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Abstract

Purpose — The purpose of this paper is to report a study of how the test instrument of a simulated
work task situation is used in empirical evaluations of interactive information retrieval (IIR) and
reported in the research literature. In particular, the author is interested to learn whether the
requirements of how to employ simulated work task situations are followed, and whether these
requirements call for further highlighting and refinement.

Design/methodology/approach — In order to study how simulated work task situations are used,
the research literature in question is identified. This is done partly via citation analysis by use of Web
of Science®, and partly by systematic search of online repositories. On this basis, 67 individual
publications were identified and they constitute the sample of analysis.

Findings — The analysis reveals a need for clarifications of how to use simulated work task situations
in [IR evaluations. In particular, with respect to the design and creation of realistic simulated work task
situations. There is a lack of tailoring of the simulated work task situations to the test participants.
Likewise, the requirement to include the test participants’ personal information needs is neglected.
Further, there is a need to add and emphasise a requirement to depict the used simulated work task
situations when reporting the IIR studies.

Research limitations/implications — Insight about the use of simulated work task situations
has implications for test design of IIR studies and hence the knowledge base generated on the basis of
such studies.

Originality/value — Simulated work task situations are widely used in IIR studies, and the present
study is the first comprehensive study of the intended and unintended use of this test instrument since
its introduction in the late 1990’s. The paper addresses the need to carefully design and tailor simulated
work task situations to suit the test participants in order to obtain the intended authentic and realistic
IR under study.

Keywords Interactive information retrieval study, IIR study, Test design,

Simulated work task situations, Meta-evaluation

Paper type Research paper

1. Introduction

This paper examines how the test instrument of a simulated work task situation is used
in the research literature. The major challenge of its use lies in the design of authentic
and applicable simulated work task situations, which are relevant and realistic to the
test participants who are to apply the situations for reliable interactive information
retrieval (IIR). In that light, it is interesting to examine how the test instrument is used
in previous IIR evaluation studies, and what we can learn from those evaluations and
that use. Hence, the paper reports a meta-evaluation of the use of simulated work task
situations. The present paper follows up on a paper by Borlund and Schneider (2010),
in which preliminary results were presented.
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This type of meta-evaluation and further development of approaches for IIR evaluation
is motivated by Belkin in his 2008 ECIR Keynote (Belkin, 2008). In the keynote, he
particularly addresses the need for alternative evaluation approaches to the Cranfield
model, or TREC style as he formulates it (Belkin, 2008, p. 52). This need still stands. Belkin
explicitly highlights the IIR evaluation model by Borlund (e.g. Borlund, 2003) as such an
attempt (Belkin, 2008, p. 52). He further points out how the contradictions between the
necessity for realism and the desire for comparability and generalisation have not yet
been solved (Belkin, 2008, p. 52). The issues of realism and comparability are dealt with by
the test instrument of a simulated work task situation inherent the IIR evaluation model.
In order to compare search behaviours and performance results and hereby generate a
reliable knowledge base, the employed simulated work task situations must be realistic to
the test participants.

In brief, the concept of a simulated work task situation was introduced in 1997 via a
feasibility study of the use of cover-stories functioning as scenarios for user-authentic
evaluation of IR effectiveness and user satisfaction with retrieved information (Borlund
and Ingwersen, 1997). In 2000 the IIR evaluation model was developed (Borlund, 2000a,
2003); an evaluation model for the evaluation of IR interaction that includes the
application of simulated work task situations according to a set of empirically based
requirements of how to use this test instrument (Borlund; 2000a, b, 2003).

The overall objectives of the present study are to identify how simulated work task
situations are used, and for what types of evaluations they are used. In particular,
we want to learn about the intentional, and the unintentional use of simulated
work task situations in order to clarify and improve the requirements for the
application of simulated work task situations. The idea is to learn from previous
research and improve future research. The overall long-term ambition is to increase the
knowledge base of empirical IIR studies with refined requirements about how to use
simulated work task situations. The insight gained will also help to set out directions
for future meta-evaluations of the use of simulated work task situations.

The remainder of the paper is structured as follows: Section 2 introduces the concept
and test instrument of a simulated work task situation, and summarises the most basic
requirements of how to use the instrument. Section 3 presents the methodological
approach taken to examine the use of simulated work task situations as reported in the
research literature. Section 4 reports on the results of the study concerning how the
evaluation instrument is used in previous evaluation studies. On this basis, directions
for future empirical studies that validate and increase our understanding of how to use
simulated work task situations are outlined. The paper closes with concluding
statements in Section 5.

2. The test instrument of a simulated work task situation

This section introduces the test instrument of a simulated work task situation and
the corresponding requirements regarding its use. The theoretical assumptions
underlying this instrument are described in Borlund and Ingwersen (1997) and Borlund
(2000a, b, 2003).

A simulated work task situation is a short textual description that presents a
realistic information requiring situation that motivates the test participant to search the
IR system (Borlund, 2003). A simulated work task situation serves two main functions:
it causes a “simulated information need” by allowing for user interpretations of the
simulated work task situation, leading to cognitively individual information need
interpretations as in real life; and it is the platform against which situational relevance
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is judged by the test participant (Borlund and Ingwersen, 1997, pp. 227-228). More
specifically it helps to describe to the test participants:

« the source of the information need;
« the environment of the situation;
+ the problem which has to be solved; and it also

« serves to make the test participants understand the objective of the search
(Borlund and Ingwersen, 1997, pp. 227-228).

As such the simulated work task situation is a stable concept, i.e. the given purpose and
goal of the IR system interaction. Box 1 depicts a classic example of a simulated work
task situation tailored to university students.

Further, by being the same for all the test participants experimental control is
provided, and the search interactions are comparable across the group of test
participants for the same simulated work task situation. As such, the use of simulated
work task situations ensures the IIR study both realism and control.

The issue of realism of the descriptions of the simulated work task situations is
essential in order for the prompted search behaviour and relevance assessments of the
test participants to be as genuine as intended. The simulated work task situations
create simulated information needs that are to replicate genuine information needs.
Therefore realism is emphasised in the requirements of how to employ simulated work
task situations (Borlund, 2003). In brief, the requirements are as follows:

(1) To tailor the simulated work task situation to the test participants:
+ a situation the test participants can relate to and identify themselves with;

+ a situation the test participants find topically interesting and/or of
relevance to them; and

« asituation that provides enough context in order for the test participants to
be able to apply the situation.

(2) To include test participants’ personal information needs as baseline.

(3) To rotate the order of simulated work task situation and personal information
needs (counterbalancing).

(4) To pilot test prior to actual testing (often more than once).

Requirement no. 1 concerns the tailoring of the simulated work task situations. If the
evaluation takes place by the involvement of university students, then the simulated
work task situation should describe a situation they can relate to, which they can
identify themselves as being in, and present a topic of searching they find interesting.
The described situation should be authentic, relevant, and realistic to the university

Box 1. Example of a simulated work task situation (e.g. Borlund, 2003)

Simulated work task situation: after your graduation you will be looking for a job in industry.
You want information to help you focus your future job seeking. You know it pays to know the
market. You would like to find some information about employment patterns in industry and
what kind of qualifications employers will be looking for from future employees.
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students — males and females — so that it leads to realistic interpretations and interactions
with the simulated information needs. The requirement to tailor the simulated work task
situations entails a certain degree of homogeneity of the group of test participants.
They need to have something in common, which can form the foundation for the design,
tailoring, and use of the simulated work task situations. This further requires a relatively
high abstraction level of the wording of the simulated work task situations for them to be
applicable by the test participants.

Requirement no. 2 is about how to employ a combination of simulated work task
situations and the test participants’ personal information needs — both when pilot
testing and when carrying out the actual evaluation. This means that the test
participants should prepare in advance a personal information need, which they bring
with them and search as part of the evaluation. Hence, personal information needs
function as a baseline against the simulated information needs. The purpose of this
Is to serve as a control of the reliability of the search interaction derived from the
searching of the simulated work task situations. In addition, the personal information
needs provide information about the system’s effect on genuine information needs.
The inclusion of personal information needs is also useful in the pilot test (requirement
no. 4), because personal information needs can inspire to realistic and user-adaptable
simulated work task situations.

Requirement no. 3 informs to rotate the order of simulated work task situations and the
test participants’ personal information needs between the test participants, so that a
minimum of test participants search the simulated work task situations and personal
information needs in the same order. This is to neutralise order effect on the results in terms
of bias of search interaction and relevance assessment behaviour of the test participants.

Requirement no. 4 concerns the ever good test practice of pilot testing prior to actual
evaluation. When pilot testing the test setting, the test requisites (e.g. protocol, tutorials,
pre-search questionnaire, the simulated work task situations, and post-search interview
guide), the test procedure, and the collected data are evaluated, and adjusted accordingly
if required. In particular, the suitability of the simulated work task situations and the test
participants’ perceptions of the simulated work task situations. As mentioned, it is most
useful to instruct the pilot-test participants to contribute with real, personal information
needs, as these needs can inspire to simulated work task situations that are ideal for the
group of test participants. If that is the case, subsequent pilot testing is necessary in order
to evaluate the test participants’ opinion of the new simulated work task situation(s).

With this introduction to the test instrument of a simulated work task situation and
the empirically based requirements, we close Section 2. Section 3 presents how the
sample of IR evaluation studies that use simulated work task situations is identified
and analysed.

3. Methodology

In order to investigate how simulated work task situations are used, the research
literature in question is identified. This is done partly via citation analysis by use of
Web of Science® and partly by systematic search of online repositories of mainly
published conference proceedings, e.g. the ACM Digital Library.

The citation analysis was carried out with a citation time window of ten years
(1998-2008) on the basis of the six publications authored by Borlund (Borlund and
Ingwersen, 1997, 1998, 1999; Borlund, 2000a, b, 2003). A citation window of ten years is a
big window that does take into consideration the time consuming process of planning,
conducting, data coding, analysing, and reporting of IIR studies. Further, this particular
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citation window provides a suitable and manageable sample of 67 papers for illustration
and illumination of the most typical intentional and unintentional use of simulated work
task situations. The total citation count was 193 for the six publications. On the basis of
the citation analysis, 157 individual publications were identified. Another 41 individual
publications were identified via the searching of online repositories. In total, 198 individual
publications cite one or more of the six publications by Borlund. Paper copies were made
of every single publication. One publication is represented only by an abstract in English,
as the main text is in Japanese (Sagara, 1999).

The 198 identified papers were divided into two categories of publications either
reporting on evaluation studies using simulated work task situations, or not. In total
67 papers report on empirical evaluation by use of simulated work task situations and
constitute the sample of our study (Airio, 2008; Arapakis et al., 2008; Bell and Ruthven,
2004; Bierig and Goker, 2006; Blomgren et al., 2004; Brajnik et al., 2002; Craven, 2003;
Fachry et al., 2008; Freund and Toms, 2006; Haggerty et al,, 2003; Hammer-Aebi et al,
2006; Harper and Kelly, 2006; Harper et al., 2003; Joho and Jose, 2006a, b, 2008; Joho
et al., 2008; Jose et al., 1998; Kim, 2007; Kules and Shneiderman, 2008; Langer and
Frokjeer, 2008; Larsen and Ingwersen, 2001; Larsen, 2002; Nielsen, 2004; Pansanato and
Fortes, 2007; Papaeconomou et al., 2008; Petrelli and Auld, 2008; Petrelli, 2008; Petrelli
et al., 2002, 2004, 2006; Pharo and Nordlie, 2005; Pharo, 2008; Price ef al., 2007; Qu and
Furnas, 2008; Rodden et al, 2001; Ruthven et al, 2002, 2003; Sihvonen and Vakkari,
2004; Skov and Ingwersen, 2008; Suomela and Kekildinen, 2005a,b; Szlavik
et al., 2006a, b, 2007; Tombros et al., 2003, 2005; Toms et al, 2007; Villa et al, 2008;
Wen et al, 2006a, b, 2007; White ef al,, 2001a, b, 2002, 2003, 2005a, b, 2006, 2007, 2008;
White and Marchionini, 2006a, b, 2007; White and Ruthven, 2006; Wu et al., 2004; Xu
and Yin, 2008; Xu and Wang, 2008; Yuan, 2006; Yuan and Belkin, 2007). The sampled
papers are analysed with a particular focus on the methodological aspects of the reported
evaluations. More precisely, the 67 papers are read with the aim of answering the following
questions and hereby to shed light on the types of evaluations simulated work task
situations are used for, and how they are used with respect to the stipulated requirements:

(1) What is evaluated?

(2) Are the simulated work task situations tailored?

(3) Are personal information needs included as baseline?

(4) Are the simulated work task situations rotated?

() Is pilot testing carried out to tune simulated work task situations?

The results of the analysis of the 67 papers are presented below in Section 4.

4. Results, discussion, and future work

The five questions are answered one by one. The answer to the first question serves
with background information for the further four questions, which concern the
previously listed methodological requirements one to four.

4.1 What is evaluated?

In addition to answering what the target of evaluation is in the 67 studies, this
sub-section also looks into who the test participants are, how many test participations
that are involved, and how many simulated work task situations are used.
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The target of evaluation can roughly be divided into three categories: evaluation of
systems performance; evaluation of systems facilities and functionalities; and search
behaviour. Examples of systems performance studies are evaluation of cross-language
retrieval (e.g. Airio, 2008; Petrelli ef al, 2002), relevance feedback (e.g. Ruthven et al, 2002),
XML retrieval (e.g. Pharo and Nordlie, 2005; Szlavik ef al, 2006a, b), image retrieval (e.g. Jose
et al, 1998), and citation overlaps (e.g. Larsen, 2002). Examples of evaluation studies of
systems facilities and functionalities include thesaurus assisted searching (Sihvonen and
Vakkari, 2004), adaptive TV News (Haggerty et al, 2003), retrieval of domain-specific
documents (Price ef al, 2007), and different types of interfaces developed to support and
facilitate IR (e.g. Brajnik et al, 2002; Harper et al, 2003, Joho and Jose 2006a, b, 2008; Langer
and Frokjaer, 2008). The third category concerns studies of search behaviour, for example,
the role of emotion in IIR (Arapakis ef al, 2008), access to electronic resources by visually
impaired people (Craven, 2003), or access to archival material (Fachry et al, 2008), enterprise
search behaviour of software engineers (Freund and Toms, 2006), and users’ web search
tactics (Kules and Shneiderman, 2008). The 67 studies are fairly evenly distributed among
the three categories: 33 per cent (22) of the studies are categorised as systems performance
studies, 37 per cent (25) as studies of systems facilities and functionalities, and 30 per cent
(20) of the studies are associated the category of search behaviour.

The mmpact of the internet is clearly visible as quite many studies focus on web
retrieval, web information access, or use the internet as “search system” (e.g. Airio,
2008; Bell and Ruthven, 2004; Craven, 2003; Haggerty et al.,, 2003; Joho and Jose, 2008;
Kim, 2007; Kules and Shneiderman, 2008; Langer and Frekjer, 2008; Pansanato and
Fortes, 2007; Papaeconomou et al., 2008; Pharo and Nordlie, 2005; Pharo, 2008; Rodden
et al., 2001; Skov and Ingwersen, 2008; Tombros et al, 2003, 2005; Villa ef al., 2008;
White et al,, 2001a, b, 2003, 2007, 2008.

In brief, simulated work task situations are used in a variety of IIR studies that all
aim to ensure realism in the process of searching for information, to capture the users’
interactions with information and system(s), as well as the users’ perception and
satisfaction with the retrieved information.

The variety in studies is also seen by the variety in groups of test participants.
However, the majority of studies (54 per cent) recruit test participants from the
academic environment. 22 studies (33 per cent) use university students and 14 studies
(21 per cent) report using a combination of university students, research assistants, and
faculty staff members. The number could be higher as, for instance Szlavik et al
(2006a, b, 2007) describe their test participants as having computer science
background. White and colleagues categorise their test participants with respect to
search experience only (White ef al, 2001a,b, 2002, 2003, 2005, 2006; White and
Ruthven, 2006). Petrelli and her colleagues, who evaluate cross language retrieval,
characterise their test participants as native language speakers (Petrelli ef al, 2002,
2006; Petrelli, 2008). There are five cases (7.5 per cent) where no information is provided
about who the test participants are (e.g. Pharo, 2008; Tombros et al., 2003; White et al,
2007). Obviously, information about who the test participants are is crucial in order to
assess whether the simulated work task situations are tailored to suit the test
participants and hence function as intended. Usually, the intensive use of university
students is considered inappropriate and unrepresentative as discussed in Henrich et al.
(2010), but in this case is it highly recommendable as simulated work task situations, as
test instrument is validated only for this particular group of test participants.

A total of 14 studies (18 per cent) represent a large variety of test participants such as
software engineers (Freund and Toms, 2006), employees at Microsoft (White ef al, 2008),
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medical doctors (Larsen and Ingwersen, 2001; Larsen, 2002; Price ef al, 2007), scientific
staff from the medical industry (Nielsen, 2004), visually impaired and sighted people
(Craven, 2003), graphic design professionals (Jose ef al., 1998), journalists (Blomgren et al,
2004), food industry educated users (Suomela and Kekildinen, 2005a, b), conference
attendees (Rodden et al, 2001[1]) museum online users (Skov and Ingwersen, 2008), and
the study by Petrelli and colleagues that uses 1 business analyst, one journalist, three
librarians, and five translators as test participants (Petrelli ef al, 2004). One way to
compensate for the search behaviour of the groups of test participants not yet being
validated with respect to the use of simulated work task situations is to include test
participants’ personal information needs as baseline.

On average, 26 test participants are involved in a study with a range from 1-133 test
participants and with a median value of 24. Also, 24 is the number of test participants
used most frequently in the analysed studies, namely 17 times. 3.8 simulated work task
situations are searched per test participant per study. But typically more simulated work
task situations in different versions are put forward for the test participants to choose
from. The different versions aim to, e.g., replicate different levels of task complexity or
types of information needs (e.g. Bell and Ruthven, 2004; Craven, 2003; Freund and Toms,
2006; Kim, 2007; Pansanato and Fortes, 2007). In such cases, it is also necessary to include
test participants’ personal information needs in comparable forms to the different versions
used in the study. That is, to control the reliability of the obtained IIR results.

4.2 Are the simulated work task situations tailored?

This sub-section answers the question of whether the used simulated work task
situations in the 67 reported studies are tailored to suit the test participants. As a result
of dealing with this question this sub-section also looks into what types of simulated
work task situations are used, which further raises the question of whether the used
simulated work task situations are depicted in the reporting of the studies.

Of the 67 publications, 3 (4.5 per cent) have used tailored simulated work task
situations (Larsen and Ingwersen, 2001; Larsen, 2002; Pansanato and Fortes, 2007).
Though, they will all claim to have done so, which we will return to with examples later
in this sub-section. The two publications by Larsen and Ingwersen (2001) and Larsen
(2002) report the same overall (pilot) study with one test participant (medical doctor)
and three simulated work task situations. The simulated work task situations are
tailored and personalised to reflect the test participant’s current research interests into
osteoporosis (brittleness of the bones) (Larsen, 2002, p. 166). Obviously, it is easier to
tailor and personalise the simulated work task situations in order to obtain genuine and
realistic search interaction and relevance assessment (IIR), when only one test
participant is involved. In the case with more test participants the trick is to increase
the abstraction level of the simulated work task situations to allow for individual
interpretation of the information need given the simulated work task situation.
Pansanato and Fortes (2007, p. 815) work with a high level of abstraction in their study
involving professors as test participants in that they do not specify, e.g., what learning
material to what course to search for. They do, however, present their simulated work
task situations with a minimum of context usually done to stimulate interest, relevance,
and motivate searching. Their simulated work task situations are barely one-liner
descriptions that further take the form of replicating different types of information
needs (Pansanato and Fortes, 2007, p. 815).

In our sample, the attempts to tailor exist, but are for various reasons not convincing
in their current forms. Let us recall the purpose of tailoring of the simulated work task
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situations and hereafter consider some examples from the sample. The purpose of
tailoring of simulated work task situations is to create text descriptions that trigger
(simulated) information needs, which may as well have been formulated by the test
participants themselves. The simulated information needs should be so realistic and of
personal interest/relevance to the test participant that the simulated information needs
can replace the test participants’ own personal information needs. Otherwise the given
search interaction and relevance assessment (IIR) is not reliable from the perspective of
being realistic. We refer to a simulated work task situation as “simulated” because it is
imposed the test participants by the evaluators in the form of simulated work task
situations, hence ensuring experimental control and comparability of search behaviour
and performance at the level of the searched simulated work situation. Simulated work
task situations do not aim to be trivial imitations, but aim to be realistic simulations of
information needs.

There are examples where university students are to imagine themselves being either
members of an information broker company (Joho et al,, 2008, p. 96), or to imagine how
they are to prepare for a talk on the subjects “tea” or “everyday drinks for old people” —a
talk the test participants further are to imagine to give in two weeks’ time at the
neighbourhood library to an audience of ordinary people (Qu and Furnas, 2008,
pp. 540-541). Though they are not information brokers or about to give a talk in due time.
These examples are hardly realistic, given the test participants’ personal situations as,
e.g., computer science students, engineer students, or information science students. These
examples depend on imagination rather than identifying situations from the test
participants’ point of view. Thus, these studies do not provide the optimal conditions for
realistic IIR. Another study asks the test participants (mostly university students) to
imagine they work as a researcher for a television company with the task to summarise
and review major news stories, and in another to imagine they are studying part-time for a
media studies degree at the Open University (Villa ef al, 2008, p. 498). Obviously, this is
not optimal tailoring of the simulated work task situations to the test participants.
In addition, non-tailored simulated work task situations suffer the risk of being of no
interest to the test participants by being too restricted in terms of what to search for.
A similar problem with lack of interest or relevance may be the consequence when
simulated work task situations are framed around TREC topics (e.g. Arapakis et al., 2008;
Harper and Kelly, 2006; Joho et al, 2008; Ruthven et al, 2002). To search for tropical
storms, declining birth rates, robotic technology, tourism increase, and tourist violence as
in the study by Harper and Kelly (2006) may not be equally interesting or relevant to all
test participants in a study. The issue of interest has been commented upon in an IIR
study by Claypool et al (2001, p. 34), who note that test participants do as instructed even
if they do not find it interesting. The explanation for this behaviour is known as the good-
subject effect, that refers to test participants’ willingness to do what they think is desired
or expected of them (e.g. Nichols and Maner, 2008). In other words, it is not difficult to get
test participants to search, but it requires an effort to create realistic and hence reliable IIR.

Yet another often observed problem in the sample is the unintended built-in
conditions with the purpose to create context that affect the realism of the simulated
work task situations. To illustrate the problem is here an example of a simulated work
task situation from a study of online museum guests of a military history museum
(Skov and Ingwersen, 2008, p. 111):

You went to the flea market last weekend and by coincidence you found an old powder horn.
You bought the powder horn and was told, that it had been used in connection with hunting.

Simulated
work task
situations

in [IR

401




Downloaded by TASHKENT UNIVERSITY OF INFORMATION TECHNOL OGIES At 20:49 09 November 2016 (PT)

1DOC
723

402

However, one of your friends is certain it was used in the military. Now you are looking for
different types of powder horns to try to decide on its use.

This simulated work task situation requires that each and every test participant in this
study have visited the flea market last weekend, bought a powder horn, been told it
was used for hunting, and to have a friend who is certain it was used in the military.
Literally speaking, because this is how the simulated work task situations should be
considered. In the case with the online museum guests, this is not very likely. Another
example is from a study on daily life tasks on the web (Kim, 2007, p. 174), where one of
the simulated work task situations read:

You have recently moved to Boston and you are interested in buying a home. You have heard
that most homes built before 1978 have some lead paint, but that their paint status is often
reported as “unknown”. You think you should learn about lead paint and housing. The Web
seems like a good place to locate this information.

This particular simulated work task situation requires that the test participants
(university students) have recently moved to Boston, are interested in buying a house,
and are concerned/interested in lead paint. In the same study, the test participants were
furthermore conditioned to have a cousin who is “a typical teenage girl”, who has a
friend who has started to smoke, and they were also instructed to plan a visit to San
Francisco next week (Kim, 2007, p. 174).

The example of planning a visit, a trip, or a holiday is, in fact, quite common
examples of simulated work task situations. For example, US university students who
were to plan for a short trip to Rome, Italy (White and Marchionini, 2007, p. 689), or
Danish university students who had to plan to visit the Olympic Games in Beijing
(Papaeconomou et al,, 2008, p. 125). But asking test participants to plan for a trip is only
realistic if they are going. If so, one should avoid to define the destination, unless it is
known and in common to all test participants. One should rather work with a higher
level of abstraction and leave it to the test participants to search for where, when, for
how long, at what cost, or what to do. Most people will agree that more realistic
searching takes place if one searches for one’s own purpose or interest. Since IIR is
about users’ interaction with system and information, and their perception and
satisfaction with retrieved information, realism is important, and so is tailoring of
simulated work task situations to achieve it.

The majority of simulated work task situations in our sample are not tailored to
ensure realistic IIR. Part of the explanation may be found in the publications by
Borlund that promote this approach to IIR evaluation, because in those publications
examples of her simulated work task situations are shown (e.g. Borlund, 2000b). To
some, they may have served as inspiration. However, Borlund typically tests at a meta-
evaluation level and combines good and bad simulated work task situations in order to
identify effects of these. This means simulated work task situations used by her are not
always examples of good simulated work task situations.

The analysis of whether simulated work task situations in the 67 studies are tailored in
accordance with the stipulated requirements also revealed the use of different types of
simulated work task situations with the objective to replicate different levels of task
complexity (e.g. Bell and Ruthven, 2004; Freund and Toms, 2006; Joho and Jose, 2006b;
Sihvonen and Vakkari, 2004; White et al, 2005b; White and Ruthven, 2006) or types of
information needs (e.g. Craven, 2003; Freund and Toms, 2006; Joho and Jose, 2006a;
Kim, 2007; Langer and Frekjeer, 2008; Pansanato and Fortes, 2007; Tombros ef al,
2003, 2005; Toms et al,, 2007, White et al, 2001a, b, 2003, 2005a, b, 2007, 2008, White and
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Marchionini, 2007). This clearly illustrates the need to conduct IIR studies with different
representations of information needs, and emphasises the incompleteness of simulated
work task situations by so far only being validated for exploratory searching (e.g.
Borlund, 2000b, 2003).

In order to analyse whether the used simulated work task situations were tailored, it
is required that the simulated work task situations are depicted in the form presented to
the test participants. In 31 per cent (21) of the studies all simulated work task situations
were shown (e.g. Bell and Ruthven, 2004; Kim, 2007; Kules and Shneiderman, 2008;
Larsen, 2002; Pharo, 2008; Rodden et al, 2001; Ruthven ef al, 2002, 2003). In 25 per cent
(17) of the studies, examples of used simulated work task situations were displayed
(e.g. Fachry et al, 2008; Haggerty et al., 2003; Joho et al,, 2008; Langer and Frekjaer, 2008;
Larsen and Ingwersen, 2001; Nielsen, 2004; Skov and Ingwersen, 2008; Szlavik ef al,
2007; Toms et al, 2007). This is compared to 43 per cent (29) of the studies that in some
cases did provide information about what was searched for, but did not depict the
actual simulated work task situations used (e.g. Petrelli et al, 2006; Price et al., 2007;
Qu and Furnas, 2008). Obviously, it is necessary with respect to the current analysis to
be able to read the actual simulated work task situations, but so it is to all readers of the
studies. The used simulated work task situations should to be depicted in the form
presented to the test participants in order for the readers to understand and assess the
reported result. This has made us realise that the requirement to depict the used
simulated work task situations in the form presented to the test participants should be
added to the list of requirements regarding the use of simulated work task situations.

4.3 Are personal information needs included as baseline?

The requirement to include test participants’ personal information needs serves the
purpose of validating the information search behaviour achieved via the searching of
the simulated work task situations, and hence functions as a baseline of IIR. Hereby, the
personal information needs become the tool to compare, interpret, and validate the test
participants’ interaction patterns achieved by use of the simulated work task
situations. In our sample, only two studies (3 per cent) (Blomgren ef al, 2004; Pharo,
2008) include test participants’ personal information needs, but they do not use them as
baseline to compare the results to those of the simulated work task situations. In both
cases, the personal information needs are used to evaluate the system’s effect on
genuine information needs. Blomgren et al. (2004) are, in addition, the only ones to have
employed the entire IIR evaluation model in their study of journalists’ information
searching and satisfaction with search results. In their assessment on the use of the IIR
evaluation model, they conclude:

To sum up, we mean that the evaluation method used in this study is well suited for
evaluations of operational systems, covering system, user and context. It aims to provide an
overall view of how well the system suits its users and the system’s role among other
available information sources. The approach as such has functioned well and provided a solid
methodological base. The measures used have yielded valuable information about the system
from the users’ point of view. These different measures functioned well and generated
different types of information to complete each other (Blomgren ef al., 2004, p. 67).

More specifically they note “[...] that composing a simulated work task situation that
offers a sufficient level of reality for all participants must be done with great care.
Moreover, the importance of using at least one real work task cannot be overvalued”
(Blomgren et al,, 2004, p. 66). The results and experiences by Blomgren et al (2004)
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confirm two things: first, it is important to also involve the test participants’
personal information needs because the search behaviour on the basis of the personal,
genuine information needs provides an indication of how (realistically) the information
search behaviour of the simulated work task situations can be interpreted; and second,
tailoring of the simulated work task situations is essential for engaged and reliable
search interaction by the test participants.

4.4 Are the simulated work task situations rotated?

In total, 61 per cent (41) of the studies explicitly report to have rotated the simulated
work task situations (and systems/interfaces under testing) to neutralise order effects
(e.g. Arapakis et al., 2008; Bierig and Goker, 2006; Fachry ef al, 2008; Freund and Toms,
2006; Haggerty et al, 2003; Wu et al, 2004). In total, 31 per cent (21) of the studies
provide no information about rotation (e.g. Airio, 2008; Brajnik ef al, 2002; Craven,
2003; Kim, 2007; Pansanato and Fortes, 2007), few studies have no need of rotation as
only one simulated work task situation is used (Larsen and Ingwersen, 2001; Larsen,
2002; Rodden et al., 2001), and others presented the simulated work tasks in decreasing
order of interest as expressed by the test participants (e.g. Harper et al., 2003; Joho et al,
2008). Joho et al (2008, p. 92) explain how “[t]he three topics selected by participants
were presented in decreasing order of their interest. In other words, they performed
the least interesting topic (out of three) first and the most interesting topic last,
to compensate for the fatigue effect with their topic interest”.

4.5 Is pilot testing carried out to tune simulated work task situations?

The final questions concerns the requirement to use pilot testing to gain inspiration for
simulated work task situations based on pilot-test participants’ personal information
need, and to evaluate the suitability of the already devised simulated work task
situations. Many of the studies mention to having pilot tested, but unfortunately none
with the purpose to tailor and evaluated the simulated work task situations. No doubt
pilot testing of the simulated work task situations would be an excellent way to get
informed about test participants’ perceptions of the simulated work task situations and
to adjust and tailor accordingly, if necessary. Our analysis shows room for
improvement of tailoring of the simulated work task situations, hence this requirement
should be strongly emphasised.

4.6 Further discussions and future work

The analysis shows a need for clarifications of the requirements of how to use
simulated work task situations. This is in particular with respect to “realism” of the
simulated work task situations seen by the lack of tailoring to suit the test participants.
It is important to tailor to ensure that the employed simulated work task situations are
realistic, relevant, and interesting from the test participants’ point of view with the
purpose to obtain realistic and engaged interactive search behaviour. In order to put
power behind the emphasis of tailoring of simulated work task situations, and to
explicitly verify this requirement, it would be useful to further investigate the effect of
non-tailored simulated work task situations compared to tailored situations.

The issue of interest is considered in several studies, and are for example handled
by letting the test participants choose between several simulated work task situations
or topics framed in the same simulated work task situation (e.g. Airio, 2008; Arapakis
et al., 2008; Joho et al, 2008). In the study by Airio (2008), the test participants got to
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choose between ten simulated work task situations of which they selected four that
they would like to search. In the case of Arapakis et al (2008), the test participants were
to search three simulated work task situations at each their level of difficulty. For each
level of difficulty the test participants could choose between two scenarios of simulated
work task situations. The study by Joho et /. (2008) is another example of how the test
participants got to choose three topics out of 15 TREC topics to be inserted in the
context of a simulated work situation. In addition, they normalised for the possible
effect of “Interestness” by letting the test participants search in decreasing order of
their interest. It is a good idea to let test participants choose between simulated work
task situations/topics of interest to them to ensure interest in searching. At the same
time, one should be aware of the danger in terms of providing too many different
simulated work task situations to choose between that generalisations of search
interaction cannot be made across the test participants. We do not really know enough
about how the issue of interest or relevancy of simulated work task situations affects
the test participants’ and their system interaction and relevance assessments. This lack
of knowledge obviously calls for further studies. The normalisation of interest
addresses a different phenomenon namely that of order effect, which is usually handled
with the requirement of rotation of the employed simulated work task situations.
The phenomenon of order effect is well-known, but is not yet fully understood or
investigated in relation to IIR, thus this also calls for further studies and has recently
been addressed by Clemmensen and Borlund (2016).

The analysis also revealed the incompleteness of simulated work task situations by
so far only being validated for the user group of university students and exploratory
searching. Obviously, validation studies with different user groups are required. From
the sample, we know how several studies reflected different task complexity levels and
types of information needs (e.g. Bell and Ruthven, 2004; Toms et al,, 2007; White et al,
2001a, 2002, 2003, 2008). Thus further studies are needed that verify the search
behaviour of different complexity levels in order to provide appropriate
recommendations and guidelines for construction of these types of simulated work
task situations. The study by Bell and Ruthven (2004) makes a first attempt to validate
how task complexity/difficulty affects web IR. From a meta-evaluation point of view,
this is interesting as the study validates task complexity of simulated work task
situations. However, further validation is required in order to provide clear guidelines
and recommendations for constructions of simulated work task situations with
reference to task complexity/difficulty. The structure/complexity of tasks applied in
Bell and Ruthven’s study resembles the three types of information needs categorised
by Ingwersen (2000, pp. 163-165) known as the verificative information need, conscious
topical information need, and muddled topical information need. The first complexity-
level corresponds to the verificative information need and is fact-oriented. The second
complexity level, which is semantically more open, corresponds to the concept
of a simulated work task situation, which again can be seen as a combination of
Ingwersen’s conscious and muddled topical information needs. The third level of
complexity matches the muddled topical need when most vague in nature. These types
of information needs are also represented as simulated work task situations in the
studies by White and colleagues (e.g. White ef al, 2001a, 2002, 2003, 2008) with IIR
carried out with respect to fact search, decision search, and background/exploratory
search as well as by Toms and her group of colleagues (Toms et al., 2007). The study by
Toms and her colleagues compliments the work by Bell and Ruthven in terms of how
different types of search tasks and task structures lead to different search efforts of the
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test participants. Clearly further research is needed to get a deeper understanding of the
sub-components of work tasks and their effects on the use and interaction with IR
systems. As such, we are in line with Toms and co-workers (2007, p. 370) who conclude
that: “{o}verall, our results demonstrate different levels of effort expended by participants
relative to task types and structures. This underscores the need to understand the effects
of task on search behaviour [...J". The study by Borlund and Dreier (2014) that verifies the
predicted search behaviour of Ingwersen’s three types of information needs in the setting
of everyday life information seeking is an attempt of such a study.

5. Concluding statements

The overall objectives of the present study were to learn for what types of IIR
evaluations simulated work task situations are used, and how they are used in the IIR
evaluation studies. In particular, we wanted to learn about the intentional, and the
unintentional use of simulated work task situations in order to clarify and improve the
requirements for the application of simulated work task situations in order to obtain
the intended authentic and realistic IIR under study.

A sample of 67 papers that report on empirical IIR evaluations by use of simulated
work task situations was analysed. The sample was obtained from a citation time
window of ten years (1998-2008). At an overall level, the analysis aimed to answer the
following five questions: (1) What was evaluated? Were the simulated work task
situations tailored? Were personal information needs included as baseline? Were
the simulated work task situations permuted? and Was pilot testing carried out to tune
simulated work task situations? The analysis showed that the IIR evaluations studies
could roughly be divided into three categories: evaluation of systems performance;
evaluation of systems facilities and functionalities; and search behaviour. To sum up: the
analysis showed a need for clarifications of how to use simulated work task situations in
IIR evaluations. This paper may also be seen as an attempt to do that. The clarification is
particularly needed with respect to the design and creation of realistic simulated work
task situations. There was a lack of tailoring of the simulated work task situations to suit
the test participants, and they were often formulated with built-in conditions that
unintended minimised the realism of the simulated work task situation. The requirement
to include the test participants’ personal information needs was neglected, even though it
would have qualified the interpretation of the IIR results in general, and validated the
obtained results with respect to different types of information needs, complexity levels,
and user groups. None of the analysed studies reported to have used pilot testing with the
purpose to tune and refine the simulated work task situations. In brief, we can conclude
that the test instrument of a simulated work task situation is accepted, but the
requirements for its use are not followed. Further, the analysis made it clear that the list
of requirements should be extended with the requirement to always depict the used
simulated work task situations when reporting the IIR studies. As a result, the
requirements for the use of simulated work task situations read:

(1) To tailor the simulated work task situation to the test participants:
+ a situation the test participants can relate to and identify themselves with;

« a situation the test participants find topically interesting and/or of relevance
to them; and

 a situation that provides enough imaginative context in order for the test
participants to be able to apply the situation.
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(2) To include test participants’ personal information needs as baseline.

(3) To rotate the order of simulated work task situation and personal information
needs (counterbalancing).

(4) To pilot test prior to actual testing (often more than once).
(5) To display the used simulated work task situations when reporting the study.

In addition, a number of future studies were identified that will validate and increase
our understanding of how to use simulated work task situations. The identified studies
address the effect of tailoring of simulated work task situations, the effect of interest
and hence closely related to the study on effect of tailoring. A study of the phenomenon
of order effect of simulated work task situations was identified, and so were studies
that mirrored different types of information needs and/or task complexity levels of
simulated work task situations and its use to different groups of users. It is our hope
that these future studies will result in refined requirements about how to use simulated
work task situations and increase the knowledge base of empirical IIR studies.

Note

1. Rodden et al (2001) report two experiments, one experiment using conference attendees, and
another experiment using university students. Hence this publication is counted twice, once
in each category.
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