
Angle Seeking as a Scenario for Task-Based Evaluation of
Information Access Technologies

E. Barker, J. Polifroni, M. Walker and R. Gaizauskas
Department of Computer Science

University of Sheffield
initial.surname@dcs.shef.ac.uk

ABSTRACT
In this paper we propose angle seeking as an appropriate
task for the evaluation of information access technologies.
We first describe angle seeking in the context of writing
background to breaking news, analysing the types of in-
formation seeking activity it typically engenders, and then
present a case study in which angle seeking forms the basis
for a task-based evaluation in which a novel associative sum-
mary technology is compared with a conventional document
retrieval engine. While neither technology is conclusively
proved superior, this study both provides insights into these
technologies and shows how a novel task-based evaluation
can provide new information access technologies with a fo-
rum in which to establish themselves.

1. INTRODUCTION
Information seeking is typically not an end in itself, but

rather occurs in some wider task setting. For example, in-
formation may be sought by someone writing a news report
to deadline or carrying out a scientific research investigation
or deciding what car to buy. The wider task may (1) require
different sorts of information seeking activity (e.g. finding
all relevant information, finding just one trustworthy source,
developing a hypothesis, answering a factoid question) (2)
impose production constraints on the information seeking
(e.g. deadlines, form of output) and (3) typically be car-
ried out by users with characteristic knowledge states (e.g.
scientific investigations are carried out by those already ex-
pert in their field; news reports may be written on topics a
reporter may know little about before beginning). Such di-
versity in tasks and in associated information seeking means
“one-size-fits-all” information access tools, such as document
retrieval engines, are unlikely to be optimal for every task
with an information seeking component. It follows that de-
signers of information access technologies should attend to
the differing requirements that different task settings throw
up for information seekers (as has long been recognised –
[17, 7, 10]). One way to drive this process is to design eval-
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uations of information access technologies that assess how
well a tool assists a user in carrying out the wider task in
whose service information seeking is undertaken. Doing so
may help to liberate information access evaluation from the
domination of a few standard evaluation measures, such as
precision at rank 10, where relevance of retrieved documents
to a query is all that is assessed, rather than the utility of a
system for carrying out a task.

Various researchers have carried out evaluation of infor-
mation access technologies in task settings, both simulated
and real, e.g. [16, 8, 21] – see Section 3 below. In our view
there is room for much more such work, until the implica-
tions of different task settings for information seeking are
better understood.

One little explored task setting with significant require-
ments for information seeking is that of writing background
to breaking news events, for example for a natural disas-
ter, a political resignation, or company takeover. This task
setting is one whose potential to inform the design of novel
evaluations we have already explored [5, 12]. In brief the
proposal in this earlier work was to assess the utility of dif-
ferent information access technologies by assessing the qual-
ity, as determined by task experts (professional journalists),
of the written outputs of those using the technologies. That
is, how good are the background pieces produced using in-
formation access technology A versus those produced us-
ing technology B? Experiments showed high intersubjective
agreement between judges when they were asked to rank
backgrounders written by different users on the same topic
- i.e the task appears well-founded. However, there are var-
ious logistical difficulties in mounting an evaluation based
on this task. In particular one needs a large pool of journal-
ists prepared to write backgrounders on a range of topics,
so that one can control for user and topic; one also needs
sufficient qualified judges to assess the resulting background
pieces. Since producing and assessing each background piece
is a significant amount of work, mustering resources to carry
out such an evaluation is not easy. Furthermore, since the
resulting information artefacts are so rich (full texts) and
the steps taken to produce one are so numerous (including,
e.g. all the information seeking that may have contributed
to the writer’s understanding but did not yield any content
that found its way into the final product), this task setting
makes it difficult to gain understanding into which aspects
of a system’s behaviour may have contributed positively or
negatively to the overall result.

To address these difficulties with the background writing
task while retaining its advantages as an evaluation scenario



– a real task setting with a strong information seeking com-
ponent – we have focussed on one central but limited aspect
of the task: angle seeking. Angles, discussed in further detail
in the next section, are unifying ideas or overarching propo-
sitions which frame or position the information reported in
the rest of a text. In news articles they are typically con-
veyed in the headline or lead sentence. Angle seeking is a
key, early step in writing a news article, one which can re-
quire extensive information seeking but results in a concise
output – usually a proposition expressed in a single sentence.
As such, angle seeking is an appealing task for task-based
evaluation of information access technologies.

To explore the utility and feasibility of angle seeking as a
scenario for task-based evaluation of information access tech-
nologies we have made two contributions, which we report
in this paper: (1) an analysis of the task, what the task is,
the information seeking strategies that may be involved, and
why is it an interesting challenge task for information access
systems (section2); and (2), the design and execution of an
evaluation using angle seeking as the task in order to assess
two information access systems – a novel association-based
approach and a conventional document retrieval engine. We
report this work in the rest of the paper. In section 3 we dis-
cuss related work on task based evaluations for IA technolo-
gies. Section 4 describes the experiment we have carried out
based on an angle seeking scenario, including details of the
experimental design, the systems compared and the results
of the evaluation. In the final section we draw conclusions
about the utility of angle seeking as a scenario for evaluation
of IA technologies.

2. ANGLES AND ANGLE SEEKING IN
NEWS WRITING

The term “angle” may be used to describe both an in-
formation artefact and the activity or process that people
carry out in producing such an artefact. The OED, reflect-
ing these two uses, describes an angle as a noun: “a position
from which something is viewed or along which it travels or
acts”, and as a verb: “to present information to reflect a par-
ticular view or have a particular focus”. The term has cur-
rency in a number of domains, such as writing and politics,
but it has particular significance for journalists researching
and writing background for breaking news stories.

A news wire “backgrounder” is an extended prose piece,
of around 500 words, sometimes referred to as a sidebar,
which is produced when a news editor deems a particular
story worthy of dedicated background material. The func-
tion of a backgrounder is not to continue to report details
of new events, but rather to provide text that supports and
contextualises these events. Speed is essential in the produc-
tion of news wire content. Yet a backgrounder may appear
some time after the early instalments of a story have been
published on the wire, since the news room requires details
of the breaking news to determine whether the story merits
a background piece. Furthermore, research must be carried
out, typically against a news archive, so that the journalist
has a topic of interest to write about.

Developing a newsworthy“angle” is a key goal in the back-
ground research and writing scenario. While a precise defini-
tion is not something which is easily articulated, journalists
have an intuitive understanding of what an angle is. In-
terviews with journalists and an analysis of a collection of

12/05/03: Clare Short resigns from Tony Blair’s cabinet.

Background 1:

‘SERIAL RESIGNER’ WHO LED A CHARMED LIFE
The surprising thing about firebrand Clare Short’s resignation
is that her departure from the Cabinet did not happen much
earlier.
Ms Short seems to have lived a charmed life as Secretary
for International Development, first by describing the Prime
Minister as “reckless” and then by missing a key vote last week
on the contentious issue of foundation hospitals.
It looked as though she was almost begging to be sacked.
Those who have watched her progress are still astonished that
such a volatile person . . . has lasted for so long in the top
echelons of Government.
Her reputation as what someone once described as “a serial
resigner” was made when she served under Neil Kinnock as
Leader of the Opposition . . .

Background 2:

BLAIR’S CABINET CASUALTIES
Since sweeping to power in 1997, Tony Blair has had to deal
with a string of high-profile resignations from his cabinet -
and has felt obliged to remove several other senior ministers
himself.
The first to quit following Labour’s 1997 landslide triumph
was Welsh Secretary Ron Davies, who stepped down after a
“moment of madness” . . .
Social Security Secretary Harriet Harman and her second-in-
command Frank Field were both victims of Tony Blair’s first
major reshuffle - after apparently falling out . . .
Peter Mandelson made history when he became the first Sec-
retary of State to resign twice . . .

Source: PA News Archive

Figure 1: Two Backgrounders for the same Event

background news wire texts suggest that we can see an an-
gle as a unifying idea, an organizing construct, which links
together information such that it might be used to frame the
current event in a narrative text that is both coherent and
compelling to an audience. We can find intuitive examples
of angles expressed in the headline and the opening state-
ments of a background piece, which journalists refer to as the
”lead”. Together, these lines provide a summary of what the
backgrounder is about. Figure 1 shows two backgrounders
for the same news event – Clare Short’s resignation from the
British Cabinet in 2003 – and illustrates how the angle taken
in a backgrounder can profoundly affect the interpretation of
a foreground event. In the first piece the angle taken is that
the resignation is a consequence of Clare Short’s character
and the piece goes on to supply details of Short’s colourful
career. In the second, the angle is that Short’s resignation
is the continuation of a trend of resignations and sackings
that have characterised Blair’s government.

Attfield and Dowell [3] present a model of journalistic in-
formation seeking in the context of the task of writing a
news story. While not specifically concerned with the sce-
nario of background news writing, their model provides some
insights into how angles are sought and developed and the
role that they play in the broader context of a news writing
task. Given a news topic assignment by a news editor and a
set of product and resource constraints, the three stages in
the Attwood and Dowell model are:

1. Initiation A provisional angle is established and a dead-
line and word count constraints are determined. (This
usually takes place during the initial assignment brief).



2. Preparation The angle is tested and either confirmed
or refuted. Potential content is gathered, personal un-
derstanding is developed and a plan for the report is
evolved. During this stage an assignment-specific col-
lection of materials, paper or electronic, is assembled
for later use.

3. Production The story is written, consulting the assign-
ment collection, based on the understanding and plan
developed so far. The writing process may provoke
further information seeking and alteration of the plan.

The notion of an angle is central to their model. It is de-
scribed by them elsewhere [2] as a “proposition, or central
factual claim that is to be made by the report. Where the
claim involves some speculation the angle takes the form of a
working hypothesis or conjecture” and again as the “clearly
focused perspective or guiding idea which determines both a
solution’s space and the writer’s information requirements”.

This is a compelling account. However, Attfield and Dow-
ell stop short of pursuing in depth the process by which jour-
nalists iteratively gather potential content and refine their
understanding of a topic. Based on observations of and in-
terviews with journalists engaged in background seeking and
a preliminary analysis of a corpus of information seeking
dialogues between journalists where one was seeking back-
ground and the other providing it [6], we can elaborate on
the processes described in the Attfield and Dowell model:

1. Initiation When journalists are seeking background in-
formation for a breaking news story, they may not al-
ways be provided with an angle. Often their job is to
discover and establish angles for the story. They often
begin the research process by formulating an idea of a
topic, or perspective which they want to explore. This
is typically derived from the details of the news story
and their background knowledge. It may be as simple
as a general topic area, e.g. “hurricanes”, or more elab-
orate, e.g. “despite years of worsening weather, this is
the worst storm since 1987”.

2. Preparation The journalist tests and/or refines the pro-
visional angle. Here the journalist is looking for pat-
terns in the data, such as trends or interesting asso-
ciations, which in his judgement will be sufficient to
form the basis for a compelling background to the news
story. Our research suggests that journalists have an
expert understanding of the kind of information that
needs to be examined in order to develop and sup-
port an angle and that they may engage in a number
of strategies for finding patterns. We note that these
are similar to the strategies Collins and Gentner [11]
propose for developing and maniuplating ideas in their
prescriptive model of the writing process:

(a) Collecting similar events For example, finding
other people who have left a Cabinet Office.

(b) Comparison Comparing the current event with
(1) a similar event or (2) a group of similar events
(e.g. where does this fit on the scale of things?)
– i.e. establishing differences or similarities.

(c) Viewing and sorting similar events by different
attributes E.g. arranging examples of protests
at pay increases in chronological order; grouping

earthquakes by their location; ordering hurricanes
by windspeed, in the 5 categories of hurricane.

(d) Aggregating over similar events E.g. numbers of
caving accidents in a location; how many of these
resulted in serious injuries or deaths.

(e) Aggregating over attributes E.g. total numbers of
fatalities in earthquakes in Asia in the past fifty
years.

(f) Finding extreme similar instances Based on dif-
ferent attributes, e.g. the earthquake to have
killed the largest number of people; the most grisly
kind of death etc.

(g) Newsworthy similar instances Similar to (f), find-
ing similar events with a newsworthy character-
istic, for example “any funded science projects
which have been associated with animal rights ac-
tivity”.

When the journalist is satisfied with the angle, he typically
selects content from the materials he has examined in order
to support and elaborate on the angle in the written back-
ground piece (stage 3 in the Attfield and Dowell model).

3. RELATED WORK: TASK-BASED EVAL-
UATIONS FOR INFORMATION ACCESS

For more than a decade there has been growing interest in
task-based user evaluations of information access systems.

One line of such work has concentrated on studying the
effect that priming a subject with a task context has on the
retrieval of relevant documents from a document collection,
e.g. [8, 15]. Hansen and Karlgren [15], for example, consider
the effect that a work-task scenario description may have on
a reader’s assessment of the relevance of documents retrieved
in a non-native language they know well. While these sorts
of study can yield insights into document retrieval technolo-
gies, they cannot, given their focus on document retrieval,
give insights into the utility of other information access tech-
nologies for tasks that could potentially benefit from them

In contrast to this work, and perhaps less well explored,
is work on evaluations in which the assessment has focused
on measuring the outcomes of system use. Here the em-
phasis has been on evaluating information access systems
indirectly, assessing how well systems have enabled the user
to carry out some wider task, such as: answering a clinical
question [16], writing a report [21], revealing the topic struc-
ture of an archive [22], etc. Apart from providing valuable
insights into the benefits systems may bring to tasks, this
approach is notable in that it allows for a comparison of sys-
tems which have different outputs, e.g. a list of document
headlines vs. summaries of document clusters.

We note the task scenario used in McKeown’s work [21]
is in the same domain as the angle seeking task we describe
in this paper. The authors asked subjects to help write
reports for an issue in the news e.g. Hurricane Ivan’s ef-
fects. Key differences are that they described this as a “fact
gathering” scenario, where users answer three related ques-
tions about an issue in the news. So, a pre-specified topic
guides information seeking and as such there is less empha-
sis on discovery and analysis for the written result, which
is in contrast to what we have observed for the angle seek-
ing task. Other task-based evaluations where the user task



shares some characteristics with those of angle seeking for
background news task include Baldonado and Winograd [4]
who used the wider task of writing a term paper for a grad-
uate seminar (on either cryptography or neural networks)
to focus a comparative evaluation for two variations of the
Sensemaker information-exploration interface. They asked
users to determine the specific topics and then to write down
the titles of one or two promising references. However, the
evaluation did not include a measure of the task outcome,
focussing instead on the character of the interactions in the
different conditions and on user satisfaction. There has been
a notable line of work on developing IR applications to sup-
port the task of generating and testing hypotheses founded
in literature collections, e.g. [24]. But to date, and to the
best of our knowledge, evaluations have been restricted to
demonstrating by critical example as opposed to more sys-
tematic evaluations involving multiple users carrying out
multiple tasks in different system conditions.

4. AN ANGLE SEEKING EVALUATION
The information seeking activities typical of angle seek-

ing, identified above in Section 2, suggest that a large range
of possible information access systems could be applied to
the angle seeking task. Document retrieval, similar event
searching, topic tracking technology, overview technologies
(e.g. scattergather), association mining techniques could all
potentially be of help. Furthermore in current practice jour-
nalists are limited to document retrieval systems, but ex-
press considerable dissatisfaction with this technology for
the task. Therefore there is a strong motivation to investi-
gate the benefits which alternate approaches might bring to
the task and for an evaluation which allows potential bene-
fits to be assessed.

Since different information access technologies may differ
in their objectives and outputs, in the role of the system in
application setup, in the type user interactions, and so on,
directly comparing the outputs of such technologies may not
be feasible. This is one of the strong arguments mentioned
above for devising an extrinsic evaluation.

To do this we proceed as follows: (1) identify a task out-
put; (2) gather task outputs as produced by users who em-
ploy different information access technologies; (3) get ex-
perts to evaluate the “goodness” of the task outputs. This
approach is based on the assumption that if two setups A
and B, in which humans work with an information system
to complete some task, differ only in their embedded infor-
mation systems SA and SB , and A outperforms B according
to some evaluation criteria, then SA is more positively eval-
uated that SB .

For the angle seeking task, we propose a setup consisting
of a journalist together with an information access system
and a text information source, or digital archive. Input to
the setup is a breaking news story. The subject is asked
to read this story and use the information resources to find
as many angles for a background piece to the new event as
possible within 15 minutes. The output is a list of angles
and for each a list of documents which support the angle.

For this task we can identify various possible evaluation
criteria: user satisfaction, effort, quality of output from the
setup (the angle plus supporting content), and time to com-
plete. To carry out an evaluation we must operationalise
these criteria as measures. For example, user satisfaction
could be measured by a post task questionnaire; effort by

the number and type (productive or non-productive) of user
interactions with the system, quality by experts’ judgements
on the angles plus supporting documents found by users. In
the case study reported below we used two evaluation cri-
teria only: (1) subjects’ perception of the utility of each
interface as a mechanism for searching for background in-
formation; and (2) the quality of the information provided
by each interface.

In the rest of this section we describe a case study in using
angle seeking as a scenario for evaluation two information
access technologies. We first provide some details of the
technologies, describe the design of the experimental setup
in more detail and then present results.

4.1 Technologies Compared
A new technology that might be suitable for the task of

seeking angles for breaking news events is what we refer to
as “associative summaries”, an approach that takes semanti-
cally annotated documents that are topically related to the
breaking news event, looks for strong associations in the an-
notations, and then presents these associations as indexes
to document clusters. The intuition here is that these sum-
maries will give the user an idea of what content is available
in the archive and of patterns in the data. Our hypothesis
is that, given that angle seeking is a task that frequently
requires a new event to be seen as the continuation of a
pattern or trend, then a technology that actively discovers
patterns in the data in areas topically related to the new
event will be of more benefit than one which leaves the user,
who may know little about either the topic or the archive
content, to drive the information seeking process himself.
In the evaluation below we compared associative summaries
with a conventional document retrieval system, as a base-
line, using the angle seeking task as an evaluation scenario.

4.1.1 Associative Summaries for Information Access
The associative summary technique may be summarised

as follows (for full details see [23]). First it is assumed that
an archive has been semantically annotated for entity types
such as person, location, date, organization and so on and for
keyphrases where the latter are single or multiwords terms
that are indicative of document content (a variety of tech-
niques exist for identifying these, such as [25]). For the
experiment reported here a subset of these entity types was
selected, consisting of just person, location and keyphrase.

The technique is applied to a topically coherent subset of
documents from the archive. This subset, called the topic
set, is assembled using a query to a search engine running
over the archive (e.g. “China AND polution” – in the exper-
iment one query was selected for each breaking news story
for which subjects had to find angles). From the lead seg-
ment of each document in this topic set a fixed number of
most frequently occurring instances of each of the nominated
entity types is identified – in the current case the ten most
frequent persons, locations and keyphrases. For each docu-
ment in the topic set a binary vector representation of length
30 is then created, one position for each of the 30 frequently
occurring entities, a 1 in any position in the vector indicating
that there is a mention of this entity in this document.

The vector representations of the topic set are input to
a clustering algorithm, in this case a modified version of
Predictive Apriori with bottom-up agglomerative clustering
[1]. The resulting clusters, representing potentially signif-



icant associations, are presented to users using one of two
interfaces. The first interface (called the Full Associations
interface below) shows associations grouped according to
the entity types found in the associations. So, for exam-
ple, all associations involving say keyphrases and locations
– for instance “river Russia spill” in the “China AND pollu-
tion” topic set – are shown together, as are all associations
involving just persons, and so on. Selecting any association
takes the user to a page listing the titles of all documents
in the archive (not just in the topic set) containing occur-
rences of the terms in the association (in our example, all
documents containing occurrences of “river”, “Russia”“spill”
“China” and “pollution”). The second interface (Combined
Associations) simply shows all associations, without group-
ing them by the types of entities found within them. Again
selecting any association leads the user to page listing titles
of all documents in which the association is instantiated and
links to the full documents.

4.1.2 Baseline Document Retrieval System
The baseline system was the document retrieval system

within Ontotext’s KIM semantic annotation platform [19],
itself built on the Lucence open source search engine library
1, an implemention of the vector space model. For the base-
line interface, users constructed search terms themselves for
the breaking news story and typed these directly into an in-
terface to Ontotext’s search facility. Rather than use the in-
terface provided by Ontotext, a separate page was designed
that preserves the look-and-feel of the other two interfaces.

4.1.3 Data Resources
Ontotext Corporation provides an interface to roughly

500,000 news articles from sources such as Reuters, the PA,
ABC News, the BBC, and CNN. Each document has been
automatically annotated for keyphrases and named entities
using the KIM platform. For the experiments described
here, Ontotext provided a Java applet that enabled us to
query the archive by key term and receive a set of semanti-
cally annotated documents in XML format in return.

4.2 Experimental Design
We recruited a total of 18 subjects on the basis of their ex-

perience in news writing. Participants included sixteen MSc
graduate students in the Department of Journalism Stud-
ies, University of Sheffield, and two professional journalists
working for the Sheffield Star. We asked each participant to
read a breaking news story and then, using one of the three
interfaces to the Ontotext news archive described above, to
find angles that might help in the preparation of the best
possible background to the story. We set a 15 minute time
limit for the task and asked subjects to find as many good
angles as possible within the allotted time. When satisfied
with an angle participants were to write down the angle (e.g.,
“Previous chemical spill in river in China”) and to save any
documents which supported the angle.

To help them carry out this task, we provided a short sce-
nario which asked a participant to imagine him/herself as a
reporter working for an international newswire agency and
that the news editor had called for a 500 word background
report for the wire to support a breaking story. Each sub-
ject carried out three tasks, each on one of three topics,
real news stories chosen from AP newswire via Google, from

1lucene.apache.org

within two weeks of the date of the start of the experiment.
Of the three breaking news stories, one was about riots in
France following the election of Nicolas Sarkozy as President,
one was about a threatened lawsuit by the European Union
against Microsoft, and one about new Chinese government
measures to address pollution. These topics contain a range
of event types/entities: one focussed on a person (e.g. Nico-
las Sarkozy), one focussed on an organization and a political
entity (e.g. Microsoft and the EU), and one focussed on a
country and a keyword (e.g. China and pollution).

Each subject completed three tasks by interacting with
each of three interfaces in turn, in a within-subject design.

We varied the interface order across subjects in order to
assess the effects of the interface on user behavior and ex-
perimental judgment. Across the 18 subjects, each interface
was used six times as the first, second, or third interface,
respectively. To mitigate the confounding effects of story
type on subjects’ perception of the interface, we did not
also vary story type. Each subject completed the Nicolas
Sarkozy task first, the EU/Microsoft task second, and the
China task third.

Subjects were given a sample breaking news story as a
“warm-up”. The three interfaces used in the experiment
had been configured for the warm-up story, and subjects
were given as much time as they wanted to work through
the warm-up task while familiarizing themselves with the
interfaces. Experimenters were present to answer questions
at this point.

After completing the warmup, subjects returned to the
main experimental page, where they were asked to indicate,
in general, how familiar they were with each of the topics
used in the experiment, rating their familiarity on a Likert
scale from 1 to 5, with 5 being “Very familiar”.

Subjects then carried out the experiment with a fifteen
minute time constraint per task. After finishing each task,
subjects were asked to answer two questions about each in-
terface, using a 5-point Likert scale:

• How confident are you that you were able to fully ex-
plore the contents of the corpus? (with ‘1’ indicating
Not confident and ‘5’ indicating Very confident)

• Would you use such a system again? (with ‘1’ indicat-
ing Not likely and ‘5’ indicating Very likely)

User input on the first of these is analyzed as the confidence
metric in Section 4.3; the second as the reuse metric. After
completing all three tasks and seeing all three interfaces,
subjects ranked each interface by its usefulness, again on a
Likert scale from 1 to 5 (‘1’ being Not useful and ‘5’ being
Very useful). This is called the rank metric in Section 4.3.

Finally, users were asked to tell us what they liked best
and least about each interface, using a free-form text box.
This last set of questions was optional, but all subjects ex-
cept one provided feedback here.

4.3 Results and Analysis

4.3.1 User judgments/input
Overall, the two cluster-based interfaces were ranked as

top-choice by our subjects 56% of the time and as either top
or equivalent to the Baseline 67% of the time.

The average rank users assigned to each of the interfaces
is shown in the second column of Table 1. Overall, the



Interface Rank Confidence Use again
(average) (average) (average)

Full 3.11 3.11 3.06
Combined 2.94 3.17 3.0
Baseline 3.28 3.33 3.7

Table 1: The scores users assigned to each interface,
for overall rank, confidence, and reuse.

highest ranking interface was the Baseline system. Prefer-
ence for the Baseline was not significant, however, compared
with the Full Associations interface, based on paired t-tests
and a multivariate analysis of variance (MANOVA; Wilks’
Lambda, F(2,16) = .423, p = .662). This lack of significant
difference indicates that subjects had no strong preferences
among the three interfaces.

Users’ confidence in the usefulness of each interface for
exploring the archive was also not significantly different in
paired t-tests and a MANOVA (Wilks’ Lambda, F(2,16) =
.242, p = .788). The third column of Table 1 shows these
scores. For the reuse metric, reflecting users’ response to
the question about using each particular interface again, av-
erages are shown in the fourth column. As with rank and
confidence, paired t-tests and a MANOVA showed no signif-
icant differences (Wilks’ Lambda, F(2,16)=1.8, p = .198).

We next performed a series of ANOVAs using each of
the subjective measures elicited from users as the depen-
dent variable, and type (i.e., Full Associations, Combined
Associations, or Baseline) and story topic (i.e., Sarkozy, Mi-
crosoft, or China) as independent variables. Table 2 shows
these subjective measures as they correspond to story topic.
We did not find significant effects or interactions with the
independent variable rank. However, we found a marginal
effect of story topic on confidence (p = .098, F = 2.24, df =
2), although no interaction effects. We also found a slightly
stronger, though still marginal effect of story topic on reuse
(p = .066, F = 3.4, df = 2), again with no interaction effects.

Recall that, because stories were always presented to users
in the same order, story topic is a proxy for order in our anal-
ysis. Although there was a marginal effect of story topic
on confidence, there was a significant correlation between
users’ confidence in the systems and story topic (i.e., or-
der). Users’ confidence increased monotonically over the
course of the experiment, regardless of the order of the in-
terface (see Table 2). The effect of order on user judgment
has been seen elsewhere in search-based tasks [9], although
with a much smaller subject population. For our subjects,
confidence grew as they progressed through the experiment.
This suggests that a longitudinal study using these interfaces
might yield interesting results.

One possible explanation for the effects shown by story
topic is the users familiarity with the story itself. The final
column in Table 2 shows familiarity scores by topic, which
were not significantly different. Familiarity had a marginal
effect on confidence (ANOVA, p = .06, F = 2.9, df = 3), but
no effect on rank or reuse. The topic users expressed the
greatest familiarity with a priori, Nicolas Sarkozy, was also
the one that had the lowest confidence scores. The interface
to stories about China, about which users had expressed a
lower degree of familiarity, had the highest confidence scores.

The lack of a significant difference in any of our subjec-

Topic/ Rank Confidence Reuse Fam.
order (avg) (avg) (avg) (avg)
Sarkozy 3.06 2.94 3.22 2.722
Microsoft 2.83 3.06 2.83 2.22
China 3.44 3.61 3.67 2.33

Table 2: The scores subjects assigned each story for
overall rank, confidence, reuse, and familiarity. The
order in the table reflects the order in which the
subjects saw each story topic.

tive measures matches what has been found elsewhere in
the literature [14, 18] when comparing interfaces that pro-
cess data to a Google-like baseline. Simple keyword search
interfaces are well-known and frequently used tools, and it is
not easy in an hour-long experiment to show superior ben-
efits from a new interface. The fact that two associative
summary interfaces were preferred more than half the time
is a positive indicator of the utility of associative summaries.
Users’ confidence grew as they progressed through the ex-
periment, even when they were using the associative sum-
maries in later stages. This indicates that all interfaces met
subjects’ information-seeking needs to some degree.

4.3.2 Expert judgment
In addition to the ratings we elicited from subjects, we also

asked a Senior Lecturer in the Department of Journalism
Studies at the University of Sheffield, who teaches on the
the topic of angles in news stories, to serve as an expert
judge on subject output. This expert judge was presented
with 54 separate“packages”of documents, one for each of the
stories (3) used by each of the subjects (18) to complete their
tasks. Each package consisted of a set of angles, followed by
the stories the subject found to support each angle 2.

The expert judge read the breaking news story for each
topic/interface and answered three questions about each pack-
age of angles and background stories. Answers to the ques-
tions, listed below, were on a Likert scale of 1 to 5, with 1
indicating a negative opinion:

• How would you rank this package for its usefulness in
building a background for the breaking news story?

• How would you rank this package for richness/compre-
hensiveness of background?

• How would you rank this package for originality/un-
expectedness (i.e., does it contain something that is
both novel and helps contextualize the event)?

Each package was examined blindly, i.e., the expert had no
idea who created the package or what interface was used.

2A concern in this part of the experimental protocol was
that it was not possible to elicit judgments from more than
one expert, given the level and specificity of expertise needed
to rate background material, and the time required to exam-
ine 54 sets of background angles and supporting documents.
Because this is the first time, to our knowledge, that this
technology has been both used and evaluated by experts in
the same field, we felt that one set of judgments here would
contribute to an understanding of the usefulness of the tech-
nology, while helping refine an evaluation protocol for use in
follow-up experiments.



Interface Usefulness Richness Originality
Full 2.67 2.22 2.06
Combined 2.72 2.61 2.28
Baseline 3.22 3.28 2.83

Table 3: Rankings from the expert judge for each
interface, on usefulness, richness, and originality.

Topic Usefulness Richness Originality
Sarkozy 2.83 2.22 2.11
Microsoft 2.78 2.78 2.5
China 3.0 3.11 2.56

Table 4: Rankings from the expert judge for each
topic, on usefulness, richness, and originality.

The results of the expert judgments were used to asso-
ciate measures of usefulness, richness, and originality (cor-
responding, respectively, to the questions above) with the
other experimental variables. Table 3 shows the expert mea-
sures as a function of the interface used for the package. Ta-
ble 4 shows the expert ratings for usefulness, richness, and
originality, by topic.

Examined by interface, the baseline performs best along
all dimensions. The differences are not significant, however,
for usefulness or originality, although a MANOVA indicates
significant differences in richness (Wilks’ Lambda, F(2,16)
= 4.6, p < .05). Paired t-tests showed a significant differ-
ence between the richness scores for Full Associations vs.
Baseline interfaces (p = .006, df = 17) and for Combined
Associations vs. Baseline interfaces (p = .048, df = 17).

Scores associated with topic also show significant differ-
ences only for richness measured by a MANOVA (Wilks’
Lambda, F(2,16) = 3.8, p < .05). Paired t-tests showed sig-
nificant differences in richness between Sarkozy angles and
China angles (p < .05, df = 17).

The expert judge used in this experiment was able to pro-
vide insight into the interaction between topic type and rich-
ness, in an interview conducted after the judgments were
elicited. He hypothesized that the topic with the highest
scores along all dimensions, “China and pollution”, lent it-
self naturally to the type of background information that
he would score highly for richness. He further hypothesized
that angles found for the other two topics would be, by their
nature, not as interesting from his perspective.

After rating each of the packets, we asked the expert to
go back through the angles found for each of the three top-
ics and flag the angle+story combinations that he thought
were most interesting. Not surprisingly, he found none that
he felt were outstanding along this dimension for either the
Sarkozy or the Microsoft story. However, he did find two for
the China story, both from the same subject. These two sto-
ries were both found using the Full Associations interface,
and, furthermore, were found by a subject that rated that
interface the highest for usefulness. The fact that the only
angles felt to be truly outstanding by the expert were found
by the same subject, suggested that individual subject per-
formance might be an interesting dimension to investigate.

4.3.3 Examining subjects by performance
Previous research has examined the effects of issues such

as personality [13], and experience [20] on users’ acceptance

High-achieving subjects
Interface Avg. rank Conf. Reuse
Full 3.50 3.50 3.50
Combined 3.00 2.75 3.00
Baseline 2.00 3.00 2.50

Low-achieving subjects
Interface Avg. rank Conf. Reuse
Full 3.25 3.00 3.25
Combined 2.75 3.50 3.50
Baseline 4.00 3.75 4.00

Table 5: Rankings from users, shown by groups, re-
flecting those whose angles were ranked highly by
the expert judge and those that were ranked poorly.

of a variety of technologies related to information presenta-
tion. Here, we investigate correlations between measures
from the expert judge, which evaluate subjects’ abilities
to identify background for stories, and the preferences ex-
pressed by users.

Out of 18 subjects, four fell into a group that scored cu-
mulatively highest on the measures of usefulness, richness,
and originality. Those four subjects are classified as the high
achieving set. Four subjects fell into a group that scored cu-
mulatively lowest on these same three measures and those
four subjects are classified as the low achieving set. Table 5
shows user-elicited scores for each interface, divided by the
high-achieving and low-achieving subjects.

High-achieving subjects ranked the two associative clus-
tering interfaces the highest. The differences here are sig-
nificant between the rank of the Full Associations and the
Baseline interfaces (p < .05, df = 3), with the baseline scor-
ing significantly lower. Low-scoring subjects tended to pre-
fer the baseline (although not significantly). Although the
dataset is small, and we have only the opinion of one ex-
pert judge, this result seems to indicate that the associa-
tive summaries technology was able to be used effectively
by high-achievers at the task.

5. CONCLUSION
We have introduced the task of angle seeking in the back-

ground news domain and shown it to be a rich task with
much potential for focussing new applications and evalua-
tions of information access technologies. We also presented
an angle seeking evaluation which incorporates an expert’s
assessment of task outcome. Moreover, we have demon-
strated this evaluation in an experiment which compared
users’ performance on the task in three different informa-
tion access system setups, two using variants of a novel “as-
sociative summary”technology based on finding associations
in semantically annotated text and a third using a conven-
tional IR search engine. While the results were inconclusive,
in so far as they were not able to establish whether the new
technology was more effective in this task setting, they pro-
vide important insights into the relative strengths and weak-
nesses of the new and the conventional information access
technologies. In particular by showing that the new tech-
nology was preferred by users who were good at the task,
the evaluation has helped to establish the potential utility
of a new technology, validating the observation we made at
the outset that appropriate design of evaluations can help



advance technologies for information access.
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