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Abstract. In this paper, we are presenting a retrospective approach to 
evaluating user models by utilizing previously collected learning logs rather 
than setting up a new experiment. This approach is applied in a novel way to 
modeling heterogeneous types of user activity – problem solving, and browsing 
annotated examples. We are blending the two types of activity in the user model 
in an attempt to increase the accuracy of the composite model. Obtained results 
suggest that such blending, in fact, does make a difference both for users 
individually and on a global scale. 
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1   Introduction 

The best way to determine the quality of an adaptive system is through a carefully 
planned empirical evaluation with human subjects. The evaluation design can vary 
from a short-term controlled experiment to a longitudinal study, but before the system 
is put into use its value is rather unknown. The system under evaluation is usually 
considered as a black box, that influences the depended variable as a whole. However, 
it is not always clear what do we really measure when evaluating the quality of an 
adaptive system. The effect or the value of adaptation observed in such experiments 
can be attributed to several things: the accuracy of user modeling, the effectiveness of 
adaptation strategies, or the quality of the content. 

One of the known alternatives to the holistic view on adaptive system studies is 
layered evaluation [1, 2]. It implies that the user modeling component and the 
adaptation component of an adaptive system are assessed independently. The 
evaluation of a user modeling component is based on its accuracy, or predictive 
validity, which defines how well the model represents the actual state of the user and 
how reliably it can predict user’s next action [3]. In the context of adaptive education, 
it can be interpreted as the model’s ability to predict the result of the student’s next 
attempt to apply a concept or answer a problem. 

An interesting opportunity that this approach opens for experimenters is the 
implementation of several modeling algorithms operating on the stored log of users’ 
activity and comparative evaluation of these algorithms based on their predictive 
validity. Such retrospective analysis allows the reuse of once collected data for 
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Abstract. This paper discusses a longitudinal user evaluation of Prospector, a 
personalized Internet meta-search engine capable of personalized re-ranking of 
search results. Twenty-one participants used Prospector as their primary search 
engine for 12 days, agreed to have their interaction with the system logged, and 
completed three questionnaires. The data logs show that the personalization 
provided by Prospector is successful: participants preferred re-ranked results 
that appeared higher up. However, the questionnaire results indicated that peo-
ple would prefer to use Google instead (their search engine of choice). Users 
would, nevertheless, consider employing a personalized search engine to per-
form searches with terms that require disambiguation and / or contextualization. 
We conclude the paper with a discussion on the merit of combining system- and 
user-centered evaluation for the case of personalized systems. 

1   Introduction 

Attaining automatically personalized system behavior is, in many cases, a process that 
can not be considered “complete” at a certain moment in time. On the contrary, per-
sonalization often becomes effective only after a certain period of user-system inter-
action and even after that can be subject to constant changes, as user characteristics 
and interests may change and expand. In order to explore how these long-term 
changes affect the (perceived) usefulness of personalized output, longitudinal studies 
with a partial user focus need to be conducted [1]. However, most evaluations of per-
sonalized systems are short term and do not focus on the effects of continued use [2]. 
Furthermore, most often these evaluations take either a system-centered or a user-
centered focus, while a combination of both yields the most valuable evaluation re-
sults [3]. System-centered evaluations focus on the quality of system algorithms (to be 
assessed by means of quality metrics), while user-centered evaluations center on us-
ers’ subjective experience of their interaction with the system. 






















