User-Centered Evaluation of Question
Answering Systems

Chorng-Shyong Ong, Min-Yuh Day, Kuo-Tay Chen, Wen-Lian Hsu, Fellow, IEEE

Abstract— With the rapid growth of the Internet and database
technologies in recent years, question answering systems (QAS)
have emerged as important applications. As most evaluation
models focus on system-centered evaluation, user-centered
evaluation has attracted little attention. Although many QAS have
been implemented, little work has been done on the development
of a user-centered evaluation for QAS. User-centered evaluation
is used to understand a user’s needs and identify important
dimensions and factors in the development of an information
system in order to improve its acceptance. The purpose of this
study is to develop a user-centered evaluation model for QAS
from the wuser’s perspective. The proposed user-centered
evaluation model provides a framework for the design of question
answering systems from the user’s perspective to enhance user
satisfaction and acceptance of QAS.

Index Terms— Evaluation; Measurement; Question answering
system; User satisfaction

I. INTRODUCTION

E valuation of an information system’s success and user
satisfaction are important research issues in the field of
information management, especially for online service systems
on the Internet. User-centered evaluation models are used to
understand users’ needs and identify important dimensions and
factors in the development of systems in order to broaden their
acceptance. With the rapid growth of the Internet and database
technologies in recent years, question answering systems (QAS)
have emerged as important applications. Hence, they have
received a great deal of attention from information systems
researchers, particularly those in the information retrieval and
natural language processing communities [4-6, 8, 10].
Extensive studies have been made on the evaluation of
question answering systems. Appropriate evaluation would
motivate research by providing suggestions for the overall
improvement of the architecture and behavior of QAS. As most
evaluation models focus on system-centered evaluation,
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user-centered evaluation has attracted little attention. However,
if we are to build a practical question answering system, we
must achieve a performance level that satisfies the majority of
users.

The purpose of this study is to develop a user-centered
evaluation model for question answering systems based on a
literature review of information system models and theories.
Based on the user’s perspective, we propose an integrated
reference model for the design of QAS to enhance user
satisfaction and acceptance.

II. LITERATURE REVIEW

To better understand the user-centered evaluation of
question answering systems, we systematically review five
major IS theories, namely, the Theory of Reasoned Action
(TRA) [3]; the Technology Acceptance Model (TAM)[2]; the
Theory of Planned Behavior (TPB)[1]; the Unified the Theory
of Acceptance and Use of Technology (UTAUT)[7]; and the
Theoretical Integration of User Satisfaction and Technology
Acceptance (TIUSTA)[9].

The Theory of Reasoned Action (TRA) [3], which is drawn
from social psychology, is one of the most fundamental and
influential theories of human behavior. Davis et al. [2] applied
TRA to individual acceptance of technology and found that the
variance in acceptance was largely consistent with studies that
had employed TRA in the context of other behaviors. The
Technology Acceptance Model (TAM) is an adaptation of TRA.
It was designed specifically for modeling and predicting
information technology acceptance and usage in the work
environment. Ajzen [1] refined TRA and proposed the Theory
of Planned Behavior (TPB). The major difference between
TRA and TPB is that the latter incorporates a third determinant
of behavioral intention, namely, perceived behavioral control.

Venkatesh et al. [7] observed that information systems
research has long studied how and why individuals adopt new
information technologies. There are several streams of IS
research, one of which focuses on individual acceptance of
technology by using intention or usage as a dependent variable.
Other streams focus on implementation success at the
organizational level, or on task-technology fit. In addition,
Wixom and Todd [9] indicated that research on perceptions of
information systems (IS) success can be categorized in to two
primary research streams — user satisfaction literature and
technology acceptance literature. However, as these two
approaches have been developed in parallel, they have not been
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reconciled or integrated.

III. PROPOSED USER-CENTERED EVALUATION FOR QAS

Information systems research has resulted in the
development of several theoretical models, with roots in
information systems, psychology, and sociology, to explain

user satisfaction and an individual’s intention to use technology.

However, as Wixom and Todd [9] indicate, there is a need to
develop a refined understanding of the relationships between
the theoretical integration of user satisfaction and technology
acceptance.

In this paper, we propose a user-centered evaluation model
for question answering systems based on a review and
synthesis of existing models of IS user satisfaction and
technology acceptance. The proposed user-centered evaluation
model for question answering systems is shown in Figure 1.
There are ten dimensions in the proposed user-centered
evaluation model for question answering systems, namely,
information quality, system quality, service quality,
information  satisfaction, system satisfaction, service
satisfaction, perceived usefulness, perceived ease of use,
intention to use, and use behavior.

The fundamental concept of the proposed model is inspired
by the TRA believe-attitude-intention-behavior theory, which
is one of the most influential theories of human behavior [3].
We adopt three dimensions of quality from the updated DeLone
and McLean Information Systems (IS) Success Model, namely,
information quality, systems quality, and service quality. Like
quality, satisfaction also has three major dimensions:
information satisfaction, systems satisfaction, and service
satisfaction. Quality will affect subsequent satisfaction.

Information quality is defined as the quality of the
information provided by a QAS. Similarly, system quality is
defined as the quality of the system provided by a QAS, while
service quality is defined as the user’s judgment about a QAS
service's overall excellence or superiority.

Information satisfaction is defined as the extent to which an
individual’s attitude influences the gap between expectations
and the perceived performance of the information provided.
Similarly, system satisfaction is defined as the extent to which
an individual’s attitude influences the gap between
expectations and the perceived performance of the system;
while service satisfaction is defined as the extent to which an
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Figure 1. Proposed user-centered evaluation model for
Question Answering Systems

individual’s attitude influences the gap between expectations
and the perceived performance of the service.

Perceived usefulness is defined as “the degree to which a
person believes that using a particular system would enhance
his or her job performance,” while perceived ease of use is
defined as “the degree to which a person believes that using a
particular system would be free of effort”.

Intention to use is defined as the extent to which an
individual intends to perform a specific behavior. Use behavior
is defined as the actual use behavior of QAS.

IV. CONCLUSION AND FUTURE RESEARCH

To enhance user satisfaction and the success of question
answering systems, we have proposed a user-centered
evaluation model for QAS, based on a review and synthesis of
existing IS user satisfaction and technology acceptance models.
We believe the proposed user-centered evaluation model
provides a framework for the design of question answering
systems from the user’s perspective and that it could help
increase user acceptance of QAS.

In the future, we will use the model to conduct an empirical
study of question answering systems and analyze the
theoretical and managerial implications of this study’s results.
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