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Abstract: Web search has become an essential pathway to getting information which assists
learners to acquire new knowledge and solve problems. However, web search is rather
complex and challenging and learners may not acquire valuable information they really
need. Recommendation systems are designed to facilitate learner's web search and proved to
be efficient. Nevertheless, few recommendation systems have so far been developed to
facilitate learners to use precise keywords in specific field. In this paper, an empirical study
is developed to evaluate whether a proposed recommendation system can facilitate learners
in professional community to use keywords precisely.
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Introduction

With the rapid development of information technology in recent years, web-based learning
has been increasingly promoted in education settings. Due to the abundant web content,
learners consider web search an essential pathway to getting information which assist them
to acquire new knowledge and solve problems [13]. Studies also indicate that web search
can facilitate learners to view things in different perspectives and cultivate the
problem-solving ability[2][7].

Since the World Wide Web (WWW) is an open-ended environment, web search is rather
complex and challenging [5]. For example, since anyone can post any information on the
WWW, information is unreliable and incomplete [10]. Learners have to evaluate the
reliability of the source and this may lead to learner’s heavier cognitive load [13]. In
addition, learners may have disorientation problems [6], which means learner have no idea
what and how to search useful information [12][13]. Moreover, learners may find it more
challenging to use precise keywords for searching in specific fields due to insufficient prior
knowledge. As a result, learner’s searching will be interrupted and learner’s motivation will
be decreased. Hence, it is critical to develop mechanism to facilitate learners to web search
and extract information in the web-based learning context.

Several studies indicated that recommendation system is one of the most successful
techniques to help learners find valuable contents [5][3]. A recommender system is a
technique that recommends useful information or strategies that learners may adopt for web
search. Many researchers have developed recommendation mechanisms like content-based
filtering [3][10] and collaborative filtering [4][8]. Content-based filtering provides
suggestions to a learner according to her past search record. Unlike content-based filtering,
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collaborative filtering provides recommendations on the basis of a community of learners
who have similar search record. With the benefit of the mechanisms above, learner’s
problems of information overload, disorientation and keywords using can be alleviated to
some extent by receiving more precise suggestions [1]. However, few studies have so far
been done to use recommend system to facilitate learners to use precise keywords in specific
field. Hence, the purpose of this study to evaluate whether a designed recommend system
can help learners acquire desired information in the professional community.

Method
1. Participants

Participants are 28 graduate students with e-learning background of a university in Taiwan.
Their ages ranged from 22 to 27 years old, and 12 are males while 16 females. All
participants are categorized first year students (17) and second year students (11).

2. Procedure

This study adopts quasi-experimental method which includes the pretest and the posttest,
and each participant was asked to conduct two activities. All participants implements ISI
Web of Knowledge as the platform in the first activity and recommendation system [9] in
the second activity. Participants have to complete assigned task and fill in the proposed
questions. The time span of each activity is 90 minutes.

3. System design

The proposed system used data mining technology which extracted the relationship and tacit
pattern from stacks of data. Association rule approach, one of the data mining technologies,
was used in the system to analyze the relations among keywords. A relationship model
among keywords, which were filtered from fifty thousand papers of 118 journals, could be
further constructed.

As to information retrieval, TF-IDF (Term Frequency-Inverse Document Frequency) was
used to evaluate how important a word is to a paper. The importance of keyword increased
proportionally to the number of times the keyword appeared in the paper. To recommend
learners more suggestive keywords, association rule mining, based on the Apriori
algorithm, was used to construct a relationship model. The system could calculate
association values among the keywords filtered from the abstract and the keywords
provided by authors. Thus, the system would decide the most relevant keywords for
recommendation. Values of Support and Confidence technique were further adopted to
provide learners most relevant keywords. For instance, when leaners input a keyword
‘community’, the system would present all associative keywords with four categorizations
evaluated by the result of Support and Confidence, as illustrated in Figure 1.
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Figure 1. Result of recommendation system

4. Instruments

The questionnaire was adapted from Tsai’s Online Information Searching Strategy [11] and
revised in order to evaluate whether recommendation system affect learner’s online
searching strategies. Participant's information-searching processes were recorded by
Camtasia Recorder, an on-screen capture software. After the activity, participants were
asked to fill out the questionnaires for further analysis.
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