychology journals. This is the extension
of Na’s (2015) prior work which explored motivations
and sentiments of users tweeting research articles using content analysis approach. In this paper, profiling
is used as an additional factor to understand which
demographics groups are involved and if there is any
difference in terms of motivations in different user
types. Basically, this study aims to answer the question:
What are the motivations and profiles of users tweeting research articles on Twitter?

Today, many countries work on the principle that
public investment in R&D is essential for the advancement of the country. In the US government’s landmark
report “Science – The Endless Frontier,” Bush (1945)
made a case for investment in science and ushered in
a new era in which science was viewed as vital for a
nation’s progress. The report led to the creation of the
National Science Foundation in 1950 and government
funding for R&D increased by more than a factor of
ten from the 1940s to the 1960s (Pielke, 2010). During
the past decades, we observe consistent growth in
R&D spending globally. As research spending increases, there is also increased pressure for science to account for its accomplishments.
Initially, the aspect of interest when measuring research impact is the impact on academia and scientific
knowledge. But since the 1990s, the scope of research
evaluations becomes broader as the societal benefit of
research has come under consideration (Bornmann,
2013). “What one expects today is measures of the
impact of science on human lives and health, on organizational capacities of firms, institutional and group
behaviour, on the environment, etc.” (Godin & Dore,
2005, p. 5). When finding possible societal impact
indicators, researchers have recently turned to the content of social media due to the massive popularity of
these sites and the ease with which data can be collected (Thelwall, Haustein, Larivière, & Sugimoto, 2013),
leading to the development of a new set of social media based metrics called altmetrics.
In general, there is a growing trend of sharing research articles on social media platforms (Costas
et al., 2015) and among the popular ones, Twitter
was found to be the most popular, as 87% of articles
that received social media mentions were on Twitter
(Robinson-García et al., 2014). This is also true at a
disciplinary specific level for medical and biological
sciences (Thelwall, Haustein et al., 2013) and social sciences (Htoo & Na, 2017). Twitter, therefore, presents
a unique opportunity to examine a large fraction of
public communication about research articles.
Over the past decade, Twitter messages are increasingly being used to examine human behaviors such as
smoking habits (Myslín et al., 2013), and to measure
and predict real-world phenomena such as movie

2. LITERATURE REVIEW
In the early days of citation analysis, the idea of using citation count for research evaluation and its ambiguity made the motivations behind citations a popular
research subject. There were two contrasting views
regarding bibliometric assessment of research based
on citation. One is based on normative theory, which
argues that evaluation of science is governed by a set of
norms including the acknowledgement of intellectual
debt to a piece of scholarship (Merton, 1973). Those
that are associated with this theory view citation as a
way of acknowledgement and see citation counts as a
reflection of the worth of contribution.
On the other hand, the social constructive theory
suggests a different interpretation of citation. Constructivists argue that “scientific knowledge is socially
constructed through the manipulation of political and
financial resources and the use of rhetorical devices”
(Edge, 1977; Knorr-Cetina, 1981). According to them,
selection of articles to cite is largely based on the po-
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sition of the article’s author within the hierarchy of a
scholarly community, rather than the quality of the content itself (Gilbert, 1977). The motivation is to persuade
readers of the validity of their claims through authority.
Latour (1987) likened the use of citations to a game.
Since the use of citation for evaluation of research
performance is only appropriate when the motivations
of citation are clearly understood, a large number of
empirical studies attempted to reveal authors’ motivations for citing articles. Methodology-wise, these
studies used (1) context or content analysis methods
analyzing the semantic content of citing papers and (2)
survey or interview methods identifying authors’ motives by directly surveying or interviewing the authors
themselves. In both cases, a classification or taxonomy
was developed to categorize the function of citations
or motivations expressed by authors.
Bornmann and Daniel (2008) reviewed studies on
citation behavior published from the early 1960s to
mid-2005 and summarized the most common types of
citation as follows:
• affirmational (citing work agrees with or is supported or influenced by cited work) ranged from
about 10 to 90 percent
• assumptive (citing prior works for historical background, assumed knowledge) ranged from about 5
to 50 percent
• conceptual (use of definitions, concepts, or theories) ranged from 1 to 50 percent
• contrastive (citing alternative works) ranged from
5 to 40 percent
• methodological (use of materials, equipment, tools,
analysis methods, procedures) ranged from 5 to 45
percent
• negational (negative evaluation) ranged from 1 to
15 percent
• perfunctory (citing without additional comment)
ranged from 10 to 50 percent
• persuasive (citing in ceremonial fashion) ranged
from 5 to 40 percent
Those findings suggest that functions and motivations behind citations vary widely and citation is certainly not an ideal indicator of research impact. However,
as van Raan (2005) explained, there is enough evidence
that citation motives are “not so different or randomly
given to such an extent that the phenomenon of citation
would lose its role as a reliable measure of impact.” The

findings also provide more support for normative interpretation of citation than for social constructivist interpretation (Bornmann & Daniel, 2008) making citation a
valid indicator of research performance.
As with the case of citation, finding out motivations
behind a new metric is considered necessary when we
try to evaluate it for its validity as a research impact indicator. As research on altmetrics grows, studies have
started to look into motivations behind altmetric measures (Na & Ye, 2017; Shema, et al., 2015; Na, 2015).
Among all altmetric measures, Twitter was one of the
most popular as 80% of articles that were mentioned
in social media were on Twitter (Htoo & Na, 2017).
Further studies on scholarly usage of Twitter provided some insights into this phenomenon. Thelwall,
Tsou, Weingart, Holmberg, and Haustein (2013)
conducted a content analysis of 270 tweets linking
to academic articles and found 42% of tweets simply
repeating the article title, but a similar number (41%)
provided a brief summary of the article contents. Another similar study by Na (2015) revealed the same
pattern with about 53% of 2,016 tweets containing a
brief summary and about 12% containing only titles
and URLs of the articles. It was also found that about
20% of the tweets are retweets.
Notable findings from this present study are that
only about 7% of tweets are self-promotional in nature, tweeted either by publishers or authors of the
article, and only about 3% of tweets showed negative
sentiment towards the article. These findings suggest
that tweet citations are much more than some publicity efforts by authors and publishers. That leads to the
question: If only 7% of tweets are from publishers and
authors themselves, who are tweeting and retweeting
academic articles on Twitter, and why? And which demographics of society do they represent?
If tweet citations are to be used as evidence of the
article’s influence on the general public or the relevance of a piece of research to the general public, then
it is necessary to find out to what extent those Twitter
users are representative of the general public. In this
paper, we extended the study of tweet motivations by
Na (2015) by finding out the profiles of Twitter users.
In particular, we examined six characteristics of users:
gender, geographic distribution, academic or non-academic, and individual or organization. To the best of
our knowledge, this is the first study that examines the
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types of users who share research articles on Twitter
against their motivations.

tweets in the respective user type as shown in Tables 4
and 5. Below is a brief description of each category and
their subcategories.

3. RESEARCH METHODS

Discussion: Tweets that express personal preference,
personal interpretation, opinion, thoughts, criticism,
and doubt were categorized under Discussion. We
also kept tweets that raised questions, invited further
discussion, and displayed criticism in this category.
Tweets in the Discussion category were mostly different types of conversation and showed a deeper level of
engagement with information in the article compared
to those in the ‘Sharing’ category, where the intentions
of tweets were more to share the article and related resources or to spread the findings in the article without
much personal interpretations. There are six subcategories in Discussion:
D1: Expressing insights or personal interpretation of
the article
Sample tweet: “Pressure’s off. Study: NO connection btw family meals & kids beh/academics.
Grab a slice, mama ain’t cooking 2night! http://
t.co/9Lfjly1r”
D2: Expressing personal experience or thoughts in
relation to the article
Sample tweet: “Godammit they published first.
I started this research shortly after puberty and
now I’m beaten to the punch? WTF! http://t.co/
Bau09RBo”
D3: Expressing personal preference, approval, or
recommending the article
Sample tweet: “This is great social science & its
free! Family meals and children’s behavioral outcomes http://t.co/oBRCRyad @WBPsychology”
D4: Raising a question to think
Sample tweet: “Sacrificing sleep time for study
can backfire (diary study) - a lesson for our students? http://t.co/OLt5Dxzy”
D5: Inviting further discussion
Sample tweet: “Arrest followed by first contact
with mental health for a good minority - prodromal symptoms? http://t.co/BeGLVsxz via @
Offender_Health”
D6: Criticizing or questioning full or part of the article
Sample tweet: “@bimadew Report is wishywashy, but analysis of how praise impacts learning is important, e.g. effort vs attainment. http://

3.1. Data Collection
In the previous study by Na (2015), which this paper
seeks to extend, articles from the top 70 journals in
psychology were first chosen according to their 2013
impact factors in the Thomson Reuters Social Science
Citation Index. Due to the large amount of tweet data,
further data selection was done. First, all the articles
were ranked by the number of mentions on Twitter.
Then, recent tweets of the top ranked articles (around
133 articles) were collected from altmetric.com. For
each article, up to 20 tweets in English were collected.
Identical repeated tweets were removed while retweets
were included. In the final selected dataset, there were
a total of 2,016 tweets for analysis.
Data from altmetric.com also includes Twitter screen
names of all the 2,016 tweets. Therefore, for this study,
additional data, i.e. profile details of each user, were
collected using the available screen names from Twitter
through API. In the final dataset, name, screen name,
description, profile image, time zone, location, statuses
count, followers count, and friends count were included.

3.2. User Motivations
Motivations of users were the primary focus of the
previous study by Na (2015). Therefore, various types
of motivations were reported in a comprehensive manner with 10 main categories and 33 subcategories. Our
intention in this current study, however, is to identify
key motivations and their relationship with different
user types. Therefore, we revised previous categories
into 4 main categories (Discussion, Sharing, Promotion, and Access) and 15 sub-categories, as shown in
Table 8. We maintained the coding of tweets done in
the previous study by Na (2015) while we renamed
and revised categories in this study. As in the original
study, tweets were not mutually exclusive and a tweet
can appear in more than one category or subcategory.
In the table, count column shows the number of tweets
in the specified motivation category or subcategory
for the specified user type. Percentages in percentage
column were calculated based on the total number of
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t.co/FjTvw2XKwy”

A1: Asking for information to access papers
Sample tweet: “Alright, this high heel study...can
anyone get the paper? http://t.co/cdqu8lm4”
A2: Providing information to access papers
Sample tweet: “Here is the full article: http://t.co/
ydKfsU8o”

Sharing: Tweets in this category did not convey any
opinion or interpretation but instead, the main motivation seems mainly to share the article or related resources, or spread the research findings. There are four
subcategories in Sharing:
S1: Highlighting the summary or findings of the article
Sample tweet: “Prevalence of mental illness
among offenders (Australian) is only 11.1%; violence=/=mental illness http://t.co/21gfpQax”
S2: Simple sharing of the article with title or part of
title with the link
Sample tweet: “To Study or to Sleep? http://t.co/
ZhWnUugT (Also check my Blog for more on
the importance of sleep for all of us.) http://t.co/
H570RY95...”
S3: Sharing to specific friends, specific groups of
people, or directing the article to their followers.
Sample tweet: “@PhillipAdamsABC You might
be interested in this boost for secularism— protects against depression http://t.co/VNtXlr5b”
S4: Retweeting / Heard Through (HT) / MT / via
Sample tweet: “RT @MentalHealthCop: Australian study finds offending predates onset of illness for most people with schizophrenia - http://
t.co/BeGLVsxz via @Offender_Health”
S5: Sharing resources, posts, talks, activities, etc. related to the article
Sample tweet: “Due to the relevance for understanding Karl Friston’s talk at #ik2014: Clark, A.
(2013) - http://t.co/kxEjE04Gr8”

3.3. User Types
Based on the name, description, and profile image
from their Twitter profile, users were categorized into
four main types (academic vs. non-academic, and individual vs. organization). The nature of users in each
type is shown in Table 1. Users were categorized as unknown if the information in their profile is not clear or
is missing. Similar to the classification of motivations,
classifications of users into various types were not mutually exclusive and a user could be classified into more
than one type. For example, a user who describes himself as a psychologist as well as researcher will appear
in both academic (researcher) and non-academic (a
psychologist here is considered a professional) types.
In addition to four main types, we also explored
gender and geographic distribution. Individual users
were categorized into male or female categories based
on their first name and profile picture. In Twitter profiles, self-reported location information is available.
However, we found that information is less reliable and
sometimes ambiguous, such as “Earth,” “Mare Incognitum,” and “Middle of the media bubble.” Therefore,
geographic information was determined based on time
zone information in their Twitter profile.

3.4. Distribution of Users in Each Motivation
Category

Promotion: Tweets under the Promotion category
were those by authors and organizations or institutions
tweeting their own publications.
P1: Sharing of author’s own work
Sample tweet: “Our #NYT paper is up http://t.co/
Mycamqnc”
P2: Sharing of own publications by a publisher or an
institution
Sample tweet: “Should we believe that 1 in 68
children has #autism? Maybe not. New in our
journal http://t.co/G8B6BeOeGv @DSMandell”

In addition to analyzing user profiles and their motivations separately, we also looked into distribution of
individual vs. organization and academic vs. non-academic users in each motivation category. A chi-square
test of independence was performed to examine the
relation between motivations in different user types.

4. RESULTS AND DISCUSSIONS
4.1. Geographic Distribution

Access: Tweets under the Access category were those
inquiring about or providing access to articles.

We began by examining geographic distribution of
users sharing academic articles on Twitter. We found
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Table 1. User Types
Categories

Academic

Non-Academic

Organization

Universities
Research Institutes
Publishers
Researcher Networking Groups
Research Teams/Projects
Libraries

Commercial Organizations
Interest and Reference Forums
NGOs and NPOs
Networking Groups
Social Campaign Forums
Hospitals and Clinics
Product Pages
Public Figure Pages
Church and Religious Organizations
Event Pages
Museums

Individual

Researchers
Faculty members
Postgraduate students
Undergraduate students
Librarians

Journalists
Corporate/private personnel
Scientists
Healthcare professionals
Professionals in health-related industry Others (e.g. Patient/
Family member of patient)

that the majority of users came from regions where
English speaking countries are located. As shown in
Table 2, about 86% of the users are from North America and Europe. It is most likely due to the fact that
tweets in English language only were included in our
sample. However, the general Twitter population at
global level, as reported by Kulshrestha et al. (2012),
also revealed the same pattern. In their study, with
57% of the total Twitter population, the US has the
highest percentage of Twitter users, followed by the
UK, the second highest with 7.3%.
This points out that, if tweets for research articles are
in fact mainly in the English language, Twitter as an
altmetric measure has a Western bias. Since geographic information of users and followers has important
implications, more comprehensive studies are needed
to further investigate this area.

dividual category, the number of non-academic users
and tweets by non-academic users are twice more than
that of academic users and tweets (Table 4).
On the other hand, in the organization category, the
number of tweets by academic organizations, including publishers, was higher compared to the number
by non-academic organizations, with 61% and 39%
respectively (Table 5). Despite the lower number of
tweets by non-academic organizations, the number
of non-academic organizations is higher. Overall, the
number of both tweets and Twitter users of non-academic type is higher than that of the academic type
(Table 6), with 35% academic and 65% non-academic
users, and 43% tweets by academic and 57% tweets by
non-academic users. These findings lead to the conclusion that Twitter as an altmetric source better exposes
the impact of research on the general public than on
academia. In the context of this paper, the general
public includes professionals, scientists, and journalists
as shown in Table 1.

4.2. Distribution of User Types
Out of the total 2,016 tweets, 1,968 tweets were
identifiable as tweeted by either individuals or organizations. Table 3 shows the number of tweets and
the number of unique users respectively. Out of 1,968
tweets, about 77% were tweeted by individuals while
23% were by organizations. We further divided individuals and organizations into academic and non-academic types as shown in Table 4 and Table 5. In the in-

4.3. Gender
Table 7 shows distribution of male and female Twitter users and the number of tweets they share. It was
found that the number of males and the number of
tweets by males are twice more than that of females
and tweets by females. This finding is in line with the
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Table 2. Geographic Location of Twitter Users
Geographic Region

No. of users

North America

566 (48.5%)

Europe

439 (37.6%)

Australia-Oceania

55 (4.7%)

South America

44 (3.8%)

Africa

34 (2.9%)

Asia

23 (2.0%)

Middle East

5 (0.4%)

Central America and Caribbean

1 (0.1%)

Total

1167

Table 3. Individual vs. Organization
Categories

No. of Tweets

No. of Tweeters

Individual

1512 (77%)

1199 (83%)

Organization

456 (23%)

251 (17%)

Total

1968

1450

No. of Tweets

No. of Tweeters

Academic

577 (38%)

400 (33%)

Non-academic

937 (62%)

801 (67%)

Total

1514

1201

No. of Tweets

No. of Tweeters

Academic

280 (61%)

114 (45%)

Non-academic

177 (39%)

137 (55%)

Total

457

251

Table 4. Individual [Academic vs. Non-academic]

Table 5. Organizations [Academic vs. Non-academic]
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Table 6. Academic vs. Non-academic
No. of Tweets

No. of Tweeters

Academic

857 (43%)

514 (35%)

Non-academic

1,114 (57%)

938 (65%)

Total

1971

1452

No. of Tweets

No. of Tweeters

Female

469 (32%)

393 (34%)

Male

986 (68%)

758 (66%)

Total

1455

1151

Table 7. Distribution of Gender

result from a Twitter demographic study by Murthy,
Gross and Pensavalle (2016). In their study of 275 million tweets from December 2011 to March 2013 from
American cities, a dominance of male users was found.

with their followers within Twitter’s limit of 140 characters. It also pointed out the fact that tweeting a paper
on Twitter in most cases might not just be a mindless
sharing of the article, but it carried the indication of
the consumption of information, and the attempt to
communicate it through a channel, which is often
touted as one of the fastest sources of news. In this
sense, tweets seems to be a new way of communicating
research findings.
After S1 and S2, the next subcategories in rank were
“S4 - Retweeting / Heard Through (HT) / MT / via”
with 16% to 23% of tweets in each user type. Retweets
on Twitter, if retweeted multiple times, become “a community-driven phenomenon” and, if accompanied by
an appropriate hashtag, become a trending topic (Nations, 2017; Doctor, 2012). This is a way of spreading
discussions in our current social media age. Retweets
of academic papers therefore may be considered as indications of interest and the significance of information
in the paper which is worth spreading. It is important
to note here that sentiment analysis was also done on
the same data set by Na (2015) and found that negative
and partially negative sentiments are only around 5%

4.4. Distribution of Users in Each Motivation
Category
Table 8 shows the distributions of individual vs.
organization and academic vs. non-academic users in
each motivation category. Our results show that, out
of four main motivation categories, a large majority of
tweets fell under the category of Sharing. Among the
subcategories of Sharing, “S1 highlighting the summary or findings of the article” had the highest number
of tweets, with around 43% to 57% of tweets in each
user types. S1 is also significantly higher than the
similar subcategory “S2 - simple sharing of the article
with title or part of title with the link,” which had only
around 13% to 21% of tweets in each user type.
This finding revealed that the majority of users did
not just copy the title of the paper but instead, they did
try to find out the most significant parts (summary
and findings) of the article and try to communicate it
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in all tweets. Therefore, as with the case of traditional
citation, tweet citations mainly reflect the positive impact of the paper. The last two subcategories in Sharing
covered only 2% to 12% of the tweets in each user type.
A significant number of tweets were found in the
Discussion category as well. The most common subcategory in Discussion is “D3 – Expressing personal
preference, approval, or recommending the article,”
which covered around 21% to 23% of tweets by academic users in both individuals and organizations and
around 16% to 19% of tweets by non-academic users
in both types. A similar subcategory is “D1- Expressing insights or personal interpretation of the article”
with 3% to 7% in each user type. The remaining three
subcategories covered only 1% to 7% of tweets in each
user type. The least popular subcategory is “D2 - Expressing personal experience or thoughts in relation
to the article” with around 0.4% to 4% users in each
user type. In short, the Discussion category showed
that a fair number of tweets displayed various types of
engagement with articles and the most common form
is expressing a positive attitude towards the articles.
The Promotion category revealed that 18% of tweets
were from academic organizations, out of which about
5% were from publishers. Other than that only 0% 5% of tweets were from individual authors promoting
their own publications. Gaming and self-citation are
widespread concerns when it comes to social media
based metrics such as tweets. Results from this study
indicated that such cases were not common enough
to significantly reduce the value of tweets as a measure
of impact. However, more comprehensive studies are
necessary to confirm this aspect. The last category of
Access covered only 0% - 5% of all tweets in each user
type. While sharing information about the articles is
common, as shown in the Sharing category, it seems
that sharing and asking for full text articles are not common motivations when tweeting articles on Twitter.
Turning to the results of chi-square tests in Table
9, we found that there were significant differences
in motivations between individual and organization
users in both Discussion and Sharing categories. The
main areas of difference in the Discussion category
seemed to be in “D2 - expressing personal experience
or thoughts in relation to the article” and “D6 - criticizing or questioning full or part of the article.” Out
of all individual users, 6% (2.6%+3.8% = 6.2%) were

found to express personal experiences or thoughts in
relation to the article compared to only about 1.5%
(0.36%+1.13%=1.49%) of organization users. Individuals also criticized or questioned full or part of the article nearly twice more. In the Sharing category, it was
found that, when sharing articles, a higher proportion
of individuals highlighted summaries or findings,
compared to organization users. On the other hand, a
higher proportion of organization users used only the
article title, either full or part, when tweeting articles.
Based on these findings, we can conclude that individual users demonstrated a more critical use of articles
than organization users do.
Chi-square results also indicated significant differences in academic and non-academic organizations
in the Discussion category. Compared to academic
organizations, a higher percentage of non-academic
organizations were involved in all discussion types
except “D3 - expression personal preference, approval
,or recommending the article.” Between academic and
non-academic individual users, academic individuals were slightly more involved in “D3 - expressing
personal preference, approval, or recommending the
article,” “D4 - raising a question to think,” and “D5 inviting for further discussion,” while non-academic
individuals were in “D1 - expressing insights or personal interpretation of the article,” “D2 - expressing
personal experience or thoughts in relation to the
article,” and “D6 - criticizing or questioning full or
part of the article.” In the Sharing category, a slightly
higher percentage of non-academic individuals were
involved in “S3 - sharing to specific friends, groups or
their followers” and “S4 - Retweeting / Heard Through
(HT) / MT / via.” These differences were significant
at a 10% level. In summary, there are significant but
small differences in motivations between academic
and non-academic individual users.

5. CONCLUSION
This study investigated the profiles and motivations
of users sharing research articles on Twitter. From the
aforementioned results, we can draw several conclusions. First, based on publicly available information on
Twitter user profiles, we found that a majority of users
(86%) were tweeting from North America and Europe,
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Table 8. Motivations vs. Four User Types
Category

Motivation

Count
Individual

Discussion

Sharing

Promotion

Access

% of Tweets

Organization

Individual

Organization

Acad

NonAcad

Acad

NonAcad

D1: Expressing insights or personal interpretation of the article

19

46

7

13

3.29%

4.91%

2.50%

7.34%

D2: Expressing personal experience or
thoughts in relation to the article

15

36

1

2

2.60%

3.84%

0.36%

1.13%

D3: Expression personal preference, approval, or recommending the article

132

178

60

29

22.88%

19.00%

21.43%

16.38%

D4: Raising a question to think

37

54

10

13

6.41%

5.76%

3.57%

7.34%

D5: Inviting for further discussion

15

22

4

8

2.60%

2.35%

1.43%

4.52%

D6: Criticizing or questioning full or part of
the article

25

61

7

7

4.33%

6.51%

2.50%

3.95%

S1: Highlighting the summary or findings of
the article

329

527

119

99

57.02%

56.24%

42.50%

55.93%

S2: Simple sharing of the article with title or
part of title with the link

74

121

60

38

12.82%

12.91%

21.43%

21.47%

S3: Sharing to specific friends, specific
groups of people, or directing the article to
their followers.

54

108

16

10

9.36%

11.53%

5.71%

5.65%

S4: Retweeting / Heard Through (HT) / MT /
via

98

216

47

29

16.98%

23.05%

16.79%

16.38%

S5: Sharing resources, posts, talks, activities,
etc. related to the article

17

19

11

4

2.95%

2.03%

3.93%

2.26%

P1: Sharing of author’s own work

30

6

1

0

5.20%

0.64%

0.36%

0.00%

P2: Sharing of its own publication by a publisher or an institution

0

0

52

1

0.00%

0.00%

18.57%

0.56%

A1: Asking for information to access paper

6

6

3

0

1.04%

0.64%

1.07%

0.00%

A2: Providing information to access paper

28

26

22

6

4.85%

2.77%

7.86%

3.39%
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Table 9. Chi-square Test Results
Chi-squared statistics

p-value

Motivations between
Individual & Organization
Users

Discussion: 11.71
Sharing: 34.89

p = 0.04**
p = 0.00***

Motivations between
Academic and Non-Academic
Organization Users

Discussion: 13.00
Sharing: 3.48

p = 0.02**
p = 0.48

Motivations between
Academic and Non-Academic
Individual Users

Discussion: 9.77
Sharing: 7.82

p = 0.08*
p = 0.10*

*** significant at the 0.01 level
**significant at the 0.05 level
*significant at the 0.1 level
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ABSTRACT
This study investigated the use of e-journals by health researchers in the Nigerian Institute of Medical Research
(NIMR). A descriptive survey method was adopted for the study and a questionnaire was used for data collection.
The study population was comprised of fifty-four (54) respondents who are health researchers in the institute. The
data collected were presented and analyzed using tables, frequency distribution, simple percentages, and charts.
The result of the study revealed that all the respondents are aware of the availability of e-journals and attest to
making use of them. The study revealed that electronic journals were mostly used for the purpose of conducting
research work and the PDF format was preferred for downloading e-journals. However, it was observed that low
Internet connectivity and intermittent electricity supply constitute a major obstacle to the use of e-journals. The
study, therefore, recommended that the institute’s management invest more resources on network connectivity,
particularly its bandwidth, and ensure reliable power supply.
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1. INTRODUCTION

in research output which should be able to guide the
process of services rendered: The steps as well as actions taken. One of the unique qualities of e-journals
in medical profession as posited by Curran (2002) is
that peer review, though cumbersome, is a time-tested,
highly regarded process for closely scrutinizing new
medical information to assure the medical community
that measures have been taken to ensure that the information is valid, of high quality, and medically relevant,
bearing in mind that, through electronic journals,
health researchers and academics can more easily access
important information on recent developments in their
field than in the printed format. In addition, the e-journal brings together a world of intellectual scholarship in
a particular discipline together, consequently setting a
unique standard for teaching, learning, and providing a
platform for resource sharing. Open access to e-journal
medical information sources has provided the opportunities and platforms for researchers and health workers
to engage in the sharing of knowledge for the development of their profession and society at large as they can
use each other’s sources, procedures, methods, clinical
data, images, and animations. E-journals are ready and
reliable channels that scientists and scholars use in communicating their research findings. Without any doubt,
they play an important role among health researchers
by maintaining community standards on how research
and scholarship are being conducted.
Health researchers need information to be able to
discharge their duties: Information that is classified as
relevant, accurate, and prompt in meeting their requests
on a daily basis. This is because their professional needs
require information sources that are easily available and
trustworthy. Hence the use of e-journals among health
researchers becomes imperative. It is against this background that this study intends to investigate the use of
e-journals among health researchers in the Nigerian
Institute of Medical Research whose primary role is to
promote national health and development, through
proper dissemination of the results of health research.

Journals have a long history in academic and scholarly works not because they serve as the universal means
of scholarly communication but as a major means of
disseminating current, relevant, and reliable research
findings. They are most likely the first to be consulted
by scientists or scholars while carrying out research
(Omekwu & Atinmo, 1998). This is because journals
are perhaps one of the most current vehicles of new
ideas, knowledge, and breakthroughs in scientific development. As primary sources of information, they are
popular with researchers and scholars who are eager to
know contemporary trends in their areas of research
interest (Mohammed, 2008).
With the coming of the Internet there is a paradigm
shift from the use of printed journals to electronic journals. James (1992), cited in Curran (2002) stated that “the
first electronic journals of any kind appeared in the late
1980s and since they preceded both the widespread use
of hypertext formats or development of the World Wide
Web, simple text-only formats were used.” According to
Bhatt and Kumar (2011), an electronic journal is a serial
containing research papers, review articles, scholarly
communications, issued periodically in electronic form,
through the use of computers. Malemia (2014), cited in
Tenopir et al. (2003) described the trend of electronic
journals as an “evolutionary process” and there has been
a gradual increase in the use of electronic journals. They
have therefore become an important information format
as they are published, distributed, and accessed electronically. To further buttress this point, Navjyoti and Vasishta (2007) supported this view by saying that e-journals
have revolutionized the information seeking activity of
researchers, as information is no longer confined within
the four walls of a physical building called a library but is
virtually omnipresent in the form of e-journals. Hence,
health researchers and scholars can remotely access
them even from the comfort of their homes, offices, and
labs once they are connected to the Internet.
The e-journal has now become major source of
meeting the information needs of health researchers,
because they require information sources that are easily accessible, relevant, reliable, accurate, and timely
which will result to good clinical practice, effectiveness
in their job performance, making new innovations,
and discoveries of new knowledge, as well as increases

2. BACKGROUND
The Nigerian Institute of Medical Research (NIMR)
is the foremost research institute in the country. The
institute is saddled with the responsibility of conducting
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research into infectious and non-infectious diseases in
the country. It was established in 1920 with the arrival
of a medical team, under the auspices of the Rockefeller Foundation Yellow Fever Commission to the West
Coast of Africa. In 1925, another team from the West
African Yellow Fever Commission arrived in Lagos to
join the team from the Rockefeller Foundation and the
research facilities at the centre were expanded. The research centre was named the West African Council for
Medical Research in 1954 and metamorphosed into the
Medical Research Council of Nigeria in 1960. Through
the Research Institute Establishment of the National Science and Technology Act of 1977, the Medical Research
Council of Nigeria was renamed the National Institute
of Medical Research. The name was further changed
in 1993 to the Nigerian Institute of Medical Research.
It was transferred as a parastatal under the supervision
of the Federal Ministry of Science and technology to
the Federal Ministry of Health. The institute has two
outstations in New Bussa: Niger State and Maiduguri in
Borno State (NIMR Annual Report, 2012).

The study found that a majority of respondents were
aware about the availability of e-journals. It was also
observed that a majority of the respondents were using
e-journals for purposes of their research work, current
information, and for writing articles. In the same vein,
Islam, Alam, and Sultana (2011) explored the access
and usage of electronic journals in Dhaka University
Library (DUL); the results indicated that electronic
journals are mostly used for research needs, education,
and current information. Because the faculty members are involved in research, they need current, up
to date published e-resources on a daily and weekly
basis. E-journals are not being popularly used by the
students due to insufficient numbers of PCs. More so,
many of them do not know how to find the links to
e-journals, coupled with a lack of awareness about the
services among the users.
Given the amount of information available in the
electronic environment, searching for relevant information on the web/electronic environment is often a
herculean and frustrating task for both causal and experienced users (Holsher & Strube, 2000). Researchers
use a different range of approaches to locate e-journals
with the most popular being freely available via search
engines. Applying an effective search strategy will retrieve relevant and potentially useful information. Electronic information resources users need to be familiar
with the strategies involved during searching processes
so as to retrieve desired information without wasting
much time. Shukal and Mishra (2011) studied the use
of e-resources by research scholars of the institute of
Technology, Banaras Hindu, University India. The
articles revealed that in most cases research scholars
preferred the use of keywords as their search strategy
while others prefer subject, author, date of publication,
journal title, title of article, and abstract. The skills and
strategies applied by individuals, however, may be conditional for information retrieval. In order to successfully find useful information in the electronic environment, users need to consider the usage of their search
strategies to generate better information retrieval.
A study of pharmaceutical library users by Chetan
(2012) revealed that they search different types of
e-journals. A majority of the respondents search
e-journals in PubMed, some search e-journals in Google, while others users search e-journals in the Science
Direct database and EBSCO database. Only a few

3. LITERATURE REVIEW
The review of related literature shows that there
have been various previous studies conducted on the
use of e-journals among different health professionals
and academicians that are worth examination in this
study. In a study on how medical faculty members use
scholarly journals, Tenopir, King, and Bush (2004)
found that medical faculty read more journal articles
as compared to other scientists. Like other scientists,
medical faculty value journal articles and rely on them
to do their various jobs. As to knowing whether electronic or prints journals are easily accessible, Sathe,
Guise, and Grady (2002) conducted a pilot study at the
Vanderbilt University Medical Center (VUMC) and
found that users considered electronic journals easier
to access and search than print journals. However,
Tenopir, King, and Bush (2004) revealed that the medical faculty still rely more on print forms of journals
rather than their electronic counterparts, stressing that
print journals had higher quality text and figures.
The study of Singh and Gill (2012) investigated the
use of e-journals by medical professionals in the Council of Medical Research (ICMR) libraries in Delhi.
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users search MD Consult databases. Various reasons
make researchers and academicians embrace the use of
electronic journal above the printed format. Electronic
journals provide ease of access, convenience of use, and
easy retrieval, and can be easily manipulated and saved
for future use. More so they are available in full text
document format. A number of studies have identified
barriers encountered by users when using e-journals;
the main barriers to accessing e-journals include: journal subscriptions, computer interfaces, downloading,
poor Internet connection, poor searching skills, lack
of knowledge about the links to e-journals, and lack of
training and orientation programs (Brown, Lund, &
Walton 2007; Islam, Alam, & Sultana 2011).

6. RESEARCH METHODOLOGY
The research design used for this study is a descriptive survey method; this was used because of its known
ability to collect a large amount of data from a sizeable
population in a highly economical way. It provides information on which to base or test decisions and it tries
to explain why a certain situation exists. The studied
population is comprised of health professionals in the
institute, namely: medical doctors, research scientists,
sociologists, pharmacists, laboratory scientists, nurses,
and other allied health professionals. A self-administered questionnaire was used to collect data from
fifty-four (54) respondents who are health researchers
in the institute. The questionnaires were distributed
to the study sample between July and August 2016 for
collecting data. The collected data were tabulated and
analyzed using simple percentages, frequency distribution, tables, and charts.

4. OBJECTIVE OF THE STUDY
The main objective of this study is to know the usage
of electronic journals among health researchers in the
Nigeria Institute of Medical Research. The specific objectives are:
• To find out the level of awareness and extent of use
of electronic journal in NIMR;
• To find out the purpose of using e-journals;
• To find out the frequency of usage of e-journals;
• To discover basic search strategies for accessing
electronic journals;
• To discover the most used format for using e-journal articles; and
• To ascertain the challenges faced by the users while
accessing e-journals.

7. ETHICAL APPROVAL
Approval for this study was obtained from the Institutional Review Board of the Nigerian Institute of
Medical Research (IRB/16/325). Each respondent’s
consent was obtained in writing before completing the
questionnaire.

8. RESULTS
According to data collected from the respondents
Table 1 shows that 30 (55.6%) were female; while 24
(44.4%) respondents were male, indicating that the females numbered more than the males.
Table 2 reveals the awareness level of respondents regarding use of e-journals. It shows that all the 54 (100%)
respondents responded positively that they are aware
of the availability and are using e-journals.
Table 3 shows that a majority of the respondents
(77.8%) are using e-journals for the purpose of information for conducting research work, 66.7% for
reference information, 64.8% for specific health related
information, 61.1% for updating medical knowledge/
practice, 16.7% for patient cases, and 11.1% for other
purposes.

5. SIGNIFICANCE OF THE STUDY
This study investigated the use of e-journals among
health researchers in the Nigerian Institute of Medical
Research. Since this type of study has not been conducted in the institute before, it has helped to ascertain
the use of e-journals among the respondents and also
help the library to know the needs of its users for better
service delivery. More so, it would add to the existing
body of knowledge particularly on the use of electronic
information resources for the benefit of researchers
and information providers.
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Table 1. Frequency Distribution of Respondents by Gender
Gender

Frequency (n)

Percentage (%)

Male

24

44.4

Female

30

55.6

Total

54

100

Table 2. Awareness of e-journals
Awareness

Frequency (n=54)

Percentage (%)

Yes

54

100

No

0

-

Total

54

100

Table 3. Purposes of using e-journals
Purposes of using e-journals

Frequency (n=54)

Percentage (%)

Information for conducting research work

42

77.8

Patient case

9

16.7

Reference information

36

66.7

Specific health related information

35

64.8

Update medical knowledge/practice

33

61.1

Others

6

11.1

Figure 1 reveals that 44.4%, which constitutes the
majority of the respondents, preferred electronic journals and 13% of users want to read from print journals,
while 42.6% of users want to access both print as well
as electronic forms.
Figure 2 reveals that 25.9% of users access e-journals
daily, 24.1% weekly, 18.5% monthly, 16.7% occasionally, and 14.8% severally, respectively.
Table 4 shows the location from where the respondents access e-journals. It shows that a majority (30,
55.6%) access e-journals from their residence, 50%

from the Office / workplace, 9.3% in the institute’s
library, and 5.6% access from a cybercafé. It shows
that the majority of the respondents depend on their
personal IT equipment to access the Internet from the
comfort of their homes. The implication of this finding
is that information is no longer static or confined within the four walls of a physical building like the library.
It can be accessed from wherever once the source or
medium of access is connected to the Internet.
The respondents were asked to indicate their preference
for format of electronic journals. Table 5 results revealed
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13%
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Fig. 1 Preference between electronic and printed journals
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Table 4. Place for Accessibility of e-journals
Place for accessibility of e-journals

Frequency (n=54)

Percentage (%)

Library

5

9.3

Office/Workplace

27

50

Cybercafé

3

5.6

Residence

30

55.6
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that a majority of the respondents (85.2%) preferred
PDF format, while only 14.8% want HTML format.
Table 6 reveals that e-journals from PubMed (66.7%)
were mostly being used by the respondents, followed
by African Journals Online (51.9%), Hinari (42.6%),
Others (29.6%), Cochrane Library (16.7%), Bio-one
(7.4%), and EBSCO (3.7%). This implies that the increase in awareness to open access scientific and medical journals has paved the way for usage of electronic
journal articles among many users.
Since the methods of search strategies vary from
person to person, the respondents were asked to express their opinions on specific uses of various search
options. Table 7 reflected the type of search strategies
applied by the respondents while conducting their
search. 75.9% responded to using keyword(s) of their
need, 61.1% use subject, 51.9% attest to typing all the
questions/queries, 42.6% author, 20.4% of respondents

use Uniform Resources Locators (URLs), and 7.4%
used other strategies.
Table 8 shows that a majority (74.1%) of the respondents complained of the poor/slow Internet connectivity, 59.3% of problems of subscription, 42.6% of intermittent electricity supply, and 29.6% of reading from a
computer screen and inconvenience in using different
formats, respectively.

9. DISCUSSIONS
The results revealed that all the respondents in this
study which constitute medical and health researchers
are aware of the availability of e-journals and are using
them for one purpose or the other. These purposes include: conducting research work, patient case, getting
reference information, and getting specific health relat-

Table 5. Preferred Format for e-journals
Preferred format for E-journals

Frequency (n=54)

Percentage (%)

PDF

46

85.2

HTML

8

14.8

Total

54

100

Table 6. Sources Used to Access e-journals
Sources used to access electronic journals

Frequency (n=54)

Percentage (%)

African Journals Online

28

51.9

Bio-one

4

7.4

Cochrane Library

9

16.7

EBSCO

2

3.7

Hinari

23

42.6

PubMed

36

66.7

Others

16

29.6
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Table 7. Basic Search Strategies
Basic Search Strategies

Frequency (n=54)

Percentage (%)

I use keyword(s) of my need

41

75.9

Subject

33

61.1

I type all my questions/queries term at once

28

51.9

Author

23

42.6

I use Uniform Resources Locator (URL)

11

20.4

Others

4

7.4

Table 8. Challenges Faced When Using Electronic Journals
Types of Challenges Faced

Frequency (n=54)

Percentage (%)

Incomplete issues or absence of back issues

8

14.8

Reading from computer screen

16

29.6

Inconvenience in using different formats

16

29.6

Poor/slow Internet connectivity

40

74.1

Intermittent electricity

23

42.6

Problem of Subscription

32

59.3

Inadequate searching skills

3

5.6

ed information, which are all in line with the institute
mandate of conducting research into infectious and
non-infectious disease in Nigeria. This corroborated
the investigations of Singh and Gill (2012) where a majority of their respondents were aware about the availability of e-journals.
From the analysis, it was also found that most of
these researchers use e-journals on a daily basis. A
large number of respondents use PubMed and the
Ajol Online database as a prominent source to access
e-journal articles. This could be attributed to the fact
that the PubMed database is popular among health
professionals and contains various articles that are
easily accessible in the open access scientific medical
journals, while Ajol contains local journal articles that

were mostly carried out in Africa. Results also show
that a majority of the respondents attested to accessing
e-journals from locations other than the library, like
offices/workplaces, residences, and cafes. This study
further substantiated the convenience and borderless
nature of e-resources irrespective of the location (Navjyoti & Vasishta, 2007).
On the use of search strategies employed by the respondents during the search for e-journal articles, the
findings of this analysis show that more than half of
the respondents use keywords of their search, while
others type their question/queries terms at once, uniform resource locator (URL), Subject, or Author. The
use of search techniques and strategies aims at helping
the user retrieve relevant and quality information. The
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findings indicated that the respondents have a degree
of familiarity with search options and used multiple
search strategies. The implication of this finding is that
knowledge of different search strategies can provide
easier and alternative means of retrieving electronic
resources. More so, maximum use of these strategies
can help to avoid frustration while looking for relevant
information.
On the format of e-journals, PDF format is the most
preferred choice of electronic journal as compared with
HTML format. This validates with the finding by Islam,
Alam, and Sultana (2011). This study also revealed that
a majority of the respondents preferred e-journals, and
a good number preferred a combination of print and
e-journals. This shows that some researchers still hold
printed resources in high esteem as put by Tenopir,
King, and Bush (2004), stressing that medical faculty
still rely on print forms of journals because they have
higher quality text and figures. Nevertheless, the majority now preferred electronic journals.
Finally, it was also observed that the use of e-journals is not without some challenges, such as poor/
slow Internet connectivity and poor electricity supply,
which constitute a major obstacle to use of e-journals.
The fact that a majority of the respondents attested to
accessing e-journals from locations other than the library and a good number of them attributed problems
encountered through problems of subscriptions is an
indication that the library lacks relevant electronic
journals that could attract them to the library.

mat is the most preferred choice of electronic journal.
Unfortunately the findings identified such issues as
poor/slow Internet connectivity and poor electricity
supply, which constitute a major constraint to use of
e-journals.

Recommendations
Therefore, based on the above findings the following
are recommended:
• In order to solve the problem of poor/slow Internet connectivity that affects the use of e-journals,
the institute management should invest more in
Internet connectivity by upgrading and improving
the network, particularly its bandwidth, in order
to enhance researchers’ access to the e-journals in
their respective offices and the library. In the same
vein, provision of reliable power supplies should
be provided at every point where the e-journal is
accessed.
• Since the researchers still prefer both print and
e-journal formats, the institute should strive to
maintain a hybrid collection of journals.
• The institute management needs to substantially
increase the number of e-journals and e-databases
subscribed to in order to cover several subjects’ areas of the researchers.
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