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Preface 

I am a technical communicator, at heart. Are you amongst those who wonder 
about service engineers’ information needs and what type of sources they use 
to satisfy the information needed? Or; are you a technical communicator, puz-
zled by not knowing whether manuals are used? Then you should read this 
thesis since it provides new insights into information-seeking behaviours’ 
among service engineers in a Swedish manufacturing company. 

The interest in understanding the information needs of practitioners and 
where they go to obtain information as part of performing tasks on machine 
equipment, comes from my background as a technical communicator. As a 
technical communicator, I believe that understanding what type of information 
a practitioner needs, is essential knowledge to design usable technical infor-
mation. However, over 20 years of work experience as a technical communi-
cator in industrial companies, and the results of my Bachelor’s and Master’s 
theses, has not provided the knowledge I need to design usable technical in-
formation. Nor does the technical communication industry seem to have any 
answers. Five years ago, I decided to do something about it.  

My research departs from a social constructivist approach in the sense that 
both my knowledge and the knowledge of the observed service engineers are 
viewed as unique constructions, formed by social interaction. The research 
journey I have travelled on so far, has re-constructed my knowledge from the 
interpretations and interactions on what others have said, and from analysis of 
empirical data.  
 
 
Jonatan Lundin 
Västerås, December 2015 
  



Abstract 

There is a gap of knowledge regarding relevant aspects of users’ information-
seeking behaviours. The research presented in this thesis aims at gaining a 
deeper knowledge about such behaviours and discussing the consequences the 
behaviours may have on the design practice of technical communicators when 
designing technical information during product development. The information 
needs of users, and where they go to obtain information to satisfy these needs, 
are considered relevant aspects. The research presented in this thesis is limited 
to service engineers performing maintenance in a workshop. The objective is 
to try to frame the information needs service engineers give evidence of in a 
work task and map where they go to satisfy these needs. An ethnographic re-
search approach were selected where empirical data was collected, analysed 
and interpreted from a theoretical viewpoint: a synthesis of Byström and Han-
sen’s Conceptual Framework for Tasks in Information Studies and Systemic-
Structural Theory of Activity. Seven in-house aftermarket service engineers 
where observed by means of participant observation while performing mainte-
nance work tasks on machine equipment taken out of service in a maintenance 
workshop in Sweden. The results reveal that these service engineers gave ev-
idence of fifty (50) different information needs, that they actively searched 
and selected four (4) types of sources of information to satisfy these needs, 
but also that the service engineers seldom sought instructions.  

The consequence for technical communicators having the intention of de-
signing to satisfy the cognitive information needs of individuals, is that it is a 
challenge to satisfy every information need. The information needs unique to 
any one individual and those depending on the work task context, as well as 
those that are specific to a work role in an organisation rather than to the ma-
chine equipment, are challenging to satisfy. This research indicates that the 
same type of information is used to satisfy different types of information 
needs. The information designed to satisfy a specific information need may 
thus be used to satisfy an entirely different need. 



 

Sammanfattning 

Det saknas kunskap om relevanta aspekter av produktanvändares informat-
ionssökningsbeteenden. Denna avhandling syftar till att fördjupa kunskapen 
om relevanta beteenden samt diskutera vilka konsekvenser detta beteende kan 
ha för en teknikinformatör som designar teknikinformation för en produkt i 
produktdesignfasen. Användarens informationsbehov och var de hämtar in-
formation ses här som relevanta aspekter. Denna forskning är begränsad till 
servicetekniker som utför underhåll i en serviceverkstad. Målet med forsk-
ningen är att kartlägga de informationsbehov dessa servicetekniker ger uttryck 
för när de utför arbetsuppgifter, samt var de hämtar information för att till-
fredsställa behoven. Forskningen använder en etnografisk metod, där empirisk 
data samlades in och analyserades med utgångspunkt från ett konceptuellt 
ramverk: En syntes mellan system-strukturella aktivitetsteorin och Byström 
och Hansen konceptuella ramverk för studier av informationssökning relate-
rade till arbete. Sju servicetekniker observerades genom deltagande observat-
ion när de utförde underhåll på elektriska maskiner tagna ur drift i en under-
hållsverkstad i Sverige. Resultaten visar att dessa servicetekniker gav uttryck 
för femtio (50) olika informationsbehov, sökte aktivt samt använde fyra (4) 
typer av informationskällor för att tillfredsställa dessa behov. Resultaten visar 
också att serviceteknikerna sällan gav uttryck för att behöva instruktioner.  

Konsekvensen för teknikinformatören, med intentionen att tillfredsställa 
individers kognitiva informationsbehov, är att alla behov blir en utmaning att 
tillfredsställa. De informationsbehov som är unika för en individ, de som beror 
på arbetskontexten och de som relaterar till arbetsrollen snarare än till maski-
nen, är utmanande. Denna forskning indikerar att samma typ av information 
används för att tillfredsställa olika typer av informationsbehov. Detta betyder 
att information designad med intentionen att tillfredsställa ett visst behov, kan 
användas för att tillfredsställa ett helt annat behov. 
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Explanation of terms 

Machine equipment: A product that has been designed for a special purpose, 
with moving parts that work when given power from electricity. 
 
In-house aftermarket service engineer: A specialist solving technical prob-
lems in a maintenance work shop while performing maintenance work tasks 
on machine equipment the employer is manufacturing.  
 
Work task: An activity individuals perform in order to fulfil their responsi-
bility for their job.  
 
Information-seeking task: A task individuals engage in to retrieve infor-
mation for their work as a consequence of the relation between the individual 
and the work task attempted. 
 
Information-search task: A task as a sub task to an information-seeking task, 
where an individual interacts with a source of information to retrieve the in-
formation needed. 
 
Pre-release technical information: Technical information designed by a 
technical communicator during product development. This technical infor-
mation consists of, for example instructions and descriptions on the recom-
mended operation and maintenance, aiming at supporting users for safe and 
efficient usage to avoid damage or injuries. 
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Introduction 

The EU Machinery Directive, international and national laws and standards as 
well as company-specific regulations, may state that industrial manufacturers 
of machine equipment must supply technical information, such as mainte-
nance manuals, when new or updated machine equipment is released on the 
market. As part of developing machine equipment, manufacturers invest in 
designing technical information, by for example employing technical commu-
nicators. Novick and Ward (2006a, p.1) report that "The cost of providing 
documentation and help resources runs into the billions of dollars". Such pre-
release technical information is designed during the same life cycle phase as 
the machine equipment is developed. This pre-release technical information 
consists of multimodal expressions in a diversity of media, containing veri-
fied, approved and translated information. One intention of technical commu-
nicators is to support users for safe and efficient usage to avoid damage or 
injuries, by for example designing instructions for recommended operation 
and maintenance.2 Nevertheless, research has shown that technical infor-
mation, such as the printed documentation or the help system, is often not used 
(Carroll 1990, p.5; Ceaparu et al. 2004, p.9; Martin et al. 2005; Mendoza & 
Novick 2005; Novick & Ward 2006a; Novick & Ward 2006b, p.6; Bean, 
Elizalde & Novick 2007; Aparicio, Costa & Pierce 2009; Welty 2011). In-
stead, users ask for example a colleague, or they rely on trial and error, find a 
way around, ignore the problem or give up before turning to documentation 
(Ceaparu et al. 2004; Mendoza & Novick 2005; Bean, Elizalde & Novick 
2007).  

It is problematic, from many perspectives, if pre-release technical infor-
mation is not used. It is reasonable to believe that the investment made in de-
signing technical information is often not returned. Apart from the cost of em-
ploying technical communicators, a manufacturer may be forced to hire sup-
port personnel as well to assist users in lieu of this technical information, 
which affects profitability. If the recommendations in such technical infor-

                               
2 The statement is based on my experience from the technical communication field for more 
than 20 years, working as a technical communicator in Swedish industrial companies in projects 
together with other technical communicators. 
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mation are not followed, guarantees or insurances may not be valid and a ma-
chine equipment’s sustainability may be decreased. Furthermore, the infor-
mation that for example a colleague or personal notes provides, may not be 
the same as what is stated in official approved technical information. Thus, if 
users rely only on other information sources than official technical infor-
mation, the risk of using the machine in a non-recommended way increases, 
which has many consequences. At worst, inappropriate usage leads to damage 
or injuries. 

Scholars in the technical communication field are investigating how to de-
sign technical information to make it a usable support for its users. Research 
on novice computer users learning a new computer system has shown that 
training manuals designed to support the active discovery learning approach, 
lead to training objectives being met faster and fewer errors being committed 
compared with a traditional system-style manual (Carroll 1990). The message 
that technical communicators must understand user behaviour to design useful 
technical information is obviously relevant. Yet both technical communica-
tion researchers and practitioners lack knowledge about user behaviour (Bean, 
Elizalde & Novick 2007; Andersen et al. 2013).  

The research presented in this thesis focuses on a certain type of users, 
namely, service engineers performing maintenance work tasks on machine 
equipment taken out of service in a maintenance workshop in Sweden. The 
research assumes that they seek information at times as part of their work task. 
This research does not investigate how usable technical information should be 
designed during product development. Instead, it rests on an assumption that 
knowledge about relevant aspects of users’ information-seeking behaviour is 
important for information designers when discussing whether it is possible to 
design usable technical information and if so, how. Yet there is a gap of 
knowledge regarding relevant aspects of users’ information-seeking behav-
iour. There is in particular a gap of knowledge regarding service engineers’ 
information need and what sources of information they use to satisfy these 
needs when performing maintenance work task on machine equipment taken 
out of service. 

Aim and objective 
The aim is to gain deeper knowledge about relevant aspects of service engi-
neers’ information-seeking behaviour; and to discuss the consequences such 
behaviour may have on technical communicators’ design practice, when de-
signing technical information during product development. New knowledge 
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contributes to the technical communication research field, which is in this the-
sis viewed as a sub-field of information design research. It is hoped that this  
contribution will fuel a discussion on how technical information works in 
practice and especially whether it is possible to design usable technical in-
formation and if so, how. The objective is to try to frame the information 
needs service engineers give evidence of in a work task and map where they 
go to satisfy these needs. The main research questions are therefore: 
 

1. What are the information needs service engineers give evidence of in 
a maintenance work task? 

2. Where do they go to satisfy these experienced information needs? 
 
A service engineer is defined as an engineer. An engineer is defined as a spe-
cialist solving technical problems in a vast range of work environments such 
as the civil, electronic or petroleum environments, where the result is a prod-
uct, a process or a service, according to Leckie, Pettigrew and Sylvain (1996). 
A work task is defined according to Belkin and Li (2010), as an activity people 
perform in order to fulfil their responsibility for their job. A machine equip-
ment is defined as a product that has been made for a special purpose, with 
moving parts that work when given power from electricity. The machine 
equipment the service engineers performed maintenance on, is classified to 
section 74 in Standard International Trade Classification (United Nations 
2006). 

Previous research 
The selection of literature follows the process outlined by Ellis and Haugan 
(1997). The literature search started from Case’s (2007) information behav-
iour review. By chaining, previous research related to service engineers’ in-
formation needs and use of information sources was searched. Web of Science 
and EBSCO were primarily used to search for articles by using key words and 
following citations. No research concerning the information needs and infor-
mation sources used by service engineers of interest in this study could be 
found. Related research about engineers performing other types of tasks on 
machine equipment, such as installing, commissioning or operating, was 
searched. There is very limited knowledge related to such engineers and no 
research could be found related to their information needs or use of infor-
mation sources. 

Research about the information needs and use of information sources of 
other types of engineers, such as hardware and software design engineers, was 
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found in the library and information science research field and in the engineer-
ing and manufacturing design research field. The library and information sci-
ence research field has, for over five decades, described and explained infor-
mation-seeking behaviour of such engineers (Tenopir & King 2004, provides 
a review). This research is related and relevant, and provides a frame of refer-
ence for this thesis. 

However, according to Savlolainen and Kari (2004, p.8), there is no gener-
ally accepted classification among scholars in information science of the con-
cept of information source. Scholars have studied engineers’ use of infor-
mation sources (Fidel & Green 2004), information types (Kwasitsu 2003), 
communication channels (Freunds, Toms & Waterhouse 2005) and infor-
mation carriers (Anderson et al. 2001). Examples of information sources and 
information types are for example personal memory, internal colleagues, ex-
ternal suppliers, internal official documents, external written documents and 
the internet. Robinson (2010) studied the information-seeking behaviour of 
engineers and made a distinction between human and non-human information 
sources.  

Engineers information needs 
Leckie, Pettigrew and Sylvain (1996) proposes a model of the information-
seeking behaviour of professionals such as engineers. According to them, the 
roles and related tasks performed by professionals throughout work tasks, give 
rise to particular information needs which in turn leads to the initiation of in-
formation-seeking. In an information-seeking task, professionals seek infor-
mation from an endless number of sources, such as colleagues, librarians, 
handbooks, journal articles and their own personal knowledge and experience. 
The individual's general knowledge about various information sources, in 
terms of how easy it is to retrieve information from them, influences their in-
formation-seeking behaviour. 

Leckie, Pettigrew and Sylvain (1996) has reviewed research about engi-
neers information-seeking behaviour and found that a number of interacting 
variables greatly influence their information-seeking behaviour, which may 
affect the outcome of the information-seeking process. Information-seeking is 
highly related to a particular work role and its associated tasks. A professional 
engineer may assume several different roles and responsibilities. An infor-
mation need stems from a task that is associated with one or several work roles 
within the engineer’s sphere of responsibility. The information need is not 
constant and can be influenced by a number of intervening factors, such as 
individual demographic, context, frequency, predictability, importance and 
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complexity. The nature of the specific profession and factors such as age, ca-
reer stage, area of specialisation and geographic location can influence the 
formulation of the information need. Several scholars claim that engineers 
need and seek many different types of information from the different infor-
mation sources they use.3 

Engineers’ selection of sources to retrieve information 
A general pattern among engineers is that they tend to rely on company inter-
nal information, such as colleagues or their own created information before 
consulting sources external to the company (Tenopir & King 2004). A study 
by Allard, Levine and Tenopir (2009) found that design engineers and tech-
nical professionals use information sources provided by and used internally at 
their company, such as colleagues and information written for an internal au-
dience, more frequently than information sources external to the company, 
such as trade journals. This pattern is confirmed in a study of aerospace engi-
neers and scientists solving technical problems, where it was shown that the 
three most important sources of information were the informants’ personal 
store of information, a colleague inside the organisation, and someone outside 
of the organisation (Anderson et al. 2001). Freunds, Toms and Waterhouse 
(2005) studied software engineers and what information types they used. They 
reported that software engineers use technical reports, product documentation, 
manuals and course materials. They found support for Byström and Järvelin's 
(1995) model of task complexity, in that more complex tasks involve the use 
of a broader range of information sources, and more trust in people as sources. 
Kwasitsu (2003) studied the information types of design, process, and manu-
facturing engineers and found that they use academic journals, conference pa-
pers, competitor information, government data and technical specifications. 
Andersson (2010) showed in a study of service engineers responsible for 
maintenance work tasks in a Swedish process industry, that they needed sev-
eral types of information, such as user interface information (charts, alarms, 
symbols etc), human sources for example operators and machine suppliers, in 
order to decide on a maintenance action.  
                               
3 In a study of managers, software engineers, production engineers, service engineers and de-
sign engineers at aerospace, engineering and consulting companies, Heisig, Grebici, Clarkson 
and Caldwell (2010) showed that the informants needed sixty-nine (69) different categories of 
knowledge and information when asked what information and knowledge they tended to re-
trieve and what they needed to fulfil future engineering tasks. Culley, Darlington, Liu, 
McMahon and Wild (2010), who collected data from design engineers, even found a total num-
ber of one-hundred and forty two (142) “information needs” and one-hundred and seventy two 
(172) corresponding types of “document and access use”.  
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Theories 

How Systemic-Structural Theory of Activity approaches human needs and 
task activities is selected as a theoretical departure to define a number of con-
cepts, such as information needs. Systemic-Structural Theory of Activity pro-
vides a holistic description and explanation of human activity, where needs, 
motives, goals, tasks and actions are central interrelated concepts. The theory 
defines needs as a cognitive phenomenon and tasks as a logically organised 
system of mental and behavioural actions, directed toward achieving a con-
scious goal (Bedny & Karwowski 2004, p.8). The theory is not specific to a 
certain area of human behaviour, but often used in human factors and ergo-
nomics research. According to Bedny and Karwowski (2003, p.2) the theory 
has, from the early 1990s and onwards, been developed in a direction that is 
specifically tailored to the study of work. 

How Systemic-Structural Theory of Activity describes the link between 
human needs and task activities is used to define how information-seeking 
behaviours are linked to information needs. As such, the theory provides a 
framework for empirical data collection and analysis. The notion that tasks 
and actions in an activity which can be observed cannot be undertaken without 
a need for something in advance is central for research question one: What are 
the information needs service engineers give evidence of in a maintenance 
work task?, since it allows us to always assume that an observable action is 
performed to satisfy a need. The use of the theory is justified since information 
science scholars have found great challenges in collecting empirical data to 
analyse cognitive information needs (Wilson 1981a; Kloda & Bartlett 2013). 

Systemic-Structural Theory of Activity is suitable as a theoretical depar-
ture, due to its perspective that need is an individual cognitive phenomenon 
that is dynamic and evolves and disappears depending on the activities in a 
certain context. The population of interest, service engineers, are assumed to 
be skilled and their work task responsibility constantly requires problem solv-
ing and decision making, which are seen as cognitive tasks. Such cognitive 
processes are assumed to lead to information needs, which motivates infor-
mation-seeking.  

The areas of Systemic-Structural Theory of Activity that are relevant for 
the research presented in this thesis are defined as follows. A work task is 
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viewed as an activity system in accordance with Bedny and Harris (2005, 
p.10). An activity system is interpreted as an integrated system of cognitive, 
motivational and behavioural components organised as a system of mental and 
behavioural actions directed to attain conscious goals, following on Bedny, 
Meister and Seglin (2000). Needs are viewed in the same way as Bedny and 
Karwowski (2004, p.9), as a mental state in which an individual feels a desire 
for some objects that are required for survival and growth. The research pre-
sented in this thesis rests on an assumption that a need motivates an individual 
to engage in an activity if the effort to obtain an imagined result, that is judged 
to satisfy the need, is in proportion to the intensity of the need. As part of 
engaging in an activity, the individual forms a goal, which is a mental image 
of a desired result, that is, the future state of an object. A goal is thought to 
evolve through different stages: a goal recognition stage, a goal interpretation 
stage, a goal reformulation stage, a goal specification stage, a goal formation 
stage and a goal acceptance stage in accordance with Bedny and Chebykin 
(2012, p.7). The orientation phase is viewed as a cognitive process in which 
the individual plans on how to transform the physical object from its initial 
state to the desired state. Each task and action in the execution stage, aiming 
to transform the physical object to a desired state, is seen as an activity system 
of its own. Once a final state of the physical object has been achieved, the 
individual evaluates the result in relation to the desired state (the goal). If the 
final state is not satisfactory, the individual may self-regulate and change the 
task action strategy. 

Several scholars in information science describe the view that information 
need is a cognitive phenomenon. Information need is a complex and misun-
derstood concept that has intrigued scholars in information science research 
for decades according to Cole (2011, p.1). Relevant theoretical concepts from  
Taylor’s, Wilson’s and Belkin’s seminal work on information need are pre-
sented from a viewpoint of how the concepts are interpreted to contribute to 
clarify how information need is approached in a systemic-structural activity 
system. Taylor’s (1968) question-negotiation model, which emerged from his 
interest in librarians’ references interviews, outline a process for the evolution 
of information needs. According to Taylor, information need is a cognitive 
process that evolves in four steps: 
 The visceral need (Q1) which is also described as the actual need. 
 The conscious need (Q2) where the user can formulate the need for 

him/herself. 
 The formalised need (Q3) which is the need verbally expressed. 
 The compromised need (Q4) which is the question formulated in a way 

suitable for an information system. 
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Nevertheless, the research presented in this thesis views the evolvement of a 
conscious need (the second question formation level, Q2), to equal the evolve-
ment of a goal in an activity system. The formulation of the compromised need 
(the fourth question formation level, Q4) is viewed to equal a task in an activ-
ity system directed to retrieve an object from a source of information. How-
ever, Taylor’s model is focused on seeking information from sources that have 
a query interface, such as humans or databases. This view is too limiting for 
the research presented in this thesis, as it also takes into account seeking in 
sources that do not have a query interface, such as printed user manuals. 

The research presented in this thesis views the reason to engage in infor-
mation-seeking not as an end in itself, but as an activity to satisfy other needs, 
in accordance with Wilson (1981b). Wilson’s theoretical perspective on infor-
mation need in his seminal paper from 1981 has influenced many researchers 
including Wilson’s own later work (Bawden 2006, p.2). Wilson says that seek-
ing information is a task performed to satisfy an information need, which in 
turn is done to satisfy a more fundamental need, such as a psychological, af-
fective and cognitive need. Wilson (1981b, p.6) describes that the perfor-
mance of particular tasks at the work-role responsibility level, including the 
processes of planning and decision-making, are principal generators of cogni-
tive needs, such as the need to plan, and the need to learn a skill. The nature 
of the organisation, coupled with the individual's personality structure, will 
create affective needs such as the need for achievement, for self-expression 
and self-actualisation. 

The research presented in this thesis assumes that a cognitive need may 
give rise to an anomalous state of knowledge, described by Belkin, Brooks 
and Oddy (1982). An anomalous state of knowledge is interpreted to mean 
that the individual is perceived to have inadequate knowledge to be able to 
make a decision or solve a problem in a work task. Such a state may energise 
a need to reduce the knowledge anomaly, which in this thesis is viewed as an 
information need. 

Some of the critique from several scholars in information science of the 
view of information needs as an individual cognitive phenomenon, is justified. 
Hjørland (2007) interprets Taylor's information need model as a four stage 
process that develops continuously "in the head" and argues that what devel-
ops "in the head" is not primarily the need but knowledge about the problem-
area, which causes the need. Lundh (2010) put forward similar criticism and 
argues that it is not useful, when approaching information needs from discur-
sively oriented theories, to see people as the carriers of actual information 
needs, which they have difficulties in expressing. Furthermore, Hjørland 
(2007) claims that what is needed is something that solves the problem. Thus, 
information needs must be defined from an epistemological point of view, 
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where different theories offer answers from a normative standpoint about what 
information is relevant and needed, to solve a problem.  

As Systemic-Structural Theory of Activity is not specific to a certain do-
main, such as information-seeking, it does not describe which behaviour to 
collect data about to be able to analyse information needs. Byström and Han-
sen’s (2005) task based information framework is used as a theoretical depar-
ture to create a conceptual framework to define which specific behaviours’ to 
collect data about and how to link them to information needs. Their conceptual 
framework depicts information-seeking as a hierarchy of tasks, where work 
task is the highest level and information-seeking is seen as a sub task to a work 
task. Information search, meaning the interaction with for example an infor-
mation retrieval system, is a sub task to an information-seeking task. Byström 
and Hansen’s (2005) work tasks, information-seeking tasks and information-
search tasks are used to model information-seeking tasks, information-search 
tasks and information use tasks as activity systems to guide empirical data 
collection and analysis.  

Byström and Hansen’s (2005) framework was selected as a theoretical de-
parture for task-based information-seeking, since it is framed in the context of 
a work task and based on a multitude of other empirical studies, and thus 
deemed to have high validity. And also since it is found suitable to model 
information-seeking tasks, information-search tasks and information use tasks 
as activity systems. Nevertheless, neither Byström and Hansen’s (2005) 
framework nor Systemic-Structural Theory of Activity is specific to a certain 
demographical group.  

Wilson (2008, p.29) says that there has been relatively little research in 
information science using an activity theory framework. Furthermore, Wilson 
(2006) concludes that the use of activity theory can draw the information be-
haviour researcher's attention to aspects of the context of activity that other-
wise might be missed. Vakkari (1999, p.4) notes that there are only limited 
numbers of advanced attempts to empirically analyse how information-seek-
ing is related to the various features of activity (work) processes it supports. 
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Research process and method 

 
 
The initial parts of Design Research Methodology (DRM), has served as a 
frame when designing the research. The research was designed in two stages: 
a research clarification stage including a laboratory pilot study and a descrip-
tive study 1 stage according to Figure 1.  
 

The research clarification stage aimed at finding an aim, objective and main 
research questions based on literature studies and a laboratory pilot study. 

The laboratory pilot study was conducted to gain a deeper knowledge about 
patterns of seeking behaviours to fill a gap of knowledge in literature. 

The descriptive study 1 stage aimed at answering the main research ques-
tions. A conceptual framework was developed to formulate sub-questions and 
define the unit of measurement. An in-depth literature study was performed. 
Empirical data were collected by observing and interviewing seven service 
engineers using an ethnographic method. The empirical data were processed 
and categorised using theories from semiotics as well as grammatical rules. 
Systemic-Structural Theory of Activity was used to analyse and interpret the 
result to frame the information needs that service engineers gave evidence of. 

Each stage is described in more detail in the following sections. 

Figure 1: The research process framed by the design research methodology. 
(Modified by J. Lundin from Blessing and Chakrabarti 2009). 

Research clarification

Descriptive study 1

Literature analysis

Empirical data analysis

Goals

Understanding

BASIC MEANS STAGES MAIN OUTCOMES
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Research clarification 
The research clarification stage was entered with a pre-conception that indi-
viduals performing tasks on industrial equipment, such as machines, often 
seek information as a method to resolve a problem, but many times neglect 
technical information designed by technical communicators during product 
development. Technical communication journals were searched and paper ci-
tations were followed on users’ information-seeking behaviour. This was, to 
find out to what extent research had investigated information-seeking in rela-
tion to using products such as machine equipment, what has been studied and 
to identify any knowledge gaps. Scholars have reported that users (especially 
users of software) seek information and prefer other sources of information 
than technical information designed by technical communicators. However, 
very limited knowledge was found related to why, when and how individuals 
seek information in relation to performing tasks on products, such as machine 
equipment. A broader search using key words in Web of Science and EBSCO 
was conducted. The library and information science research field has inves-
tigated information-seeking behaviour for over five decades. The selection of 
literature in this field follows the process outlined by Ellis and Haugan (1997). 
The literature search started from Case’s (2007) information behaviour re-
view. Scholars of library and information science have various definitions of 
information-seeking and searching, and have come to the conclusion that in-
dividuals seek information for a number of different reasons, from a number 
of different sources, following a number of different types of behaviour, which 
are dependent on context and situation. Very limited knowledge was found 
about the information-seeking behaviour of individuals in relation to using 
machine equipment (or any other type of equipment or device, such as con-
sumer appliances). 

A laboratory pilot study was motivated in the context of clarifying the re-
search, since an established research frontier could not be found. The aim of 
the laboratory pilot study was to explore patterns of information-seeking be-
haviour such as when and how individuals using industrial software seek in-
formation in (this case limited only to) technical information. The following 
research question was formulated: Do software users display patterns of doc-
umentation behaviour that may warrant further, more formal, investigation? 

Five individuals, all Swedish males ranging in age from 31 to 65, were 
observed in a laboratory when performing a number of pre-defined tasks in 
the context of operating (for them) unknown software, used to control the pro-
duction of liquorice. Each observation session lasted between 40 minutes and 
2 hours. The only information available to the respondents in the laboratory 
was the printed user manual. Prior to being observed, respondents were told 



13 

to imagine themselves being responsible for controlling the production of liq-
uorice in a process industry, where they could act freely to carry out as many 
of the pre-defined tasks as they could. Rather than “thinking aloud”, they were 
asked to verbalise their thoughts on what information they felt they needed as 
soon as they turned their attention to the printed user manual for assistance. 
Only the respondent and the observer were present in the laboratory. Every 
session was recorded (audio and video) and key types of behaviour were noted 
by the observer. The software was set up to automatically log user interactions 
in separate text files for each exercise. The notes from each observation were 
analysed, together with the video recordings and log files. A detailed method-
ology is presented in paper A. 

The new knowledge was used as a base to decide on which specific behav-
iour in the seeking process the research should focus on. The laboratory pilot 
study did not, however, provide enough insight to formulate research ques-
tions, but helped focus further literature studies in the library and information 
science research field concerning the relation between work task and infor-
mation-seeking behaviour. Such research indicates that a problem in a work 
task gives rise to a cognitive information need, which is a trigger to engage in 
information-seeking. Information-seeking is in itself a series of tasks where 
the individual selects a preferred information source. Information needs and 
where users go to obtain information were judged to be relevant aspects of 
users’ information-seeking behaviour. Since the research presented in this the-
sis departs from a human-centred point of view that designing an artefact is a 
purposeful act to satisfy a human need, the needs thus constitute vital 
knowledge. 

Service engineers responsible for maintenance work tasks on machine 
equipment were selected as the population. These types of service engineers 
were assumed to be skilled, where their work tasks required problem solving 
and decision-making. These characteristics were assumed to lead to infor-
mation-seeking. 

The research clarification stage also included the study of literature to find 
previous research related to the main research questions. No research on the 
information needs of the types of service engineers of interest could be found, 
and therefore related research about the information needs and sources of 
other types of engineers was studied, since it allows us to compare the result 
with that of other types of engineers to discuss possible common seeking pat-
terns. 
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The descriptive study 1 
The aim of the descriptive study 1 was to answer the main research questions. 
The descriptive study 1 consists of three parts: 
1. Selecting a method: as a consequence of methodological considerations 

when selecting method, a conceptual framework was developed based on 
literature studies, to guide empirical data collection and analysis. 

2. Collecting and analysing empirical data: empirical data were collected and 
analysed to answer three sub-questions formulated from the viewpoint of 
the conceptual framework.  

3. Analysing and categorising information needs: the results from the empir-
ical data collection were analysed in the light of the Systemic-Structural 
Theory of Activity to frame the information needs service engineers gave 
evidence of.  

Selecting a method 
Literature was studied to find out how information needs and selection of in-
formation sources had been defined, approached and studied. This study re-
vealed that there is no agreed understanding or theory of information needs, 
nor a common classification of how information sources are defined. Re-
searchers in library and information science have used various methods to col-
lect empirical data about information-seeking behaviour. Since information 
need is viewed as a cognitive phenomenon that is unique to each individual, a 
quantitative approach for data collection was excluded, since each individual 
must be approached separately and in depth to get reliable and valid data. 
Therefore, the descriptive study 1 aimed to make a qualitative interpretation 
and describe the information-seeking behaviour of a few respondents, rather 
than quantitative data about many. Interviews and questionnaires are the most 
common data collection method in library and information science when in-
vestigating information-seeking behaviour (Case 2007). However, interviews 
and questionnaires may not provide an accurate view of individuals’ infor-
mation-seeking behaviour, as individuals report what they think happened, not 
what actually happened (Eager & Oppenheim 1996, p.2). This claim is sup-
ported by Bean, Elizalde and Novick (2007, p.7) who in turn claim that users 
of office software in an office environment behave differently from how they 
say they do. This behaviour is also supported by Bedny, Meister and Seglin 
(2000, p.1) who state that individuals may not be consciously aware of many 
tasks and actions they perform. Interviews and questionnaires were therefore 
excluded since they were judged to provide low validity. 
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Furthermore, contextual, situational and individual attributes in a work envi-
ronment affect how work tasks are formed (Byström & Hansen 2005, p.3). 
Therefore, laboratory experiments were excluded since such environments 
may introduce validity problems. This is because such attributes as well as 
several work tasks are to a great extent not possible to simulate in a laboratory. 

The ambition was to analyse and frame the information need individuals 
give evidence of and the types of information sources they select and use in 
work tasks associated with an organisational role, rather than to limit the study 
to the needs that only relate to product (such as machine equipment) interac-
tion, often the case in research on user behaviour. To collect data only when 
an individual is doing something specific, for example with a computer, may 
limit the understanding of information-seeking behaviour. 

From this background, participant observation in the work task context in 
which service engineers perform their work was selected as the method to 
collect empirical data. Few information-seeking studies have used observation 
as a data collection method according to Baker (2006, p.1); to mention some 
of these see for example Line (1971), Wilson and Streatfield (1977), Price 
(1984), Pettigrew (1999) and Eager and Oppenheim (1996). Participant obser-
vation as a data collection method for information-seeking studies provides a 
number of benefits but it has also a number of drawbacks (Eager & Oppen-
heim 1996; Sonnenwald, Wildemuth & Harmon 2001; Baker 2006; William-
son 2006; Bean, Elizalde & Novick 2007). 

An ethnographic approach was selected, since the methodology provides 
tools when stepping out and learning about events in a certain context. The 
main research questions provided a focus and only data needed to be able to 
answer the research questions should be collected so as not to exceed the pro-
ject budget. However, information needs as a cognitive phenomenon are not 
possible to observe (Wilson 1981a; Kloda & Bartlett 2013). A link that con-
nected information needs with events possible to observe were needed. The 
need to define which behaviour to observe became even more important, since 
the pilot observation in the service engineer work task context revealed that 
service engineers are constantly interacting with one another and with arte-
facts in the work environment. To conduct participant observation in such an 
environment, without having a clear view on what behaviour to observe, will 
result in low validity. A conclusion of the literature studies is that previous 
studies in library and information science do not specify in enough detail what 
behaviour possible to observe, is linked to information needs. 

Systemic-Structural Theory of Activity was selected since it explains how 
observable motor behaviour is a consequence of a need, and thus it is possible 
to analyse needs from knowing about behaviour (see the Theories chapter for 
details). Systemic-Structural Theory of Activity is not, however, specific to 
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information-seeking. As such, it does not depict what information-seeking be-
haviour is linked to which types of information needs. A link that connected 
information need with information-seeking behaviour, possible to observe, 
was needed. 

A number of theories and models in the task based information-seeking 
area of library and information science was examined to find the knowledge 
to model an activity system from which the behaviour to be observed could 
be defined. The conceptual framework for tasks in information studies of By-
ström and Hansen (2005) was deemed suitable, since it provides a holistic 
view where information-seeking happens in the context of work tasks. How-
ever, their framework does not define what events to observe when participant 
observation is used; nor is this the purpose of their framework. 

Based on this reasoning, a conceptual framework was developed by syn-
thesising Byström and Hansen (2005) conceptual framework for tasks in in-
formation studies and Systemic-Structural Theory of Activity. The conceptual 
framework as a result of the first part in the descriptive study 1, introduces 
concepts such as “query”, “physical information object” and “information 
source host”. To understand these concepts, consider a work task that include 
an information-seeking task which in turn include an in-formation-search and 
information-use tasks. The goal in an information-search task is, for example, 
to get a relevant instruction from a colleague by asking the colleague a ques-
tion. From the conceptual framework (see the Results and discussion chapter) 
presented in this thesis, the question asked to the colleague is denoted a query, 
the spoken instruction as an answer is denoted a physical information object 
and the colleague an information source host. The conceptual framework is 
normative, but no attempts are made to empirically validate or falsify it in the 
research presented in this thesis. Future research is suggested to verify it. The 
conceptual framework is presented in paper B. 

Collecting and analysing empirical data 
From the framework, three sub-questions are formulated providing units of 
measure for empirical data collection. The first sub-question aims at collecting 
data to make it possible to answer the second main research question. The 
second and third sub-questions aim at collecting data to make it possible to 
answer the first main question. The sub-questions are: 
1. What types of information source host do service engineers use? 
2. What types of queries do service engineers express to these hosts? 
3. What types of physical information objects do service engineers look up? 
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Seven (7) in-house aftermarket service engineers (one (1) female and six (6) 
males) employed in a global Swedish industrial manufacturing company were 
selected to participate in the study. An in-house service engineer can be de-
scribed as a service engineer performing corrective and predictive mainte-
nance work tasks on machine equipment the employer is manufacturing. Fur-
thermore, “in-house” means that the service engineer is working in a work-
shop, operated by the employer, to which the customer’s malfunctioning ma-
chine equipment is sent. An aftermarket service engineer can be described as 
a service engineer working in a professional business-to-business aftermarket 
segment, performing work on machine equipment in need of maintenance af-
ter being sold and installed on customer sites. The observed service engineers 
were all moderately or highly skilled in performing service assignments. As 
they worked for the same company that produced the equipment being ser-
viced, they regularly received in-house training. The ages of the service engi-
neers varied between twenty-three (23) and sixty-three (63) years, averaging 
forty-one (41) years. Six (6) participants had finished upper secondary school 
and one (1) had completed elementary school. They had worked as service 
engineers between four (4) months and fourteen (14) years, averaging six (6) 
years. They were not compensated for their participation.  

The following units of measurement were registered for each observed oc-
currence of an information-search task (given the limitations specified below): 
the expressed query, or looked-up physical information object, and the se-
lected information source host (see the Results and discussion chapter for def-
initions). An information-search task is defined to start whenever a service 
engineer was observed to: 
 express a query to a human information source host, or  
 look up a physical information object embedded in a non-human infor-

mation source host.  
 
An information-search task is defined to end whenever a service engineer dis-
cards a selected information source host and selects another. This is assumed 
to happen if the desired information object could not be retrieved from the first 
selected information source host. 

For all such information-search tasks, only those were registered where the 
service engineer was using a tool when retrieving an embedded physical in-
formation object. The observer judged when a tool was used, and possible to 
observe. Such a tool could, for example, be: 
 the mouth to express a query as a speech act, 
 a database retrieval algorithm to retrieve an object in a digital information 

system, 
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 a table of contents, register, index or map to locate an object’s position in, 
for example, a printed user manual, 

 a workshop tool, such as a measurement device or a torch to make an 
object visible.  

 
Work tasks, in which information-seeking does not happen, were not consid-
ered. The data collection is further limited to not evaluating how relevant the 
retrieved information was to the current work task responsibility, nor if the 
retrieved information was correct or incorrect in respect of what for example 
the manufacturer stated in the technical information designed during product 
development. The following was not registered: 
 information-seeking that happened outside of working hours (during 

lunch or breaks), 
 how the retrieved physical information object was used, 
 whether the service engineer was successful or not in completing a work 

task, after an information-seeking task, 
 how much time a service engineer spent on an information-search task,  
 expressions communicated through body language. 

 
The observation was structured, since a conceptual framework was designed 
to define units of measurement. The observer switched between being a com-
plete observer only to sometimes functioning as an observer-as-participant, in 
accordance with Baker (2006). One researcher conducted the empirical data 
collection. The researcher asked a service engineer for permission to observe 
him or her on a certain day. As agreed, the researcher observed the service 
engineer during the whole working day wherever he or she went, keeping a 
distance of two to three metres. The units of measurement were filled in on a 
new row of the observation sheet whenever a relevant type of information-
search task was observed. No codes were pre-defined. The query expressions 
to humans were registered as they were uttered. Physical information objects 
were registered by writing a label, revealing what the observer thought the 
physical information object signified. Information source hosts were regis-
tered by writing a label the observer defined to signify the host. The registra-
tions were written in Swedish. For each registered information-search task, 
the goal of the work task, as well as what the service engineer did before and 
after the information-search task, was included as ethnographic field notes. 
Observational interviews were conducted in accordance with Katz (2002) 
whenever the observer needed to validate the interpretation of an observed 
information-search task behaviour. Neither the uttered query expressions nor 
the interviews were audio recorded so as not to intimidate and/or irritate the 
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service engineer. Data from the interviews were noted directly on the obser-
vation sheet as ethnographic field notes.  

Directly after the observations ended, the registered information source 
hosts were processed and classified in accordance with how the registered em-
bedded physical information objects were classified. Each registered physical 
information object was analysed and classified as a type of semiotic sign, us-
ing Allwood and Andersson’s (1991) classification, where signs are divided 
into natural phenomena (a cloud is a sign of rain), human artefacts designed 
to be signs (road sign, numbers), and human behaviour (speech, body lan-
guage). The physical information objects that the service engineers retrieved 
from a human were not registered, but all such objects were assumed to be of 
human behaviour type. Information source hosts of the human artefact type 
were further classified as either analogue or digital. This means that the label 
given to each registered information source host during observations, were not 
used to categorise information source hosts, but as data to keep track of how 
many hosts were registered. 

The queries expressed to a human were analysed and categorised according 
to their grammatical construction. A query was given a grammatical construc-
tion type code, using Swedish grammatical rules presented in Andersson 
(1993), as a framework.  

Labels assigned to the looked-up physical information objects during ob-
servation were grouped and each group was given a post-observation code. 
The assigned labels revealed what the observer thought the physical infor-
mation object signified. The identical or similar concrete objects or abstract 
concepts, which the label revealed the physical information object to signify, 
were grouped. In the process, a taxonomy of types of physical information 
objects emerged on the basis of the post-observation codes. The methodology 
to collect and analyse empirical data is presented in paper C. 

 

Analysing and categorising information needs 
To frame the information needs, the collected data about expressed queries 
and looked-up physical information objects, as well as the ethnographic field 
notes, were analysed in the light of the Systemic-Structural Theory of Activity 
and the conceptual framework. This answers the first main research question: 
What are the information needs service engineers give evidence of in a mainte-
nance work task?  

For each registered query expression and looked-up physical information 
object, the work task was modelled as an activity system. The activity system 
comprises the goal and the object of the work task, identified by analysing the 
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ethnographic field notes. Analysing the information need without considering 
the context in which a query was expressed or a physical information object 
was looked up is assumed to impact validity negatively. After all, the intention 
behind an utterance may be different from the literal meaning of it. Further-
more, what phenomenon a service engineer interprets the symbols making up 
a physical information object to signify, may be different from the phenome-
non interpreted by the observer. To increase validity, the information need 
was analysed using knowledge about the work task context in which the query 
was expressed or the physical information object was looked up. Data about 
the work task context were collected via the ethnographic field notes. These 
notes contained data about the work task situation, in which work task the 
information-search task occurred, in terms of what the service engineer did 
before and after expressing or looking up information, as well as what object 
the service engineer interacted with (the goal of the work task). For each ac-
tivity system, the information need was analysed by asking: by expressing the 
query or looking up a physical information object, what information does the 
service engineer give evidence of needing, and about what? The methodology 
to analyse information needs is presented in paper C. 

The researcher keeps the completed observation sheets in a private book 
shelf and the processed data in electronic format, in a private backup hard 
drive.  



21 

Results and discussion 

The results from the laboratory pilot study are initially presented and dis-
cussed. Then the results from the descriptive study 1 are presented, organised 
according to the three parts in the descriptive study 1. After that, the results 
related to the main research questions and the sub-questions are discussed. 
Lastly, this chapter provides a critical reflection on the validity and reliability 
regarding the methods used to collect and analyse empirical data.   

The results from the laboratory pilot study 
The results show that the respondents were able to complete fifty-one (51) 
task exercises altogether. One pattern of behaviour found was that the re-
spondents sought information from the user manual for various reasons. How-
ever, the findings revealed that the respondents were able to complete fourteen 
(14) exercises without using the manual to find information. By way of con-
trast, in twenty (20) exercises the respondents went to the manual directly after 
having read the task exercise without first using the software. This suggests 
that users do read information in the manual, even before attempting to inter-
act with the software. Future research could determine whether these findings 
were a coincidence or a result of the research design, or that they perhaps hold 
in a naturalistic environment as well; and if they do, why and when users turn 
to documentation. 

Some respondents sought information in the manual more than once to 
complete a task exercise (meaning that the respondent tried the software, got 
stuck and sought information to then try again and get stuck again etc) with a 
maximum of nine (9) seeking occurrences. Another pattern is that all the re-
spondents but one went back to a page in the manual that had previously been 
accessed within the course of carrying out the same exercise. If this pattern of 
behaviour is observed in larger populations then the next step would be to 
determine its underlying cause: do they return to a previously read topic be-
cause they find it useful, or because they cannot find in it what they need yet 
are reluctant to look elsewhere? Only when we know this can we know 
whether to try and encourage this pattern or to try and discourage it. 
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The study shows that there exists a strong preference for procedural infor-
mation, even to satisfy non-procedural information needs. About half the 
times that an information need was verbalised before reaching for the manual 
(this was not always the case), this need was of a procedural nature. Almost 
without exception, when respondents turned to the manual for the first time 
when carrying out a particular exercise it was to look for procedural infor-
mation (“I need to know how to…”). In the second instance, when dissatisfied 
with the procedural information or with its application to the task at hand, the 
information need was often expressed in conceptual, strategic or situational 
terms. However, the topic they selected as a candidate for meeting such a non-
procedural information need did not always contain non-procedural infor-
mation. On one-third of the occasions that a non-procedural information need 
was expressed, the respondents tried to meet this need through a topic con-
taining procedural information. There are probably many reasons for this pat-
tern of behaviour. One is that the respondents’ information need changes as 
they come across information that becomes relevant once it is found, some-
times referred to as serendipity. 

The software, task exercise and user manual were designed so that what the 
researchers deemed to be relevant information required to complete all the 
exercises correctly could be found in the user manual, but (especially for the 
later exercises) not necessarily all in one place. Finding and reading a page 
that the researchers defined as containing relevant information for the current 
exercise resulted in successful operation of the software about only half the 
time. At the same time, almost one third of pages viewed were not among the 
ones the researchers had defined as being relevant to the task exercise. This 
is, however, not necessarily a waste of time or effort. Information that is not 
directly relevant to the task exercise currently at hand may be remembered 
and used later, in a different task exercise; or it may help in the construction 
of a mental model of the task environment. However, what information is rel-
evant to a certain information need can be discussed. The results from the la-
boratory pilot study is presented in paper A. 

Service engineers’ information-seeking 
behaviour in a maintenance workshop 
The results of the descriptive study 1 is a conceptual framework, a taxonomy 
of types of information source host that service engineers selected, a taxonomy 
of the types of queries they expressed to these hosts, a taxonomy of the types 
of physical information objects they looked up and used in these hosts, and a 
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taxonomy of types of information needs, the service engineers gave evidence 
of. 

The conceptual framework 
A service engineer’s work task is modelled as an activity system. A work task 
goal is to have an object, for example a machine equipment, in a desired state, 
such as assembled. A number of reasons, such as uncertainty caused by a 
knowledge anomaly according to Belkin, Brooks and Oddy (1982), may hin-
der a task. Seeking and using relevant information is sometimes judged to be 
an appropriate strategy to reduce the anomaly, which in turn reduces the un-
certainty. A service engineer will thus perceive an information need. The ser-
vice engineer becomes motivated to engage in an information-seeking task, as 
represented in Figure 2.  
 
An information-seeking task is modelled as an activity system. In the orienta-
tion phase, the service engineer plans what type of information is needed to 
reach the information-seeking goal and from where it can be obtained. Ac-
cording to Savolainen (2008), individuals are to a varying degree literate about 
the information sources that exist in an everyday life context, called the per-
ceived information environment. This perceived information environment is 
built up from experience of having previously used what in the present study 
are denoted by physical information objects and information source hosts. A 
physical information object can be interpreted as a semiotic sign or a set of 
signs that signifies a phenomenon, for example the spoken words from a col-
league signifying how to perform a task or a text on paper signifying the op-
eration principles for a particular function. When assessing what information 
is needed, the service engineer uses his or her knowledge of physical infor-
mation objects that the service engineer knows to exist since they have been 
previously used. But the service engineer may also judge that a certain physi-
cal information object is likely to exist, even though s/he has never used it. 
The preferred physical information object judged to exist is denoted by the 
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desired information object. The desired information object, which reveals the 
information needed, is a mental image. If the service engineer has previous 
experience of physical information objects, s/he has a more or less clear men-
tal image of what the desired information object in general looks like, and thus 
what to expect, in terms of characteristics (language, style, formatting etc). To 
retrieve a certain physical information object that is judged to correspond to 
the desired information object becomes the goal in an information-search task. 
The formation of an information-search goal is interpreted to correspond to 
Taylor’s (1968) second question formation level (the conscious need). If the 
service engineer judges that the effort to retrieve the physical information ob-
ject is in proportion to the intensity of the information need, s/he becomes 
motivated to perform an information-search task. 

An information-search task is modelled as an activity system. Some phys-
ical information objects are visible from the current body position while others 
are not, in which case the service engineer has to move to another location. 
Certain physical information objects are embedded in an information source 
host, such as a text instruction in a user manual. If so, the service engineer 
must in some cases use a tool to retrieve the information. In the orientation 
phase, s/he plans on how to retrieve a physical information object, which in-
volves locating the host and deciding on an appropriate retrieval method. If a 
tool must be used, the service engineer plans on which tool to use and how, 
such as formulating an appropriate query expression deemed suitable to re-

Work task

Information-seeking task

Information-search task

Information-use task

Information source host

Physical information object

Figure 2: A work task may include an information-seeking task which in turn in-
clude an information-search and information-use tasks. The goal in an information-
search task is to retrieve a physical information object (such as a written instruction) 
from an information source host (such as a database). The retrieved physical infor-
mation object is used in an information-use tasks to for example reduce uncertainty 
in the work task (model based on Byström and Hansen (2005) Conceptual Frame-
work for Tasks in Information Studies, which do not include the concepts infor-
mation-use task, information-source host or physical information object). 
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trieve a physical information object from the host. The service engineer exe-
cutes the plan, which involves expressing the formulated query to the infor-
mation source host, and the physical information object is transformed from 
the initial state (hidden) to a final state (visible). The expression of such a 
query is interpreted as corresponding to Taylor’s (1968) fourth question for-
mation level (the compromised need).  

When a physical information object is retrieved, the service engineer eval-
uates its pertinence in terms of how well it matches the characteristics of the 
desired information object. If it is evaluated to be pertinent, an interpretation 
of the meaning of the signs is performed to judge how relevant it is to the 
information need. If the retrieved physical information object is judged not to 
be pertinent, or not be relevant, the service engineer may self-regulate the in-
formation-search task or end the task. To self-regulate means to decide on 
another task strategy, such as to re-formulate the query to the same or to an-
other information source host. This means that another (or the same) physical 
information object is retrieved. The service engineer may conclude that no 
physical information objects that correspond to the desired information object 
could be found, which means that the information need is not satisfied.  

An information source can be described as a retrieved physical information 
object that the service engineer evaluates to equal the desired information ob-
ject, thus satisfying the information need. 

The retrieved physical information object is used in an information use 
task, where the service engineer forms an information use goal, such as a read-
ing goal in accordance with Gunnarsson (1998). When using the physical in-
formation object, the service engineer may judge that it does not provide the 
information needed, in which case it is no longer assigned the meaning of in-
formation source. The conceptual framework is presented in paper B. 

The result from the observation of service engineers in practice 
The observer spent twelve (12) working days, or eighty-five (85) hours in to-
tal, in the maintenance workshop, spread evenly across twelve (12) weeks dur-
ing autumn 2012. This means that each service engineer was observed for al-
most two (2) work days. Every registered information-search task was per-
formed within a work task and seen as relevant to the work task being per-
formed. One hundred and fifty-three (153) information-search tasks were 
registered. One hundred and forty-six (146) of these were analysed to include 
interpretable data. Seven (7) registrations were discarded due to the observa-
tion notes being unclear. 

The results answering the first sub-question: What types of information 
source host do service engineers use?, show that the service engineers selected 
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and used four (4) types of information source host. Table 1 shows the types of 
information source host and the number of information-search tasks registered  
to each type. For each registered information-search tasks where a query was 
expressed to a human, the information source host was classified as “human 
behaviour”. A binder containing print-outs or a notepad with hand-written 
notes was classified as an information source host of the type “analogue hu-
man artefact”. A mobile phone or a computer database was classified as an 
information source host of the type “digital human artefact”. In cases where a 
machine component, such as a wheel, was classified as the physical infor-
mation object, the machine equipment was classified as an information source 
host of the type “natural phenomenon”. The service engineers did not seem to 
have any problems locating an information source host or finding a physical 
information object within a non-human information source host. Very few 
self-regulations of an information-search task were registered, where the ser-
vice engineers had to consult several information source hosts to retrieve the 
physical information object being evaluated to equal the desired information 
object. 

Table 1: Types of information source hosts  
Information source  
host classification 

Example of  
information source host 

Number of  
registered occurrences 

A) Human behaviour Colleague, customer 82 

B) Human  
artefact 

B1) Analog Binder including printed paper, 
hand written notes in notepad 

31  

B2) Digital Digital database, mobile phone 20  

C) Natural phenomenon Machine equipment 13 

Total 146 

 
The results answering the second sub-question: What types of queries do ser-
vice engineers express to these hosts?, show that they expressed a query to a 
human behaviour type information source host in eighty-two (82) out of one 
hundred and forty-six (146) registrations. In total, thirty-nine (39) of these 
queries began with an interrogative pronoun. An interrogative pronoun is a 
grammatical item that indicates a question, where the pronoun refers to a ref-
erent that is unknown to the inquirer but assumed to be known to the one asked 
(Andersson, 1993). Six (6) interrogative pronoun was found to be used, and 
the thirty-nine (39) registrations were thus categorised according to “What”, 
“How”, “Where”, “Who”, “Why” and “When”, as shown in Table 2. These 
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queries, for example “How do I do task X?”, were categorised as “explora-
tive”, since it was analysed that the service engineers had not formulated an 
answer for which only a confirmation was sought. By contrast, forty-three (43) 
queries were categorised as “confirmative”, since the grammatical construc-
tion of the query was analysed to indicate that the service engineer had essen-
tially already formulated an answer for which a confirmation was sought. 
Forty-eight (38) of the confirmative queries began with an auxiliary verb. Five 
(5) auxiliary verb types was found to be used: “Have/has”, “Do/Does”, 
“Shall”, “Can” and “Is”, as in “Shall we go here?”. Such queries were analysed 
to constitute alternative questions, as described by Andersson (1993). 

Table 2: Types of queries expressed to an  
information source host of type “human behaviour” 

Type of query expression Number of registered occurrences 
Explorative - What 15  
Explorative - How 9  
Explorative - Where 8  
Explorative - Who 4 
Explorative - Why 2  
Explorative - When  1  
Confirmative  43  
Total 82  

 
The results answering the third sub-question: What types of physical infor-
mation objects do service engineers look up?, show that the service engineers 
looked up twenty-three (23) types of physical information objects spread 
across sixty-four (64) registered information-search tasks. Table 3 shows the 
total number of registered information-search tasks for each type of physical 
information object, as well as how they are spread across a type of information 
source host B1, B2 and C (see Table 1).  

The taxonomy of types of information source hosts that service engineers 
selected, the taxonomy of the types of queries they expressed to these hosts 
and the taxonomy of the types of physical information objects they looked up 
and used in these hosts are also presented in paper C. 
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Table 3: Types of physical information objects looked up from information source 
host of type “Human artefact” (B1 – analogue and B2 – digital) and “Natural phe-
nomenon” (C) 

Type of physical  
information object 

Number of  
registered  
occurrences  

Type B1 Type B2 Type C 

Part number of machine 
equipment 

18 8 10 - 

Electrical resistance of 
machine equipment 

9 - - 9 

Serial number of ma-
chine equipment 

5 4 1 - 

Design of  
machine equipment 

4 3 1 - 

Price of equipment 3 1 2 - 
Registered own work 
task 

3 3 - - 

Performance curve of 
machine equipment 

2 1 1 - 

Address to customer or 
workshop 

2 2 - - 

Diameter of machine 
equipment 

2 1 - 1 

Organisational number  2 2 - - 
Oil level of machine 
equipment 

2 - - 2 

Phone number to col-
league, customer etc 

1 - 1 - 

Function of wheel on 
machine equipment 

1 - - 1 

Customer purchase order 1 - 1 - 
Terminal connection on 
machine equipment 

1 - 1 - 

Volume of  
machine equipment  

1 - 1 - 

Customer number 1 1 - - 
Rental status  
of machine equipment 

1 1 - - 

Order number 1 1 - - 
Performed work task 1 1 - - 
Received shipments  
to organisation 

1 1 - - 

Required oil level for 
machine equipment 

1 1 - - 

Purpose and application 
of machine equipment 

1 - 1 - 

Total 64  31  20  13  
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The result from the analyse of information needs 
The analysis aimed at answering the first main research question: What are 
the information needs service engineers give evidence of in a maintenance 
work task? 

The analysis of one hundred and forty-six (146) information-search tasks 
reveal that the observed service engineers gave evidence of fifty (50) types of 
information needs. The five most frequent needs were to get the identity of, 
for example, a spare part (thirty (30) information-search tasks), to know 
whether a work task was to be done or not (thirteen (13) information-search 
tasks), to know the electrical resistance of a machine equipment (nine (9) in-
formation-search tasks), the physical characteristics of a machine equipment 
(six (6) information-search tasks), and the meaning of a human-defined iden-
tity or condition (five (5) information-search tasks). As a contrast, a study by 
Heisig et al. (2010) showed that managers, software engineers, production en-
gineers, service engineers and design engineers needed knowledge and infor-
mation falling into sixty-nine (69) different categories. However, one must be 
careful when comparing results, as the concept information need is not defined 
in the same way. The taxonomy of information needs is presented in paper C. 

Discussion 
The results showing that the service engineers selected a colleague in over half 
of the times information were sought in a work task, confirms the results of 
previous studies on engineers’ communication patterns. Such studies showed 
that engineers tended to rely on company internal information, such as col-
leagues or their own created information before consulting sources external to 
the company (Allard, Levine & Tenopir 2009). A service engineer expressed 
a query, a question, to a colleague and the colleague responded. From the con-
ceptual framework presented in this thesis, the answer is denoted a physical 
information object and the colleague an information source host, since an in-
dividual is capable of producing, or host, a number of physical information 
objects. How many physical information objects a human can host, depends 
on the individuals memory, knowledge and experience. 

The results showing that an information source host of type “analogue hu-
man artefact”, such as a binder including a printed list of article numbers, were 
selected more often than hosts of type “digital human artefact” could be ex-
plained by a number of contextual factors, such as limited access to computers 
or low computer literacy. However, the objective of this study was not to ex-
plain the infrequent use of digital information source hosts. It is difficult to 
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compare the results regarding the first sub- question with other studies of en-
gineers’ search behaviour, since there is no generally agreed classification of 
the concept information source (Savlolainen & Kari 2004, p.8). To what ex-
tent the concept information source equal the concept of information source 
host introduced in the research presented in this thesis is difficult to tell since 
scholars are understood in general not to define the term they use on a level 
that makes it possible to compare.  

The results indicate that manuals are not preferred. The machine equipment 
being serviced had installation, operation and maintenance manuals, targeting 
the service engineer. Such manuals where available in a bookshelf in the 
workshop room, and in PDF format from a database, but no use of such man-
uals was observed. A “manual” is in the research presented in this thesis de-
fined as an information source host, containing a number of physical infor-
mation objects such as instructions on how to install, operate and maintain the 
machine equipment, designed during product development by a technical 
communicator. The paper manuals in the bookshelf had obviously been used 
previously, however, as they were grimy. The lack of preference for manuals 
have been reported in other studies (Carroll 1990, p.5; Ceaparu et al. 2004, 
p.9; Martin et al. 2005; Mendoza & Novick 2005; Novick & Ward 2006a; 
Novick & Ward 2006b, p.6; Bean, Elizalde & Novick 2007; Aparicio, Costa 
& Pierce 2009; Welty 2011). Nevertheless, the validity of the methods used 
to measure to what extent users consult the documentation that is delivered 
with the product, have been discussed (Bean, Elizalde & Novick 2007; 
vanLoggem 2014). From a technical communication perspective, it is of in-
terest to discuss why manuals are not used, and individuals’ information 
source selection behaviour provides some explanations. Manuals may not be 
preferred, for example, because they are judged not to contain the sought-after 
information, or to be less accessible than other information source hosts. To 
what extent the manuals would contain the information searched for was not 
part of the current study, however.  

One finding was that a rotating wheel, being a component on a machine 
equipment, can be described as a physical information object. In the study, a 
service engineer used a torch towards the machine equipment to highlight the 
wheel when verifying whether the wheel was rotating or not. If a tool must be 
used to make a machine component visible, a machine equipment can be de-
scribed as an information source host. It is reasonable to believe that machine 
components are not designed to primarily be a physical information object. 
Current literature on engineers’ information-seeking behaviour has not em-
phasised the possibility that other artefacts than those designed with an ex-
press purpose to be a physical information object can be viewed as a physical 
information object. This may be explained by the fact that the dominant data 
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collection methods in studies investigating engineers’ seeking behaviour are 
interviews, questionnaires and diaries. In such an approach, engineers may not 
recognise that, for instance, measuring electrical resistance can be considered 
information-seeking. This study was limited to registering information-search 
tasks where a certain type of tool was used to retrieve a physical information 
object. It is not farfetched to assume that any type of physical artefact can be 
considered a physical information object and information source host.  

In the study, over half of the queries that service engineers express were 
formulated as a type of confirmative question, such as service engineer D ask-
ing: “Is a cable to be included in the delivery as well?”. This can be interpreted 
to mean that the information need was to confirm a pre-existing guess or be-
lief, meaning that the service engineer imagines what would answer the infor-
mation need and seeks a confirmation. Confirmative questions were observed 
only when the information source host were of type “human behaviour”. It 
can be discussed to what extent information-seeking may be confirmative also 
when physical information objects are looked up without expressing a query.  

Almost half of the queries were classified as explorative questions, such as 
service engineer E asking “Where is tool C located?”. This indicate that the 
service engineer had not pre-supposed an explanation, as in connection with a 
confirmative question. However, explorative questions reveal what the person 
asking already knows. For instance, service engineer A asked “How do I dis-
assemble the stator from the chassis?”, which indicates that A knew that there 
was a stator and that it must be disassembled from the chassis, but the way in 
which the query was formulated indicates that A had not come up with a pos-
sible explanation for which only a confirmation was sought. 

Twenty-three (23) types of physical information objects were looked up, 
spread across sixty-four (64) registered information-search tasks. This result 
can be contrasted to that by Wild et al. (2010). They found that design engi-
neers used and accessed one hundred and seventy-two (172) types of docu-
ments, though “documents” only partly overlaps with physical information 
objects. Nevertheless, the results presented in this thesis show that engineers 
look up many different types of physical information objects. Eight out of the 
twenty-three (23) types of physical information object, constituted a human-
defined identity, such as a part number or a serial number. This is interpreted 
to mean that human-defined identities are key when maintaining machine 
equipment. The frequent search for or check of identities could be due to that 
two of the observed service engineers were responsible for ordering spare 
parts, which involves the use of a spare part database. 

The information need to know how to do a task occurred in eight (8) out of 
the one hundred and forty-six (146) registered information-search tasks. This 
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result must be discussed since according to research in user behaviour, tech-
nical communicators are advised to be task oriented, meaning that they should 
provide instructions to support users’ real tasks (Carroll 1990; Carroll et al. 
1998). The results presented in this thesis indicate that the service engineers 
often needed details, such as in which electrical terminal to connect a socket, 
which is a decision they must make in a work task. Alternatively, service en-
gineers may indeed need instructions to a greater extent than could be shown 
here, but do not dare to seek them if that risks exposing a lack of competence.  
It is reasonable to believe that the background of the respondents and their 
work task context are factors that influence the low number of information 
need, revealing a quest for instructions. The fact that the observed respondents 
had in average six (6) years of experience as service engineers and that the 
machine equipment they serviced had a standardised construction, could indi-
cate that they over time had gained a certainty about the overall steps to follow 
to carry out a work task. Such certainty could be due to that the machine equip-
ment was designed to have the same basic component structure, meaning that 
once a service engineer had learnt how to service one machine equipment, 
they could figure the next one out, even if it was slightly different in terms of 
its configuration. Furthermore, the service engineers performed maintenance 
task on the machine equipment their employer manufactured which to some 
extent limit the scope of products they must master. It could be discussed 
whether other types of service engineers in other work task contexts to a 
greater extent give evidence of needing instructions. For example, service en-
gineers maintaining machine equipment from several manufacturers, which 
may mean that they at times must perform service on a machine they have 
never seen before. The low number of information needs revealing a need for 
instructions must be discussed from the results of the laboratory pilot study 
which revealed that respondents had a strong preference for procedural infor-
mation. One reason to this difference is interpreted to be due to that the soft-
ware in the pilot study was unknown for the respondents, whereas the machine 
equipment was known to the service engineers. 

The result showing that the same type of physical information object can 
be used to satisfy different information needs leads to a discussion on what 
the intention of an information designer should be. As an example, two phys-
ical information objects, both consisting of an image showing an exploded 
view of the machine equipment in the same way, classified as “design of ma-
chine equipment”, were registered in two different search tasks. The infor-
mation need in the first task was analysed as wanting to know where to mount 
a spare part on a machine equipment, and in the second task as knowing if a 
machine had a certain spare part or not. An information designer designs in-
formation while having an intention and a target group in mind. Even if the 
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intention is to design a physical information object whose purpose is to satisfy 
a certain information need, the object may be used to satisfy an entirely dif-
ferent information need, since the individual is in charge and decides what 
information need a physical information object is satisfying. A procedural in-
struction, designed with the intention to instruct an individual on how to per-
form a work task, can be used to satisfy an information need such as to get an 
article number, if the article number is mentioned in a certain step in the in-
struction. This conclusion confirms the result of the laboratory pilot study, 
which showed that one-third of the occasions where a non-procedural infor-
mation need were expressed, the respondents tried to meet this need through 
a topic containing procedural information.  

Critical reflection on validity and reliability 
Observation of service engineers in their work task environment is assumed 
to yield high validity whereas in contrast, laboratory experiments focusing on 
a single human-computer interaction event, interviews or questionnaires are 
assumed to not yield as high validity. The drawback of participant observa-
tion, that it is costly and takes time, reported in other studies (Eager & Oppen-
heim 1996; Sonnenwald, Wildemuth & Harmon 2001; Baker 2006; William-
son 2006; Bean, Elizalde & Novick 2007), is acknowledged in the research 
presented in this thesis.  

It became a methodological challenge to investigate information needs, 
from both validity and reliability point of view, since information needs can-
not be observed. As Wilson (1981a) notes, the perception of an individual’s 
information need is not possible to observe directly and objectively via partic-
ipant observation, since it is a cognitive phenomenon. A number of measures 
were taken when regarding the data collection procedure to not influence re-
liability or validity negatively. For example, only certain activity system ac-
tions, defined from the conceptual framework, were observed.  

Participant observation as data collection method would yield low reliabil-
ity if the observer did not know what behaviour to observe. The conceptual 
framework proved to be useful in the specific context in which data was col-
lected to define information needs and to guide empirical data collection, in 
terms of defining units of measurement. It is also hoped to be a fruitful way to 
clarify, for the scientific community, what was observed. It is the interpreta-
tions that the observed service engineers did behave as the conceptual frame-
work had predicted. From the viewpoint of Systemic-Structural Theory of Ac-
tivity, the assumption was that cognitive phenomenon could be analysed from 
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observed behaviour. Whether the framework is suitable for other contexts, re-
mains to be verified. However, as the conceptual framework is normative, and 
as the framework is not empirically validated or falsified, it might have biased 
the observer to see something that did not exist or miss something. In the same 
way, the framework may have biased the analysis of empirical data, as well as 
the analysis of information needs. Not only due to that the conceptual frame-
work is normative, but sine the development of it emerged and evolved during 
a long time, also after the observations were carried out. Along the same lines, 
the observers own knowledge construction, may have influenced and biased 
the observations and the interpretation and analysis of the collected data. How-
ever, the researcher was aware of this fact and throughout the analysis con-
stantly kept an awareness about whether any interpretation could bias the anal-
ysis or not. 

It requires practical knowledge to observe and such a skill is gained from 
practice. As observations were carried out, the observer got more and more 
skilled, which may mean that certain behaviour were missed in the beginning. 
Furthermore, the fact that the observer was present may have affected the be-
haviour of the service engineers, impacting on validity. The observer is repre-
senting the academic community which were known to the service engineers. 
They also knew the purpose of the study, which was communicated to them 
from an ethical perspective. As such, the service engineers may have felt to 
be selected which could mean that they did not quite behave as normal. 

All communication between service engineers was not considered query 
expression in information-search tasks. An approach to know as an observer 
when a human spoken act was considered a query expression and when not, 
was needed, since if not clear, expressions may be registered that are not in-
formation-seeking, impacting validity. Observing service engineers in their 
work task context provided the background to analyse which spoken utter-
ances to considered a query. Also, being sensitive to tone of voice, was an 
approach to determine whether a spoken utterance was a query. Background 
noise or likewise situational obstacles made it at times difficult to fully hear a 
query expression. If the observer could not hear the query or became uncertain 
whether a spoken utterance could be considered a query expression or not, a 
measure to increase validity was to conduct an embedded short semi-struc-
tured interview to clarify instead of guessing. If an interview was not possible, 
due to for example that a service engineer was annoyed for some reason, no 
registration was made. 

The observer did not audio record each query expression nor was each in-
terview recorded to not intimidate and/or irritate the service engineer. Another 
reason was that the time required to manage recording equipment was judged 
to impact the focus and time available to observe. Data from interviews was 
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noted directly on the observation sheet as ethnographical notes. This meant 
that uttered words may have been missed when writing down a query expres-
sion on the observation sheet which may have introduced measuring error that 
affects reliability. The researcher was aware of this fact, and worked proac-
tively to reduce translation errors.  

The service engineers looked at many objects in a work task, which meant 
that it was sometimes challenging to know when an object was considered a 
physical information object of interest and when not. The study was limited 
to only study information-seeking when certain type of activity system tools 
were used to retrieve the physical information object. The usage of such tool 
was possible to observe and distinguish from other activities. Thus, not all 
physical information objects looked at in all information-seeking tasks, were 
considered (such as looking at the clock on a wall) thereby reducing any meas-
uring error. However, the limitation may impact validity since not all infor-
mation-search tasks were registered.  

When a paper based information source host was selected, such as a printed 
booklet, the service engineer may have looked at many different physical in-
formation objects, jumping back and forth. When it was unclear which physi-
cal information object the service engineer judged to correspond to the desired 
or whether any object at all was judge to correspond to the desired, a semi 
structured interview was held after the information-seeking, to clarify which 
it was. 

The method to analyse information needs, was assumed to yield low valid-
ity if the meaning of a query expression was analysed without considering the 
context in which the statement was made. The pragmatic field within semiot-
ics has shown that it is widely accepted that there is often a gap between the 
literal meaning of an utterance and the message intended to be conveyed by 
the utterance. This is known as the linguistic underdeterminacy thesis (Huang 
2015). To disambiguating a speech act, contextual and real-world knowledge 
is needed to be able to understand what the respondent is trying to say. In other 
word, to just linguistically encode the semantic meaning of a sentence in a 
contextual vacuum is not revealing the information need as it radically under-
determines the proposition the respondent express when he or she express the 
query. At times, a query expression included a few unrelated words that would 
make no sense if read out of context. To achieve high reliability, query ex-
pressions were collected through participant observations, which meant that 
the observer knew about the context in which a query expression happened. 

In similar way, the phenomenon the service engineer interpreted the sym-
bols making up a physical information object to signify, may differ from the 
phenomenon the observer thought it to signify. Thus validity of using the reg-
istered physical information objects to analyse information needs, may have 
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been impacted since the observer may have registered a label of what the ob-
ject was interpreted to signify, that the service engineer did not interpret it to 
signify. 

A methodological reflection is that validity could have been increased by 
interviewing the service engineer during the observation or afterwards, with 
regard to their information need. Also, the physical information object, such 
as the answer when the information source host was a human, could have been 
registered, as well as the query expressed to a non-human information source 
host with a query interface. However, these aspects were left out since the 
observation process would have become too complicated and demanding in 
terms of time and effort, and since it would have impacted negatively on the 
time and focus available for observing the key aspects of the engineers’ be-
haviour.  
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Conclusion 

The aim of the research presented in this thesis is to gain deeper knowledge 
about relevant aspects of service engineers’ information-seeking behaviour; 
and to discuss the consequences such behaviour may have on technical com-
municators’ design practice, when designing technical information during 
product development. The objective was to frame the information needs ser-
vice engineers’ gave evidence of in a work task of and map where they went 
to satisfy these needs. The conclusions are as follows: 

 
 The observed service engineers were active, goal oriented and searched 

for information to satisfy an information need. To satisfy an information 
need, the service engineers’ used a tool to retrieve an object denoted a 
physical information object, embedded in another object, denoted an in-
formation source host. 

 They gave evidence of many different types of information needs, often 
needing various types of identities of a machine equipment. To a great 
extent, the service engineers did not need work task instructions. 

 Several service engineers gave evidence of the same type of information 
need, but many information needs were unique to each service engineer. 
Furthermore, many information needs were contextual, meaning that the 
need was specific to a particular situation in the work shop. 

 An information need was either expressed in confirmative terms, meaning 
to get a confirmation on a belief, or in explorative terms, meaning that the 
service engineer had not formulated an answer for which only a confirma-
tion was sought. 

 Service engineers used different strategies, such as asking a colleague and 
looking up a physical information object, to satisfy the same type of in-
formation need (when the same type of information was needed across 
different information-search tasks). 

 Service engineers selected and used various types of information source 
host to satisfy information needs, mostly a human such as a colleague, but 
not manuals designed by technical communicators during product devel-
opment. 
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 Service engineers looked up many types of physical information objects, 
signifying for example how parts of a machine equipment were fitted to-
gether. 

 The same type of physical information object was used to satisfy different 
types of information needs. 

 Service engineers selected objects which are not primarily designed to be 
information source host, such as a machine equipment, to satisfy an infor-
mation need, such as wanting to know the electrical resistance of a ma-
chine stator. 

 
The academic achievements of the research presented in this thesis are deeper 
knowledge about relevant aspects of service engineers’ information-seeking 
behaviour, regarding the types of information need they gave evidence of and 
what information source host they selected and used for a particular infor-
mation need. The results are valid for the time period when the service engi-
neers where observed and for the work tasks, workshop environment and com-
pany culture in which the observations were made. Due to these limitations, 
one must be careful to generalise the conclusions to other service engineers or 
even other types of engineers. 

This research puts a focus on the intersection between maintenance work 
task contexts, where machine equipment are maintained, and information-
seeking tasks where an information source host is selected and used. The re-
search has provided insights on how models and theories from information 
science as well as from human factors and ergonomics, can be used to study 
information-seeking behaviour. As such, the findings present some new per-
spectives on user behaviour which hopefully will lead to fruitful discussions 
and further research studies. The research presented in this thesis contributes 
to human behaviour in design relevant in the technical communication re-
search field, which is viewed as a sub-field of the information design research 
field. The findings also contribute to the library and information science re-
search field and the study of engineer's information-seeking behaviour. 

The academic benefits from an information design point of view are an 
increased awareness on the importance of technical communication, both in 
the research subject Innovation and Design, but also in basic student educa-
tions in text design in Mälardalen University. When communicated to stu-
dents, they will hopefully reflect on how information-seeking behaviour af-
fects the design choices they are bound to make. 

From an industrial point of view, the findings will be communicated to a 
broader audience of technical communicators designing technical information 
during product development. It is hoped that the findings will fuel a discussion 
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on how technical information works in practice and especially whether it is 
possible to design usable technical information and if so, how. 
 

The consequences on technical  
communicators’ design practice 
Technical communicators, designing technical information during product de-
velopment, make many design decisions, such as what type of information to 
write, how to write and visualise it, how to organise and structure information 
and on what media to deliver information on. Technical communicators use 
their skill, knowledge and experience to make these decisions. On point of 
discussion is why technical communicators need knowledge about infor-
mation-seeking behaviour, thus why the research presented in this thesis is 
needed.  

The research presented in this thesis complements the user behaviour re-
search, since it shows that users seek information in a work task. Thus, the 
research presented in this thesis is motivated from the assumption that it will 
influence the design thinking of technical communicators in similar ways as 
research in user behaviour has, bearing in mind that it is limited to service 
engineers’ information needs, and the types of information source host they 
select and use. It is relevant to discuss the consequences the information-seek-
ing behaviour depicted in the research presented in this thesis, may have on 
the design of technical information. 

First of all, it is relevant to say that the design practice can take different 
routes depending on how the concept information need is approached. If in-
formation need is approached form an epistemological point of view, different 
theories that from a normative view offers answer about what information is 
relevant and needed. From this view, a technical communicator is the one 
gathering all the knowledge that a user is required to know, to use a machine 
equipment in an efficient and safe way. The user should by its own will, read 
the manual before using the equipment, if he or she perceives to do not have 
the level of knowledge stated in the manual.  

If information needs is approached as an individual cognitive need, as the 
concept information need is approach in the research presented in this thesis, 
the design practice may take another route. The intention of technical commu-
nicators could be to satisfy users’ information needs, meaning that they design 
from a human centred design perspective. In such a case, the designer must 
understand user’s information need. Nevertheless, such a human centred ap-
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proach contrast the epistemological approach, since a user may need infor-
mation, that could be judge not relevant from an epistemological point of 
view.  

However, the human centred approach entails a number of challenges if 
technical information for a product such as a machine equipment targeting 
many markets worldwide, must be available at the time the product is 
launched on those markets. In this case, technical communicators are design-
ing during product development. One challenge resolves around the difficulty 
to understand users’ information needs. The information needs, and in partic-
ular contextualised information needs, users’ will experience when a product 
is used are difficult to anticipate during product development. Users' infor-
mation needs can be studied by conducting interviews and laboratory tests 
during product development. Many information needs can be understood this 
way, such as information needs that are not contextual, meaning that the an-
swer do not depend on the context (for example when a service engineer is 
asking “What is the manufacturer article number for this machine?”). How-
ever, the research presented in this thesis indicate that many information needs 
are contextualised, meaning that the user information need is specific to the 
work task situation and environment, as for example service engineer C asked: 
“Where is tool X located?”. Thus, certain information needs may only be ex-
perienced when a problem is encountered during interaction with a product in 
a specific context.  

Another challenge resolves around the difficulty to anticipate information 
needs related to a work role or work responsibility. A technical communicator 
designing technical information during product development, should at least 
be responsible for satisfying the information needs that are related to the use 
and maintenance of the machine equipment. However, a user such as a service 
engineer may experience an information need that is not related to the use or 
maintenance of the machine equipment, but to the work role and work respon-
sibility in an organisation. Information needs that depends on a work role or 
responsibility seem challenging to anticipate since work roles and responsi-
bilities differs between organisations. 

Tertiary, the technical communicator is faced with a challenge to know how 
many types of information needs users will experience. Is there for example a 
type of information need that all users in a target group will experience? The 
research presented in this thesis has shown that the observed service engineers 
gave evidence of fifty (50) different information needs. Furthermore, it has 
shown that several service engineers gave evidence of the same type of infor-
mation need, but the research also indicated that several information needs 
were unique to each service engineer. This implies that a technical communi-
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cator would have to analyse each and every user in the target group. Further-
more, are the information needs a user experience at a certain time in a certain 
context, different from the information needs the same user experience over 
time and across contexts? These questions lead to the challenge of knowing 
how many contexts to investigate to get a representative taxonomy of infor-
mation needs (before saturation occurs). Do technical communicators always 
need to step out and investigate a number of users in a number of contexts 
before designing information and if so, how many? Then it can be discussed 
to what extent the information needs that are described in a specific time in a 
specific context can be generalised to the same user in future situations in the 
same context. To what extent are the information needs common across users 
and contexts, which would make it possible to establish design guidelines? Or 
are information needs unique to individuals and contexts so that it is impossi-
ble to anticipate the information needs of users? Because that is what technical 
communicators, designing technical information during product development 
must do; predict what information users in the target group need. 

Furthermore, once information needs are predicted, the physical infor-
mation objects that are assumed to satisfy the need can be designed. This leads 
to another challenge. What the information designer finds to be a relevant 
physical information object, may be judged not relevant by the user. A user 
may use a physical information object, the designer intended to satisfy a spe-
cific need, to satisfy another need, as this research has indicated. 

Another design challenge comes from the claim that users select the pre-
ferred information source host, based on a number of source preference crite-
ria according to Savolainen (2010). The user is in power and decides them-
selves what information is needed to a given problem and where to go to find 
it. So, even though technical information, designed during product develop-
ment, would contain information to satisfy the underlying information needs, 
users may not use it. A manual, containing the needed information may be 
neglected in favour of other information source hosts, such as a colleague. 
Technical information must therefore be designed so that it becomes attrac-
tive, selected and preferred. It is not a sustainable solution to force users to 
use an information source host they did not themselves select.  
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Continuation 

From the viewpoint that the intention of technical communicators is to satisfy 
users’ cognitive information needs, more studies are needed from a number of 
perspectives to understand how the intention can be approached. 

Future research should describe the types of information needs various 
types of users give evidence of. Such studies will contribute to an increased 
understanding of whether there are needs that are common across types of 
users using for example the same type of machine equipment. 

More studies are needed to investigate if the same type of information 
needs occur across context or if a certain type of information need only occurs 
in a specific context. If the conclusion from future studies should be that in-
formation needs are highly individual and contextualised, we need to discuss 
the design intentions of technical communicators. Should we abandon the 
ideal of designing technical information during product development?  

Future research should investigate how many information source hosts and 
how many physical information objects service engineers seek and use to sat-
isfy an information need. Such future studies should take task complexity into 
account, since Byström (2002) has found that the more complex a task is per-
ceived to be, the more information sources and information types are used. 

It is also of interest to study how often service engineers give evidence of 
needing and seeking information. The results presented in this thesis revealed 
that the service engineer’s sought information on average every half hour. 
However, the data collection procedure was limited to observe and register 
information-search tasks where the service engineer used a tool to retrieve 
information. Since Systemic-Structural Theory of Activity describes that a 
task can be executed without the use of a tool, it is not farfetched to believe 
that service engineers’ need and seek information more often than on average 
half an hour. For example, glancing at a clock on the wall to determine the 
current time, can be considered information-seeking which does not require 
the use of a tool.  

Future research should clarify how information-seeking relates to situation 
awareness. Situation awareness is defined as the perception of the elements in 
the environment within a volume of time and space, the comprehension of 
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their meaning and the projection of their status in the near future (Onal & 
Endsley 2012, p.1). However, it can be discussed whether all cognitive pro-
cesses of perceiving and becoming aware of the situation should or should not 
be defined as an information-seeking activity. Bedny and Meister (1999, p.3) 
equals situation awareness to the orientation phase in a systemic-structural ac-
tivity system. If their definition of situation awareness is used and if the defi-
nition of information-seeking activity outlined in the conceptual framework in 
this thesis is followed, situation awareness cannot be defined as information-
seeking. This, since an information-seeking task involves the execution and 
evaluation phase.  

Future research is needed to investigate when information is sought in re-
lation to the orientation, execution and evaluation work task phases. The re-
sults presented in this thesis indicate that information is sought either before 
executing the work task or sought during the work task execution stage. An 
example is service engineer A, who first looked up delivery confirmations at-
tached to delivered spare parts. Such confirmations were needed in a later 
work task when he checked that received spare parts had been registered as 
“received” in a spare part ordering system. This, planned behaviour can be 
contrasted to a situation where a service engineer continues to the work task 
execution phase without seeking information, but becomes aware in the mid-
dle of executing the work task that the strategy leads to an undesired result 
and then decides to seek information.  

Future research is needed to investigate the relation between information-
search tasks and information use tasks. The observations indicate that a found 
physical information object was used differently. The research presented in 
this thesis indicate that service engineers’ did not want to learn or memorise 
the information in some information-search tasks. For example, service engi-
neer A, who found a phone number which was noted on a piece of paper, 
referred to when calling somebody. Another example is service engineer A, 
creating a quotation to a customer. The quotation is analysed as the object in 
the work task, and a lot of information was needed in the quotation, such as 
the organisational number of the company. An organisational number is not 
something a service engineer must know on a general basis to create a quota-
tion, since organisation numbers may not be required in every quotation. How-
ever, service engineer A did not know the organisational number and had to 
seek it, in a sense to give it to somebody else (the reader of the quotation). In 
another information-search tasks, service engineer E carefully examined a sin-
gle paper print out showing an exploded view on how spare parts fitted on a 
machine equipment, in a sense to learn and memorise the information to un-
derstand how to act.  
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Future research is needed to explain why service engineers need and seek in-
formation. Individuals are assumed to seek information for certain reasons, 
such as when they perceive an anomalous state of knowledge (Belkin, Brooks 
& Oddy 1982). According to task based information-seeking research in li-
brary and information science, relevant information reduces uncertainty and 
supports individuals in making confident and sense making decisions to com-
plete the work task (see for example Vakkari 1999; Wilson et al. 2002). How-
ever, such explanations are very rational. 

Is for example some of the following a reason to why service engineers 
need information and why they engage in information-seeking? Do service 
engineers: 
 want to maintain a social status in a group or keep the work group intact 

(strengthen the ”we” feeling) – the socio-cultural perspective. 
 want to kill time or simple because of boredom – the situational perspec-

tive. 
 feel that the organisation and the work role force them to seek (it is ex-

pected) even though they don't need to – the socio-psychological perspec-
tive.  

 feel an urge to seek since the consequence of acting in a wrong manner 
leads to high costs or even injuries, even though they are absolutely sure 
about what they believe in. If something goes wrong they must be able to 
prove that they did seek information from multiple information source 
host to show that they did what was expected. 

 not seek even though they need information, due to that work role, work 
group or organisation expects them to not search for information or be-
cause they do not want to expose themselves being less skilled. 

 
Future research is needed to explain why individuals select and prefer a certain 
information source host and to explore the design characteristics that make it 
preferred. To make technical information a preferred information source host, 
innovative information designs should be evaluated. Such prescriptive re-
search must try to think fresh and look into how social media collaboration, e-
commerce faceted navigation and search principles, augmented reality, virtual 
assistance agents could be utilised. New knowledge in this area will contribute 
to inform technical communicators about how to design technical information, 
such as maintenance manuals. Information source selection behaviour studied 
in information science may provide answers. But it can be discussed whether 
other mechanisms influence the information source selection behaviour. Are 
service engineers using colleagues as much as they do because:  
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 from a habit point of view, they are so used to ask a colleague that they 
do it even for information that could be found in technical information? 
Naturalistic decision models could explain this phenomenon. 

 they want to keep the socio-cultural group intact?  
 they are often “exposed” to colleagues which means that they experience 

a familiarity? The altitude of mere exposure theory could provide expla-
nations about familiarity. 
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