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Abstract. This paper briefly discusses the history of the standard information
retrieval evaluation criteria, measures and methods, and why they are unsuitable
for the evaluation of interactive information retrieval. A new framework for
evaluation of interactive information retrieval is proposed, based on the
criterion of usefulness.
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1 Introduction
It is both a great honor, and a great pleasure for me to contribute to this celebration of
the career of my long-time friend and colleague, Peter Ingwersen. Furthermore, it
turns out to be, at least in one respect, a relatively easy task, in that Peter has made
significant contributions in so many areas of information science, that finding a topic
both relevant to his interests, and to my current research concerns, is not a great
problem. Of more moment, of course, is to achieve his level of insight.
Among Peter’s continuing concerns has been the evaluation of interactive
information retrieval systems (e.g. [1] [2]), and it is this particular issue that I wish to
address in this paper. For well on 20 years now (see, e.g. [3]), it has been quite clear
that the standard Cranfield/TREC model of information retrieval (IR) system
evaluation is very badly suited to the evaluation of interactive IR systems. Since IR is
an inherently interactive activity, from a theoretical point of view (e.g, [4]), and has
been from a practical point of view since the 1970s, it is a severe problem that almost
all criteria, measures and methods used in formal IR system evaluation continue to be
those which have been designed to test non-interactive IR.
In this paper, I discuss just why the standard IR evaluation criteria, measures and
methods are not suited, in the general case, to the evaluation of interactive IR (IIR),
suggest that the criterion of relevance, long held to be the central concept of IR, if not
of information science itself (cf. [5]), is inappropriate (again, in the general case), and
propose that considering the usefulness of an IIR episode, and of its components, with
respect to its contribution to the accomplishment of the task that led to the episode,
can lead to both realistic and informative evaluation of IIR systems.

2

Why have IR systems been evaluated as they have been?

There is a history to the evaluation of IR systems, and I believe that it is rooted in the
practices of documentation, and especially of science librarianship. Bradford’s
discovery of bibliographic regularities arose through his analysis of the work that he
did as a science librarian [6]. That work was the compilation of subject
bibliographies, primarily on request of a scientist or a group of scientists. The goal of
such bibliographies was to identify all of the documents pertaining to the subject, and
to not include in the bibliography any documents which did not pertain to the subject.
It is not difficult to see how Cyril Cleverdon, himself a science librarian (and others,
of course), could accept these as goals for an IR system, understanding the phrase
“pertaining to the subject” as meaning (eventually) “relevant to the inquirer’s query”,
making relevance of a document the basic criterion of evaluation, and therefore
leading to the measures of recall and precision, emulating the “all and only” of the
subject bibliography.
The very first evaluations of IR systems, as at Cranfield [7] and Western Reserve
[8], and their critics (e.g. Swanson, [9]), clearly recognized that there were some
inherent problems with this general analogy, and with the concept of relevance,
mostly having to do with the inherent subjectivity of relevance judgments. The
response to these problems by the IR research community was to attempt to remove
the person from the equation, thereby eliminating subjectivity. Both Cleverdon and
his regular adversary, Jason Farradane [10] accepted that this was the only manner in
which “scientific” evaluation of IR systems could be conducted.
Salton’s SMART project recognized another difficulty with the standard model;
that is, that a person’s initial expression of an “information need” in some query was
quite unlikely to be the best possible such expression. In Rocchio’s [11] interpretation
of this fact, the problem was seen as finding the “ideal” query, and the answer was for
the IR system to interpret the searcher’s evaluations of document relevance (or not) as
evidence for query modification. Thus, there was implied in this formulation some
idea of the searcher interacting with the IR system, but in a strangely passive mode.
More substantive interaction, involving the searcher as an active participant, and also
one whose information need, as represented by a query, might change through the
course of an interaction, was explicitly not considered. Thus, the evaluation model,
even in this partially interactive mode, remained the evaluation of the results of one
specific query, with the same “all and only” measures.

3

Why shouldn’t IR systems be evaluated as they have been?

The reasons which lead people to engage in information seeking, and therefore in
interaction with information retrieval systems, seem only rarely to be equivalent to the
goal of the subject bibliography (cf. [12] [13] [14] [15]). Indeed, a more apt example
from the same era as Bradford’s, might rather be the exploration of a library in order
to discover relationships among ideas which one had not thought of before, such as
interacting in the library of the Warburg Institute [16]; another might be to learn about
a new domain of interest, through exploration of its canonical texts; yet another might

be the desire to find one document which answers a specific question; a fourth could
well be to obtain advice about possible courses of action in a given situation. It would
be simple to continue this list for quite some time, if not quite endlessly. An
alternative is to consider the possible circumstances underlying the problematic
situation, as initially described in Schutz & Luckmann [17]), and applied in various
ways to the contexts of information science and IR by, e.g., Belkin, Seeger & Wersig
[18] Wersig [19]. Schutz & Luckmann quite plainly outline at least the knowledgeoriented reasons that might lead people to engage in information seeking; none of
them, however, seems to lead to that which underlies the standard IR evaluation
methods and measures. Even their quite extended and explicit discussion of relevance
is of a concept quite different from that normally used in IR. Indeed, when
considering the range of reasons that might lead people to engage with IR systems, we
find that the situations in which finding all of the documents relevant to a query (or its
underlying information “need”) constitute a rather small minority, which suggests that
a more general evaluation model, encompassing the range of reasons or goals of
information seeking might be more appropriate.
It is also the case that many, if not most information seeking interactions take place
not as isolated, single queries, but rather as information seeking episodes, during
which various activities, including, but definitely not limited to the posing of different
queries, take place (cf. Belkin, 1996 [20]: Fuhr, 2009 [21]). It thus makes sense to
consider an evaluation paradigm which undertakes the evaluation of the search
episode as a whole. But the relevance criterion and the “all and only” measures are
suited (indeed designed) to evaluate the success of a single query, and it seems at the
very least exceedingly difficult to adapt them to the evaluation of an entire search
episode. The struggles, and eventual failure of the TREC Interactive Track Dumais
and Belkin 2005 [22] in its attempt to evaluate IIR within the strictures of the standard
evaluation paradigm give testimony to aspects of this problem. Järvelin, et al., 2008
[23] is an example, perhaps the only extant example, of an attempt at directly using
relevance as the criterion for evaluation of an entire search episode, albeit with a quite
different measure than recall or precision. The difficulties that they faced, and the
problems that arose in the test of their measure and methods, illustrate the extreme
difficulty of using relevance for this purpose. More often, when considering the
evaluation of IIR, relevance and its companion measures have just been discarded, or,
as in the TREC Interactive Track, supplemented by a variety of alternative measures.
Su [24] suggested a measure which could, in principle, be applied to the entire search
episode, “value of search results as a whole’, which in fact does away completely
with ideas of recall and precision, and perhaps even relevance, at least as commonly
understood. Similarly, “satisfaction”, measured according to multiple criteria,
including satisfaction with the search episode (often operationalized as the interaction
with a library and a librarian) has long been suggested (and used) as a more holistic
criterion than just relevance for evaluation of IIR (e.g. Tagliacozzo [25]).
Furthermore, the nature of IIR is such that the information seeker’s state of
knowledge is quite likely to change during the course of the information seeking
episode [14], leading to new ideas of what might be useful, as could even the person’s
understanding of the problem or task that led to information seeking [18]. As Bates
[12] and Oddy [26] have proposed, just seeing some new text during the course of
information seeking could lead to quite new ideas about what other texts it would be

nice to encounter. But the only kind of interaction that the normal IR evaluation
paradigm readily allows, relevance feedback leading to an ideal query, takes no
account of these sorts of changes.
Thus, the standard IR evaluation paradigm fails to respond to the fundamental
nature of IIR, in terms of the kinds of goals for information seeking that it
presupposes, in terms of its inability to evaluate entire information seeking episodes,
and in terms of its inability to account for the changes in the searcher that are inherent
in interactive information seeking.

4 Usefulness as the criterion for evaluation of interactive
information retrieval
Assume that the ultimate goal of IR is to support people in the resolution of their
problematic situations [18] [20]. An operationalization of this goal that has been
accepted by the IR community is the provision of texts relevant to a query. But quite
different operationalizations can be, and have been imagined. Cooper [27], for
instance, suggested that the utility of a search result is a more realistic criterion. My
colleagues and I at Rutgers have questioned relevance as an appropriate criterion for
evaluation of IIR, and suggested elsewhere that usefulness could be a much more
realistic criterion [28] [29] [30]. Here, I draw on that work, sketching an outline of the
argument in favor of usefulness, with some discussion of how it could be applied.
We begin by considering the issue of how to evaluate an IIR system in terms of the
goal that we have assumed. The question that immediately arises is: how to relate
what the system does (or doesn’t do) to the resolution of the problematic situation.
The issue here is how to know to what extent the problematic situation has been
resolved; already in 1974, John Martyn [31] pointed out that our concern should be
with the use of the information gained through interaction with the information
system, yet we still lack methods, or a sound framework for directly understanding
this relationship. One possibility for addressing this problem is to specify, quite
concretely, the task which the searcher intends to accomplish, and then to measure to
what extent, or how well that task has actually been accomplished, after the
information retrieval interaction. To some extent, the method proposed by Borlund
and Ingwersen [1] attempts to address this issue. The major difficulty remains the
ability to establish a direct connection between what the system did, and what effect
that had on the task outcome. Jean Tague’s [32] proposal of a measure of
informativeness was an early step in this direction, which has unfortunately not been
followed up in subsequent research.
Our proposal for addressing this problem is to consider the usefulness of the IR
interaction with respect to the motivating task at three distinct levels:
1. The usefulness of the entire interaction with respect to the motivating
task;
2. The usefulness of each step in the information seeking episode with
respect to accomplishing the goal of the interaction, and with respect to its
contribution to accomplishment of the motivating task;

3.

The usefulness of system support with respect to the goal of each
individual step in the interaction.
Our contention is that, by decomposing the tasks/goals of an information seeking
episode in this way, it will be possible to relate system support behaviors associated
with each individual step during the course of the information seeking episode with
the extent to which the motivating task has been resolved, combining both summative
(motivating task) and analytic (individual step goals) evaluation methods.
The method, in the abstract, is as follows. First, the motivating task is elicited (in
the case of participants searching for their own purposes) or controlled (as proposed
in [1]), as are criteria and measures for evaluating the extent to which the task will be
or has been accomplished, respectively. The goal of the information seeking episode
itself is treated in the same manner. Then, the searcher engages in the IIR system, and
the task (in the case of controlled searching) completed. All activities during the
information seeking episode are logged/recorded.1 At this point, task accomplishment
is evaluated, and searcher evaluation of the usefulness of the information seeking
interaction with respect to task accomplishment is elicited, as is the goal of the
information seeking episode itself. Then, each step in the information seeking episode
is examined, sequentially, eliciting from the searcher the goal of each step, in and of
itself, and with respect to the accomplishment of the episode’s information seeking
goal, and the extent to which the goal of the specific step was achieved, and the
usefulness of that step toward the accomplishment of the information seeking goal.
This procedure allows not only the establishment of the relationship of each
support technique (associated with the individual steps) with the outcome of the
searching process, and task accomplishment, but also can evaluate the sequencing of
the steps, as a process leading to information seeking goal and task accomplishment.
We have not considered in this description a number of factors that would need to be
controlled or taken account of, in order to interpret the data appropriately. These
would include, inter alia, characteristics of the searcher such as searching, topic and
domain knowledge, cognitive abilities, and other individual differences. But we
already have examples of how this could be done in a variety of IIR experiments.
Clearly, the method as outlined above is likely to be too cumbersome to be enacted
in whole in a realistic (i.e. relatively large) evaluation exercise. But, one can imagine
how various aspects of the evaluation could be accomplished without the great
involvement of the searcher that is described. For instance, using the method of [1],
suitably enhanced, can eliminate searcher involvement in the first step. Examining the
search log to see what uses have been made of each step in subsequent steps could
substantially reduce searcher involvement in evaluation of usefulness of each step
toward the information seeking goal. Inferring individual step goals from the specific
behaviors within each step, and applying appropriate evaluation measures, could
again reduce searcher involvement. And, examining the sequence of steps for
“aberrant” sequences (e.g. repetitions, backtracking) could inform the identification of
an “ideal” sequence, and an evaluation of the system’s support for helping the
1

In the case of uncontrolled searching, at the end of the search, both motivating task and
information seeking goal are again elicited, in order to confirm that they did not change; if
they did change, we engage in the elicitation and measurement activity with respect to these,
and consider when and why the changed in subsequent elicitation.

searcher to engage in that sequence. Of course, being able to do these sorts of
abstractions will require substantial preliminary research using the full, searcher
intensive method, but this should not deter us from moving toward the goal of truly
good evaluation of IIR.
In summary, the criterion of usefulness, properly construed, can not only
incorporate previous criteria, such as relevance, as special cases appropriate for
evaluating specific steps within an information seeking episode, but also offers the
opportunity to evaluate the effectiveness of an IIR system in such a way as to relate
the support characteristics of that system to the success of the information seeking
episode as a whole, in supporting the resolution of the searcher’s problematic
situation, and the accomplishment of the task that led the searcher to engage in
information seeking behavior.
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