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ABSTRACT
Many researchers have pointed to tasks as being the driving force
for Information Seeking and Retrieval (ISR). Unfortunately, researchers
do not agree on what is meant by tasks and related concepts such
as activities and search tasks. Researchers often use different terminologies to describe the same concepts or use the same terms to
refer to different concepts. Moreover, previous researchers ignored
work roles and their effect on tasks. Thus, the purpose of this paper is to present some of the main competing task hierarchies by
conducting a literature analysis in the field of ISR, management,
work structure, and human resources. A specific contribution is to
use key existing (explicit or implicit) hierarchies and frameworks
of tasks into an integrated taxonomy of tasks and related concepts
for use by researchers in ISR.
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1

INTRODUCTION

Tasks are one of the main driving forces for ISR and are key components that affect users’ information-seeking and searching strategies. Tasks also play crucial roles in research on human behaviour
[13]. However, some researchers tend to ignore the tasks being carried out in their studies. They treat tasks as a given without defining or characterising them [39]. Other researchers have considered
tasks in more detail and have looked at task stages [22, 23, 38, 43],
task characteristics [5, 8, 43], or tasks performed by specific individuals in specific environments. The last one focused on academic
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scientists [14, 17, 29, 42], students [12, 22, 32], or patent engineers
[16]. ISR researchers do not, however, agree on one definition of the
term ‘task’ and often use the same task-related terms interchangeably to describe different concepts related to tasks. Therefore, it is
important to create clarity around tasks, the environment where
tasks occur, and how users arrive at the point of searching for a
piece of information.
In this paper, a particular contribution is to illustrate some of
the key preexisting explicit and implicit task hierarchies present in
other researchers’ works to be able to study and compare them with
each other. Additionally, we introduce concepts from management,
work structure and dynamics, and human resources fields into
ISR to provide an integrated task taxonomy and definitions of the
concept of task and its related key-terms. Moreover, we explore
the relationships among work roles, activities, work tasks, and
information related tasks.

2

BACKGROUND AND RELATED WORK

‘Task’ is a generic word that can be applied to many everyday
and professional activities. This paper has the focuses on tasks
that incorporate an information focus, often manifesting as some
kind of search activity. Researchers in the field of ISR have used
the concept of ‘task’ in different ways and have analysed it from
different perspectives. Moreover, researchers have used varying
terminology to describe tasks and task attributes, and have differing
accounts of the stages people go through to complete a task [7, 20,
35, 43]. In this section, we provide an introduction to key ways in
which the concept of task has been investigated in the literature,
particularly looking at the stages in conducting a task, varying
definitions of what constitutes a task, the characteristics of a task,
and task hierarchies.

2.1

Stages of Task

Several researchers have examined the stages that users go through
in the context of information seeking and retrieving. Kuhlthau [22]
presented one of the most influential task models based on students
completing an essay-based assignment. Kuhlthau described six
stages of the information search process as initiation; exploration;
selection; formulation; collection; and presentation. Each of these
task stages are associated with distinct physical actions, cognitive
thoughts, and affective feelings. Figure 1 shows an illustration of
Information Search Process (ISP) stages based on Kuhlthau [22].
Building on Kuhlthau’s ISP model [22], Vakkari [37] and Vakkari
& Hakala [40] identified three stages in task performance: pre-focus;
formulation; and post-focus. Based on Vakkari, at the pre-focus
phase, thoughts are general and actions involve seeking background
information. At the formulation phase, the search for information

Figure 4: Information Interaction Activities.
Figure 1: ISP Stages.
becomes more directed and a clearer understanding guides the individual to seek relevant information. At the post-focus phase, search
becomes more specific and concentrated. Vakkari & Hakala’s study
showed the effect of task performance stage on search tactics and
terms choice. Additionally, Xie’s [43] research validated Vakkari &
Hakala’s research results. Xie characterised the same three stages as
Vakkari and Vakkari & Hakala. Figure 2 shows an illustration of task
performance stages based on Vakkari [37], Vakkari & Hakala[40]
and Xie [43].

Figure 2: Task Performance Stages.
Byström & Hansen [7] divided task performance into three main
parts: construction; actual performance; and completion. The construction part consists of comprehending the preconditions and
goals for performance and completion in relation to a given assignment. The actual performance part consists of the practical and
conceptual actions taken to achieve the goals. The completion part
includes evaluating task resolution to modify or accept it as a final
task resolution. Figure 3 shows an illustration of task performance
parts based on Byström & Hansen [7].

are the same. For example, Vakkari [37], Vakkari & Hakala [40], and
Xie [43] identified three stages of tasks, unlike Kuhlthau [22] who
identified six. Vakkari’s pre-focus stage corresponds to Kuhlthau’s
‘initiation’ and ‘selection’ stages. Vakkari’s post-focus stage associates with Kuhlthau’s ‘collection’ and ‘presentation’ stages. In
addition, among Byström & Hansen’s [7] three main parts of task
performance, the construction part can be divided into the ‘initiation’, ‘selection’, ‘exploration’ and ‘formulation’ of Kuhlthau’s ISP
model. Kuhlthau’s ISP model was initially developed in connection to a school assignment task, but Byström & Hansen focused
on tasks in work settings which is why they did not put much
emphasis on the construction phase as Kuhlthau did. Byström &
Hansen believed that people are more confident in their judgments
in performing their everyday work tasks and are less uncertain of
the requirements of the tasks. The ‘actual performance’ and ‘task
completion’ parts developed by Byström & Hansen can be mapped
to the ‘collection’ and ‘presentation’ stages of Kuhlthau’s ISP model.
Figure 5 shows an illustration of tasks stages based on Byström &
Hansen [7], Kuhlthau [22], and Vakkari & Hakala [40].

Figure 3: Task Performance Parts.
Järvelin et al. [20] focused on information interactions. For
Järvelin et al., information interactions are the behavioural and
cognitive activities related to task planning; searching information
items; selecting between information items; working with information items; and synthesising and reporting. Based on Järvelin
et al. these five activities are essential in learning tasks and contribute to task performance and outcome. According to Järvelin et
al., information interaction is broader than searching and subsumes
information access; task-based searching; or task-based information
retrieval. Figure 4 shows an illustration of information interaction
activities based on Järvelin et al. [20].
The reviewed literature shows that different researchers characterised different stages that individuals go through while working
on their tasks. Researchers used different terms but their concepts

Figure 5: Task Stages.

2.2

Tasks and Sub-Tasks

In the ISR literature, tasks are sometimes called work tasks, information seeking tasks, search tasks, or information retrieval tasks. Some
researchers restrict the term ‘task’ to work tasks that might trigger
information search tasks [39]. Other researchers view work tasks as
a motivation of information-seeking and information search tasks
[15, 27].
Järvelin et al. [20] understands tasks as the larger tasks motivating information interaction. Byström & Hansen [7] define three
levels of tasks including work tasks; information-seeking tasks;
and information search tasks. According to Byström & Hansen,
work tasks are to some degree outlined by the work organisation

Figure 6: Information Processes, Tactics and Information Activities.
which provides the environment or domain to which a task belongs. Vakakri [39] defines a task as an activity to be performed to
accomplish a goal. Xie [43] classifies tasks into two levels: work
and search tasks. While a work task leads to information searching,
a search task determines what an individual is searching for [43].
For Xie [42], tasks and goals are inseparable in the ISP process.
Xie [42] describes goal structure to represent four levels of goals
including long-term goal; leading search goal; current search goal;
and interactive intentions. For Toms [35], a work task is explicit and
has a goal to be achieved through following a set of instructions.
Toms [35], Järvelin et al. [20], Xie [43], Byström & Hansen [7] and
Vakakri [39] believe that a task has a recognisable beginning and
end. Additionally, a task may range from a simple one requiring
little thought, to a very complex decision-making task. Complex
tasks consist of smaller sub-tasks and both a large task or any of
its sub-tasks may be considered as a task as well. Those sub-tasks
must be accomplished and connected to reach a meaningful result.

2.3

Search Tasks, Information Processes and
Tactics

Several researchers have examined information related tasks, particularly search tasks and search actions. Based on Byström & Hansen
[7], information search tasks are sub-tasks to an information-seeking
task, and information-seeking tasks are sub-tasks of a work task.
For Byström & Hansen, information-seeking tasks focus on the
satisfaction of an entire information need through consultations of
several channels and sources. While information search tasks focus
on the satisfaction of a fraction of an information need through
searching for information from one or more sources.
Based on Toms [35], a task\sub-task may use one or more information processes and actions. Toms defines a process as a set of
partially ordered steps intended to reach a goal. Thus, information
processes are those actions and operations that modify or augment
information so that the original unit of data or information changes
in some fashion. For Bates [3], a move is the basic unit of analysis,
and the identifiable thought or action of information searching
behaviour. In addition, based on Bates, a tactic is a move made to
further a search. Tactics are primarily designed to help in more

complex searches that involve many stages. Bates defines twentynine tactics used in information searching which are grouped into
four categories: monitoring; file structure; search formulation; and
term tactics. While a tactic deals with short-term goals, a strategy
deals with overall planning in the context of information searching.
Järvelin et al. [20] identify generic activity types that are performed across the task process stages related to information interaction. Järvelin et al. understand information interaction as behavioural and cognitive activities related to task planning, searching
and selecting information items, working with information items,
and synthesising and reporting. Figure 6 shows an illustration of
information processes, tactics and activities based on Toms [35],
Bates [3], and Järvelin et al. [20].
The reviewed literature shows that different researchers used
different terms to describe or categorise information-related tasks,
which are related to actions such as searching, acquiring, organising,
synthesising, disseminating, and using information.

2.4

Tasks Characteristics

In addition to describing the nature of a task, task characteristics or
what makes tasks different have been discussed in different ways
in the ISR field [7, 9, 15, 43]. Li & Belkin [26] did great work in identifying some of the essential task facets and attributes. Li & Belkin
categorised those facets of work tasks and information search tasks
into generic attributes including source of task; task doer; time;
action; product; and goal, and common attributes including task
characteristics and user’s perception of task. The following subsections describe some of the main task characteristics that have been
studied in the ISR literature:
2.4.1 Task Complexity. Task complexity is one of the most important and most studied attributes of tasks in ISR. Task complexity
affects the performance and the information needed to complete a
task [36]. For Campbell [9], task complexity is related to the following characteristics of a task: repetitivity; analysability; the number
of alternative paths of task performance; and outcomes novelty.
Campbell characterises tasks based on their complexity into five
categories: simple tasks; decision tasks; judgment tasks; problem
tasks; and fuzzy tasks.

Task complexity can be classified as objective and subjective.
Based on Adewale [2], subjective task complexity is studied from
the task performer’s point of view, and objective task complexity has
to do with the feature of the task itself, not the performer. Campbell
[9] concludes that any objective task characteristic that implies
an increase in information load, information diversity, or rate of
information change can be considered a contributor to complexity.
Byström & Järvelin [8] divide tasks based on the predeterminability of information requirements, process, and output of the task
into five categories: automatic information processing tasks; normal information-processing tasks; normal decision tasks; in-known
tasks; and genuine decision tasks. Likewise, Byström [6] classifies
tasks according to their complexity into three classes: automatic
information processing tasks; normal information processing tasks;
and decision tasks. Byström & Järvelin conclude that when the task
complexity increases, the complexity of information needed and
the number of sources increase as well. According to Kuhlthau [22]
and Vakkari [36], task complexity is associated with the degree of
uncertainty of task performance.
2.4.2 Origin of Tasks. Xie [43] classifies tasks based on the origination of the task into two types: self-generated and assigned tasks.
Self-generated tasks refer to the tasks that participants came up
with themselves. Assigned tasks refer to tasks that are delegated
or suggested by people other than the participants themselves.
Byström & Hansen [7] classify tasks based on their origin into:
subjective and objective tasks. Subjective tasks are seen as internal
to the performer and defined by themselves. Objective tasks are
external to the performer and imposed on them. These types of
origination of tasks aligned with Hackman’s [13] task classification.
2.4.3 Structured\Unstructured Tasks. Based on Hansen [15], structured tasks have a designed course, whereas unstructured tasks may
involve creative planning and flexibility. For Toms [35], structured
tasks are mostly instructional, and they leave little discretion to
the worker. Meanwhile, unstructured tasks are constraints-based,
epitomize cognitive work, and require significant mental effort in
combination with knowledge and skills.
2.4.4 Nature of Tasks. Xie [43] identifies three types of tasks:
routine; typical; and unusual. Based on Xie’s study, routine tasks
are repetitive tasks. Typical tasks are new tasks to the performer
but they are similar to tasks which they used to perform. Unusual
tasks are new tasks to the performer and they are not similar to
tasks that they used to perform.
2.4.5 TimeFrame. According to the time needed to fulfill tasks,
Xie [43] classifies the timeframe into extremely urgent; urgent; and
non-urgent. For Xie, extremely urgent means that the task has to be
accomplished within half an hour. Urgent means that the task has
to be accomplished within twenty-four hours. Non-urgent means
that the task can be accomplished in more than twenty-four hours.
The above characteristics are some of the key characteristics
tasks, which are just one level of the task hierarchy.

2.5

Task Hierarchies

Several researchers proposed various task hierarchies and structures. Some of these hierarchies were explicitly mentioned in the
previous papers such as Toms’ task hierarchy [35]. In most cases,
these were implicit such as in the works of Byström [7], Xie [43],
and Järvelin et al. [20]. We have constructed the different task hierarchies and structures based on our readings in the mentioned
works.
We believe that these hierarchies and structures are helpful and
have several strengths as well as weaknesses. Thus, we used the
most significant hierarchies and unified them to retain the strengths
and expand them with more concepts from the work environment
to propose an integrated task taxonomy that we believe can be used
within various work environments and real-life contexts.
Toms [35] built a task hierarchy that describes work tasks and
shows the relationships between activities, tasks, and information
processes. For Toms, work is made of a set of activities and tasks.
Activities are defined within the scope of a worker’s job description,
and they provide the goals for individual work roles. Toms put
activities at the highest level of the task hierarchy. Activities may
consist of one or more tasks. For Toms, a task is explicit and has
a goal to be achieved through following a set of instructions. In
addition, a work task consists of one or more sub-tasks, and the
task itself may be considered as a sub-task to a larger project. Those
sub-tasks must be accomplished and connected in order to reach
a meaningful result. Information processes are in the lower level
of Toms’ task hierarchy. Based on Toms, information processes are
those actions and operations that modify or augment information
so that the original unit of data or information changes in some
fashion.
According to Xie [43], task and goal are inseparable in the information seeking and retrieving process. Based on Xie, there are four
levels of goal structures (hierarchy): long-term goal, leading search
goal, current search goal, and interactive intentions. For Järvelin
et al. [20], a task is a sequence of activities a person performs to
accomplish a goal. Based on Byström & Hansen [7], work task is
at the top level, information seeking task are sub-tasks to a work
task, and information search tasks are sub-tasks to an information
seeking task. Figure 7 shows an illustration of the different task
hierarchies based on Toms [35], Xie [43], Byström & Hansen [7]
and Järvelin et al. [20].
According to Taylor [34], “tasks do not exist independently but
in interaction with the context of which they are a part”. Various
researchers talked about or corporated the socio-organisational
context in their ISR models or hierarchies [4, 28], but their contributions had issues with simulating the real-life experience in work
environments. Their models fell short of describing work roles or
their effect on information seeking and retrieval tasks. For Toms
[35], there is no clear difference between a job description or a job
role; both can define the core activities. Other hierarchies and task
models ignored activities and work roles completely. We believe
that the previous hierarchies and structures are important but they
are not complete and do not take into consideration the real-life
scenarios at workplaces.

Figure 7: Task Hierarchies.
To summarise, previous research has studied the concepts of
tasks from different perspectives. It has studied stages of tasks, levels of tasks, nature of tasks, the complexity of tasks, and the origin
of tasks. Ultimately, previous research did not agree on the same
definitions for tasks and the related key terms. The same terms
are often used interchangeably to describe different tasks concepts.
Additionally, the proposed various task hierarchies (explicit or implicit) do not agree on the components of task hierarchies and the
involvement of work roles and their effect on tasks. Therefore, we
propose an integrated task taxonomy, which we believe draws a full
picture of tasks and their relationships with work roles, activities,
sub-tasks and information related tasks in work environments. Our
task taxonomy can also be used in real-life contexts as well as work
environments. Moreover, we provide a series of working definitions
that will help in solving the inconsistency in the literature related
to tasks and their related key terms.

3

METHODOLOGY

We reviewed studies related to task-based searching, information
tasks, tasks complexity, tasks conceptual models, and general models of information-seeking of professionals. To understand more
about work roles in the work environments and how they might
affect information-related tasks, we reviewed literature related to
role theory, management, work structure and dynamics, and human
resources. We focused on peer-reviewed papers published at some
of the top conferences and journals such as the Academy of Management Journal, Information Processing and Management, Journal
of the American Society for Information Science and Technology,
The Annual Review of Information Science and Technology, and
Conceptions of Library and Information Sciences conference. We
were interested in high-quality and highly cited papers that studied
and defined tasks, their different types, their levels, stages, and their
key attributes. We were also interested in papers that combined
management and work structure concepts with ISR. We did forward
and backward chaining to find more relevant papers and studies in
the field.
We grouped the reviewed papers based on their content. We
studied each group and worked on finding the key similarities

and differences between them. We noticed that some papers were
describing the same task-related concepts using different terms.
However, sometimes the same term was used to describe different
concepts. We were able to find common themes and connections
between the different papers and studies. Moreover, we noticed that
work roles were rarely mentioned in the ISR field. Therefore, we
studied the papers that combined management and work structure
concepts with ISR. We also studied papers related to management,
human resources, and work structure and dynamics to gain a better
understanding of tasks and work roles in the work environments.
In sum, we worked on three approaches: 1) we studied and compared the various papers to define and map the same concepts that
were mentioned using different terms across them; 2) we studied
papers from management and human resources fields to have a
better understanding of work tasks and work roles concepts; and
3) we used the previous task hierarchies to inform our taxonomy
and include some of the important missing concepts.
In the next section, we introduce our integrated task taxonomy
as well as two real-life examples of the taxonomy.

4

INTEGRATED TASK TAXONOMY

ISR researchers who studied work tasks ignored the fact that individuals may take a limitless number of potential roles at work
[11]. The literature in work structure, management, and human
resources shows that information need is highly related to the performance of a particular role and its associated activities and tasks.
Thus, we propose a task taxonomy that builds on the previous
task hierarchies and completes them. Also, we provide a series of
working definitions of work role, activity, and task\sub-task.

4.1

Work Roles

Most researchers in the field of information seeking and retrieval ignored the different roles taken by individuals while working on their
tasks even though work roles have an effect on information-related
tasks. The reviewed literature suggests that the same task might be
approached in different ways depending on the performer’s role
at the time of completing the task. Some researchers implicitly

Figure 8: Integrated Task Taxonomy.
mention work roles and their effect on the work and informationrelated tasks. For example, Järvelin & Wilson [21] raise a crucial
point about work roles and the importance of thinking of tasks
from a context or discipline point of view. Järvelin & Wilson make
it clear that there may be significant differences in the nature of
the tasks from one department to another in the same administration. Based on Järvelin & Wilson, different departments may have
different concerns which can lead to approach the same tasks in
different ways. Thus, it is important to study the context of tasks
and work roles taken by individuals to complete their tasks. Leckie
et al. [24] reviewed research related to the information-seeking
studies for engineers, health care professionals, and lawyers. Leckie
et al. found that it is common that professionals play many distinct
roles throughout any given day. Besides, Leckie’s et al. review concludes that different tasks are associated with different roles taken
by the same employee, which generate different information needs
that must be met to move forward with work. Leckie’s et al. study
shows that professionals who work on complex responsibilities are
expected to take different technical, managerial, and interpersonal
roles. Sonnenwald [33] studied the boundary-spanning roles in
the design process for four engineering-design situations. Sonnenwald’s study shows that individuals may assume one or more roles
and may change roles during the design process.
The literature in the field of management and human resources
assures that individuals can take multiple work roles while working on their tasks and duties inside their organisations [10, 11, 41].
Based on Huvila [18], an individual in a work environment may be
required to work on a set of activities and tasks to accomplish a goal.
Besides, most work environments are dynamic. Thus, individuals
may perform on multiple roles at the same time [18]. Even though
job description specifies details about the job responsibilities, requirements, skills, knowledge, and expertise which are needed to
fill a certain work role, employees may have multiple roles that
may be extended to other different sub-roles [11].
Work roles can not be divorced from the organisational context within which they exist [19]. Even though some organisations
are more hierarchical than others, employees in flat organisations
also have roles and tasks. Parker et al. [31] show that employees
do not react passively to the jobs, tasks, roles, and goals assigned
by their managers. Rather, they actively change, shape or expand

their work roles. Griffin et al. [11] suggest that work roles must
emerge dynamically in response to changing conditions and demands in work environment. They believe that role behaviours
can contribute to effectiveness at three levels including individual,
team, and organisation.
Roles refer to the social position people have and the behaviour
associated with that position (e.g., mother, teacher, and lawyer) [1].
Work roles are“behaviours and activities that are directly associated
with achieving specific objectives” [19]. Employees may have a work
role that matches their domain of knowledge and expertise, which
can be called the main role, but they have to perform other roles
within the organisation environment to fulfill all their duties and
responsibilities [24]. Besides, some roles can be extended to other
different sub-roles [19, 24]. Moreover, an employee can perform in
multiple work roles at the same time or share the same work roles
with others [18].
Here is a summary of the main characteristics of a work role:
Work roles exist within an organisational context [19].
A work role can be extended to other sub-roles [19, 24].
There are two types of roles: main and secondary roles [24].
Individuals can perform multiple work roles at the same time
[18].
• More than one individual can perform the same role [18].
• A work role can define a series of core activities [35].

•
•
•
•

4.2

Activity

In the literature of ISR, some researchers defined and used the term
‘activity’ in their research, others did not. While Toms [35] believes
that an activity may consist of a set of tasks, some researchers believe that the opposite is true. For example, Järvelin et al. [20] define
the task as a sequence of activities a person performs to accomplish
a goal. Also, Li & Belkin [27] view work task as an activity people
perform to fulfill their responsibility for their work. According to
Toms, work is made of a set of activities and tasks. Activities provide
the goals for individual work roles. Toms adopts Norman’s [30]
task hierarchies in defining work activities. Norman’s hierarchical
structure comes from his Activity Theory. According to Norman,
activities are not the same as tasks. An activity is a coordinated
and integrated set of tasks. Based on Toms, activities are defined

Figure 9: Task Hierarchy for a Software Developer.
within the scope of a worker’s job description, and they are implicit
in discussions of work. Toms puts activities at the highest level of
the task hierarchy. She believes that activities may consist of one
or more tasks. Meanwhile, Xie [43] believes that tasks and goals
are inseparable in the information seeking and retrieving process.
Xie does not mention activities in her goal\task structure. Xie’s
‘Long-term goal’, which resides at the top of her goal\task structure
refers to a user’s personal goal that they pursue for a long time such
as professional achievement. Such goal is similar to Toms’ activity
concept. Activities can be implicit or explicit depending on the
activities themselves and the individuals who work on them. For
example, Software Engineers who work in tech companies need to
keep learning about better ways to build their products. ‘Learning’
activities can be implicit in this case. However, other activities such
as supervising other engineers and attending conferences can be
explicit activities.
In summary, an activity is an abstract concept that contains
one or more tasks that might expand and generate more tasks
depending on the task and the one who performs them. An activity
has a goal and objective within the organisational environment.
Activity is long-running and open-ended, which does not have a
recognisable beginning and end. An activity is flexible and may
be semi-structured. Here are some of the main characteristics of
activities:
• Activities exist within an organisational context [35].
• Activities are generic and may not have specific guidelines
to follow [35].
• An activity may consist of one or more tasks [35].
• An activity may be associated with one or more work roles.
• An activity may consist of a set of sub-activities.
• Activities can be implicit [35] or explicit.
• Activities have goals and objectives.
• Activities are open-ended.
• Activities are long-running.

4.3

Tasks

Work task are often seen as the motivation for information-seeking
and information search tasks [25]. Järvelin et al. [20] understand
tasks as the larger tasks motivating information interaction. Byström

& Hansen [7] define three levels of tasks including work tasks;
information-seeking tasks; and information search tasks. Xie [43]
classifies tasks into two levels: work and search tasks, and her
goal\task structure describes four levels of work tasks. For Toms
[35], an activity consists of one or more tasks, and a work task is
explicit and has a goal to be achieved through following a set of
instructions. Additionally, tasks have recognisable beginnings and
ends despite not being recognisable the moment they are happening
[7]. Tasks can be accomplished by following some guidelines, and
can also be measured. A task may range from almost automatic processing requiring little thought, to very complex decision-making
[7, 20, 35]. Complex tasks consist of smaller sub-tasks. Both a large
task or any of its sub-tasks may be considered as a task [21].
In summary, tasks are what someone does to achieve an activity’s goal under a specific work role. They can be given to or identified by the individuals themselves. Tasks have recognisable beginnings and ends. Besides, tasks have goals and objectives within the
organisational environment and they can be measured. Moreover,
tasks have constraints, requirements to fulfill, and they may range
from simple to complex decision-making. Tasks can be divided into
smaller sub-tasks. Here are some of the main characteristics of
tasks:
•
•
•
•
•
•
•
•
•
•

Tasks are either assigned or self generated [7, 8, 13, 43].
Tasks have recognisable beginnings and ends [8, 20, 35, 39].
A task has a practical goal (some form of output) [7, 8, 20, 35].
A task has a meaningful purpose (a reason)[7].
A task has requirements to fulfill [7, 35].
A consequence of the last point is that a task’s progress can
be measured to some degree.
A task may range from simple to very complex decisionmaking[7, 8, 20, 35].
A task can be structured or unstructured [15, 35].
A task may have some constraints[35].
A task can be divided into smaller sub-tasks [7, 8, 20, 35, 43].
– Each sub-task has a goal.
– Sub-tasks may need to be undertaken together to build a
meaningful whole.
– Sub-tasks may be further decomposed into more sub-tasks.
– Sub-tasks may consist of or contain information seeking
and retrieval tasks.

Figure 10: Task Hierarchy for an Academic.
Figure 8 shows the integrated taxonomy and the relationships between work roles, activities, tasks and information related tasks.
Information-related tasks are at the lowest level of the task taxonomy. As the name suggests, those tasks deal with information. Our
aim in this paper is to provide a general taxonomy that shows the
relationship between work roles, activities, tasks, and informationrelated tasks. Information-related tasks might need more extensive
studying and analysis as they include many details regarding information resources, information systems, and human behaviour on
using the different information sources and systems. Therefore, the
analysis of information-related tasks is beyond the scope of this
paper.

4.4

Real Life Examples

In this section we illustrate the integrated task taxonomy using
two examples of how the taxonomy can be applied to working
environments.
4.4.1 Software Engineer Example. A Software Engineer in one
of the tech companies may take several work roles to fulfill their
responsibilities and job duties such as being a software developer,
software tester, educator, and student. The core activities for a developer might include programming, testing, and training activities.
Each one of these activities consists of one or more tasks. Programming activity may consist of tasks such as maintenance, bug-fixes,
or programming a new feature for a specific project. Programming
a new feature in a specific project may include several sub-tasks
such as building a specific screen or programming a new button
that provides a specific service. These tasks may require a series
of information-related tasks. For a Software engineer, building a
specific screen to teach or train junior programmers may be different than building the screen for a specific project that provides
a service used by millions of users. In the first case, the software
engineer\trainer may be more interested in simplifying the concept
for the trainees to understand, so when they search for a piece
of code, they are interested in finding a well-written and simple
code. But in the second case, the software engineer\programmer is
interested in shipping a bug-free code that is reliable and scalable,
so their focus is on a high-quality code that provides the needed

scalability, even though the code itself might be so complicated. In
sum, different work roles result in different information needs and
different behaviours in seeking information. Figure 9 shows the
work hierarchy and the relationships between work roles, activities,
tasks, and information related tasks for a software engineer.
4.4.2 An Academic Example. An academic in a university may
take several roles such as being a researcher, head of a school, lecturer, manager, or supervisor. Each role of these may consist of
a series of activities. For example, a researcher may work on disseminating or researching activities. Disseminating activity may
consist of several tasks such as writing a book or a conference
paper. On the other hand, a lecturer may work on researching and
teaching activities. Researching activity may be associated with
two roles: researcher and lecturer. An academic may work with
their students on a research project as part of a taught module or as
a researcher who conducts research as part of their responsibilities
and requirements at the institute. The research activity may consist
of several sub-activities and tasks such as working on a specific
case study and completing a literature review on a specific topic,
etc. Being a lecturer includes teaching specific modules or planning
a specific curriculum. A task of teaching a module may consist
of a series of tasks including preparing slides, prepare a reading
list, marking, etc. Each one of these tasks may consist of one or
more information-related tasks. Figure 10 shows the work hierarchy and the relationships between work roles, activities, tasks and
information-related tasks for an academic.
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CONCLUSION

The previous section presented a task taxonomy that provides working definitions of work roles, activities, and tasks. It also provides
normalisation of the different tasks key-terms. Additionally, the
presented taxonomy shows the relation of work roles, activities,
tasks, sub-tasks, and information-related tasks in an organizational
context. Such taxonomy is clearly needed in clarifying the inconsistency in the literature regarding tasks.
Moreover, our integrated task taxonomy can help ISR researchers
better understand tasks; different levels of tasks; the effect of work
roles on activities, task, and information-related tasks. Consequently,
this will help them better design tasks for their different studies and

experiments. That will help in building better information systems
which are able to offer different types of support for the different
work roles and levels of tasks.
The proposed taxonomy draws a clearer picture that allows
for a better understanding of the environment where tasks occur,
and how individuals arrive to the point of searching for a piece of
information. Furthermore, this taxonomy can be applied to real-life
as well as organisational contexts.
The integrated task taxonomy is one step toward building up the
knowledge base in the ISR field. But there is room for further work
to understand the details of the relation between the different levels
in the hierarchy. Work roles are composed of a series of activities,
but the question is whether a given set of activities define the role
or if the role define the set of activities. Is the relation between
roles and activities bottom-up, top-down, or both? Further work
and analysis need to be done to answer these questions.
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