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ABSTRACT

To help researchers in building a knowledge foundation of their research fields which could be a time-
consuming process, the authors have developed a Cross Tabulation Search Engine (CTSE). Its purpose is
to assist researchers in 1) conducting research surveys, 2) efficiently and effectively retrieving information
(such as important researchers, research groups, keywords), and also 3) providing analytical information
relating to past and current research trends in a particular field. Their CTSE system employs data-processing
technologies and emphasizes the use of a “Learn by Searching” learning strategy to support students to
analyze such research trends. To show the effectiveness of CTSE, a pilot experiment has been conducted,
where participants were assigned to do research survey tasks and then answer a questionnaire regarding the
effectiveness and usability of the system. The results showed that the system has been helpfil to students in
conducting research surveys, and the research trend transitions that our system presented were effective for
producing research trend surveys. Moreover, the results showed that most students had favorable attitudes
toward the usage and usability of the system, and those students were satisfied in gaining more know ledge
in a particular research field in a short period.

Keywords:  Analysis, Learning by Searching, Research Trends, Search Engine, Text mining

1. INTRODUCTION lyze past and emerging research trends. These
activities are integral to the research process for

When initiating a new research project, researchersofalltypesincluding those situated
researchers are often required to conduct a ingovernments or professional organizationsas
research survey (also known as a literature  well as academic ones. As indicated by Hwang
review), collect papers of relevance and ana- and Tsai (2011), “results analysis could help
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policymakers in governments and researchers
in professional organisations to allocate the
necessary resources and make plans for sup-
porting future research and applications; Doing
research survey could be good references for
educators and researchers who plan to con-
tribute to the relevant studies.” Being able to
predict and detect emerging research topics is
often a desired (or essential, even) element of
conducting high-quality research. A number of
methods have been proposed in the literature
review within the area of information-based
systems to help researchers identify emerging
topics within a research area. Five of these dif-
ferent methods/systems are described below:

1. Bun (2005) proposed an Emerging Topic
Tracking System (ETTS) which is an
information agent for detecting and track-
ing emerging topics from a particular
information area on the Web. It uses a new
TF*PDF (Term Frequency * Proportional
Document Frequency) algorithm to detect
the changes in the information area of the
user’s interest and generate a summary of
these changes for the user at set intervals
oftime. This summary of changes consists
of'the latest most discussed research issues
and may, as a result, reveal an emerging
topic or topics.

2. Decker et al. (2007) used a semantic ap-
proach that proposes a method for extract-
ing the names of those researchers in their
early stages of aresearch area, indicated by
the amount of high-quality publications. It
can be effective in retrieving many exact
matches of researchers that have major
contributions within the research area being
explored.

3. The Hierarchical Distributed Dynamic
Indexing (HDDI) system mentioned in
Bouskila and Pottenger (2000) aims to
identify features and methods for improv-
ing the automatic detection of emerging
trends by generating clusters based on
semantic similarity of textual data. The
rate of change in the size of clusters and in
the frequency and association of features is
used as input for applying machine learning

techniques to classify topics as emerging
or non-emerging.

4. Collaborative Inquiry-based Multimedia
E-Learning (CIMEL) is a multi-media
framework for constructive and collabora-
tive inquiry-based learning (Blank et al.,
2001). The semi-automatic trend detection
methodology described in (Roy etal.,2002)
has been integrated into the CIMEL sys-
tem in order to enhance computer science
education. Citations traces are used with
pruning metrics to generate a document
set for an emerging trend. Following this,
threshold values are tested to determine
the year that the trend was emerged. A
multimedia tutorial has been developed
to guide students through the process of
emerging trend detection.

5. Moreover, some researchers used biblio-
metric methodologies to analyze the trends
and forecasts in different domains, such as
e-commerce, supply chain management
and knowledge management (Tsai, 2011;
Tsai & Chi, 2011; Tsai & Chiang, 2011).
Using a bibliometric approach, (Tsai &
Yang, 2010) analyzed data mining and
CRM research trends from 1989 to 2009
by locating headings “data mining” and
“customer relationship management” or
“CRM” in topics in the SSCI database.
Especially, the approach utilized search
categories such as publication year, cita-
tion, country/territory, document types to
explore the differences in the two fields.

Asmentioned above, research trend survey
is an essential preliminary step for conducting
any academic or non-academic research. In
particular, many junior researchers experience
difficulties in locating the appropriate keywords
and subsequently experience difficulties for
conducting a literature review in their research
field(s). With the development of ICT technolo-
gies such as data-processing, it is possible to
design search engines to address such learning
difficulties or research needs. Data-processing
is a broad category which includes functions
such as search engines, data mining, recom-
mendations, and image recognition; and such
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technologies have been utilized to build our
Cross Tabulation Search Engine (CTSE) system.

In this paper, we describe this system
- Cross Tabulation Search Engine (CTSE)
which we constructed in order to support in
particular junior researchers for conducting
and analyzing research trend surveys in a more
straight-forward manner. Our CTSE system
can analyze large amounts of information in
a very short time in order to provide insight
into the distinct changes occurring in different
research fields and subsequently present ap-
propriate and detailed emerging research trends
for students/users.

Our CTSE search engine has been popu-
lated with 13326 articles and papers from
SciVerse Scopus (http://www.info.sciverse.
com/scopus/) that were publish from the year
1992 to 2012, and contain the keyword “e-
learning”, these articles are all related to the use
of computer technologies in education, which
include “mobile learning”. To use our system,
the user inputs keywords of topics that they
intend to search and find information on. The
system then presents to them a list of publica-
tions including the years, authors, countries, etc.
The user can then choose the x and y axes on
the system to compare these publications using
different categories (such as years, authors). The
relevance of inputted keywords is calculated by
our systemusing co-occurrence frequency. This
means that if a word has a higher relevance to
the keywords given in the abstracts of papers
(i.e. co-occurrence frequency), these words are
listed up as feature words. Subsequently, the
system gives the user effective visualizations
to understand the research trend transitions.

The previous studies were about proposing
new methods in the literature review within the
area of information-based systems. Our CTSE
system is distinct from the methods/systems in
the five categories described above for analyz-
ing research areas, in that our system not only
presents the emerging topics of the completed
research, but also presents current occurring
emerging topic trends and gives the user effec-
tive visualizations to understand the research
trend transitions.

In terms of pedagogical significance and
effectiveness, our CTSE system has two features
to facilitate these:

1. Users can use the system to analyze and
compare knowledge/information and
research methods in the literature review.
The system can also retrieve and present
related literature and papers to users and
therefore helping the students to learn
how to do literature retrieval and analysis
naturally.

2. Students are able to retrieve large volume
ofinformation regarding the research trend
progresses and keyword search transitions
of their research field(s) using the system.
Therefore, the pace in which students
conduct scientific research and research
trend surveys can be speeded up using the
system and to subsequently obtain scien-
tific research results and achievements at
a quicker pace. Using this information,
students become more knowledgeable
about emerging research trends in their
research area and decide their research
topics accordingly, and make important
decisions about their topics of interest, as
well as allowing students to more accurately
predict how they should position their own
research in the future.

The organization of the paper is as follows.
In section 2, a literature review including tech-
nologies, methods and learning strategies relat-
ing to the foundation of CTSE is presented. In
section 3,the CTSE systemis described together
with the implementation of it. In section 4, we
present a pilot study using the CTSE system
and a discussion and implication of the results
obtained from this study. Finally, in section
5, conclusion and future works are discussed.

2. LITERATURE REVIEW

In this section, a literature review concerning
some of'the technologies, methods and learning
strategies motivating the design of the CTSE

Copyright © 2013, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



34 International Journal of Distance Education Technologies, 11(1), 31-44, January-March 2013

system is presented. Specifically, these are
Mindtools, and the “Learning by Searching”
learning strategy.

2.1. Mindtools

Mindtools are computer-based learning ap-
plications which serve as extensions of the
mind (Jonassen, 1996). Jonassen (1999, p9)
described Mindtools as “a way of using a com-
puter application program to engage learners
in constructive, higher-order, critical thinking
about the subjects they are studying”. Mindtools
include databases, spreadsheets, concept maps,
computer conferencing, simulation programs,
and communication facilities such as online
discussion forums and search engines (Wu et
al., 2010). These tools are used to demonstrate
how learners can model what they know, and
build model, externalize learners’ conceptions
(Bratt & McCracken, 2007). For example,
Hwang et al. (2011) developed a Mindtool to
help students organize and share knowledge for
differentiating a set of learning targets based on
what they have observed in the field.

Our CTSE system can be regarded as a
Mindtool in the sense that it allows informa-
tion relating to research articles or papers to be
organized and the relationships between these
can be displayed visually to users. Users can
use the CTSE to search for and analyze articles
or papers in order to answer specific questions
relating to their research. The system also
teaches students to explore and examine the
data in order to reveal important information
relating to their research. The system also al-
lowsrelational databases to be displayed. These
databases enable users to interrelate information
in several tables, which could support higher
level thinking for advanced learners.

2.2. “Learning by
Searching” Strategy

The act of searching for information is a
cognitive process that acquires knowledge
actively and we have defined this act as ‘learn-
ing by searching’, for the purpose of this study.
Searching information online using search

engines such as Google is a common everyday
practice carried out by many people in order
to obtain information, for solving problems or
completing study tasks. Searching information
online has becoming a part of many people’s
everyday learning processes or activities. Given
the advancement of internet and search engine
capabilities, ‘learning by searching’has become
an important style of learning or obtaining of
informationutilized by academic/non-academic
junior as well as senior researchers. Liu (2008)
argued that the skill to ‘learn by searching’ is
necessary for students and researchers. The
cognitive processes underlying information
searching have been investigated by a number
of researchers. For example, State (2009)
examined the search habits of 72 participants
while conducting a total 0f426 searching tasks.
It was found that the searching of information
imitated a learning process rather than simply
a way of obtaining information. Therefore
implying that ‘learning by searching’ is a
learning strategy, as opposed to a searching
process. Similarly, Bruner (1967) suggested
that students were more likely to remember
concepts if they discovered them on their own.
In the 21% century, ‘learning by searching’ pro-
vides newly developed pedagogy to meet the
knowledge needs of learners and it is a strategy
that advocates students to take the initiative to
acquire knowledge. However, search engines
currently do not provide returned results which
are categorized into different groups or areas
(of research, for example).

As part of our CTSE system, we have de-
veloped asearch engine whichis able to support
the ‘learning by searching’ learning strategy or
process. Our search engine enables students to
master some of the basic concepts and methods
of searching and locating scientific literature
survey during the process of document retrieval.
Students can recognize and learn the research
trends in depth through accessing and search-
ing the data and viewing the analysis results
provided by the system. Our search engine can
support students’ individual learning, it can be
used to broaden their sources of knowledge and
improves their self-learning ability. The role of
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the instructors is switched from the providers
of information to the facilitators of students’
active and initiated individual learning.

3. THE IMPLEMENTATION
OF THE SYSTEM

We downloaded 13326 articles and papers
which range from 1992 to 2012, as of June 24,
2011. Note that the number of documents of
2011 is small, since most of them are not open
to public yet. Each document of the project
contains, *title, project id, *period,*represe
ntative,*members, genre, keywords, outline
and amount. We indexed the marked(*) items
to construct a search engine. We ignored the
representative and members in our implementa-
tion. We used special marks such as “y:2009”
and “n:SachioHirokawa” to distinguish the year
information and the name of the researcher
from usual keywords, when they are indexed.

3.1. General Approach

In order to help students to grasp the outline,
problem, method and solution of the literature
efficiently, our system provides a method of
extracting sentences which describe existing
research problems automatically; these prob-
lems are retrieved from paper abstracts in the
literature review using clue words. Johan et
al. (2005) determined that “when two terms
frequently co-occur in, for example, the same
sentence, they are related. The more frequently
they co-occur compared to how often they
each occur individually the stronger we will
assume their relationship to be”. Therefore, the
feature words of search results should have the
highest co-occurrence frequency with inputted
keywords. Our system calculates relevance of
inputted keywords using co-occurrence fre-
quency. Ifthe words have higher co-occurrence
frequency, then the words have higherrelevance
of inputted keywords, and these words are list
up as feature words.

3.2. Interface of the CTSE

As show in Figure 1, a user can control his/her
process by specifying (a) the queries for search
and (b) the features to be displayed. The search
results are shown in (d) matrix form together
with (c) the ordinary listing of articles (see
Appendix). The characteristics of our search
engine is in the listing of articles obtained as a
search result, but in the way that feature words
of search result are displayed. User specifies 2
features from “word”, “year”, “country”, “au-
thor”, “source” or “organization”. The number
ofarticles that matched the pair of feature words
are shown in a matrix map. Imagine that a list
of articles outlines are obtained for a query “q”,
thatR1,R2,R3,R4 and RS are the top 5 research-
ers and that W1,W2, W3 W4 and W5 are top 5
feature words in the search result. The system
conducts 5*5 search with “q and Ri and Wj”
to calculate the number projects that matches
the condition. The number is displayed in the
(1,j)-th cell of the matrix.

3.2.1. Input Query and Parameters

The “input query and parameters” includes
“keywords “, “Detail menu”, “Detail list”,
“DB”, “Exclusion of stop words”, “Sort
by weight”,”Axes of matrix”, “Word”,
“Year”,”Country”, “Author”, “Source” or
“Organization”..

3.2.2. Output of Features

The output have features such as “to show the
number of search results”, “to show the number
of articles per year”, “to show the top-N of au-
thors” and “to show top-M related words”. The
fraction shows the number of articles that match
the query and the keyword. The denominator
displays the number of articles that match the
query. A click on the faction yields a narrowing
searchusing the query and the keyword. A click
on the denominator yields a new search with

the keyword without the query.

Copyright © 2013, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



36 International Journal of Distance Education Technologies, 11(1), 31-44, January-March 2013

Figure 1. Interface
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3.2.3. Matrix Display

The search result is shown in a matrix, where
the x-axis and y-axis are determined in 5 and
the number in each cell means the number of
documents that match both of x-axis and y-axis.
The keywords, years, names of researchers in
the first column and in the first row can be used
for a new search. A click on a cell displays the
list of titles of the articles in the lower frame.

3.2.4. List of Article Titles

When users click on the cell. The top 10 titles
of the articles will be shown from the list.

3.3. Analysis Samples

In the remainder of this section, we show a
case study with respect to the query “mobile
learning”. Figure 1 displays the 478 articles
retrieved by the query where the publication
year and the country of the authors were chosen
as the x and y axes, where the top 8 countries

ded Learning; Lare

ing: Mabile C Mobile Learning

% Large classrooms, whether on school grounds or online, have long suffered from s lack ofinta ractivity. Many
online classes simply provide recorded instructor lectures, which only reinforces the negative eflects of
passive non—participatory learning. The E-Learning Lab of Shanghsi Jisotong University developed 2
cutting-edge mabile lesrning system that can deliver live brosdcasts of real-time classroom teaching or
training to learners with mobile devices. Their system allows learners to customize means ofcontent-
reception, based on when and where they tune into the broadoast, The system also supports shart
text-messaging and instant polls.Through these wenues, learners can interact with the instructor and class
mates in resl time. This paper describes this system in detsil, and also report results from a test

were chosen to be compared. We can see that
the number of articles are increasing in Taiwan
and China. On the other hand, UK, which had a
large publication until 2008, has few articles in
2010. Spain is increasing the number of articles
after 2009. The list of titles in lower-left of the
Figure 1 displays the articles publish in 2008 by
Chinese authors. Thelistis generated by asimple
click on the cell where the line of “2008” and
the column of “c:China” crosses. The detailed
meta-data of the first article is shown in the
lower-right of the Figure 1. A click on a title
in the left lists gives the detailed information
of the article. Analysis begins by a query from
a user. However, once a user gives a query, he
can choose the axes for his viewpoints, select
the cell or the article to see in detail by a click
with his mouse. All he needs to view the tabula-
tion and evaluate the importance of particular
target to be analyzed further.

Figure 2 displays the top 5 organizations
with respect to a query “mobile learning
c:Taiwan”. Figure 2 is obtained by choosing
the organization as both x and y axes. The cross
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Figure 2. Analysis with organization by Organization
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tabulation shows the relationship of organiza-
tions. We can found that the four universities
(except Tamkang U.) have collaborative articles
with joint authorship.

To find the key researchers of each univer-
sity, we chose the authors as y axis and obtain
the Figure 3. The five articles by Tamkang U.
are made by the group of “a:Shih_T.K. (4/33)”
and “a:Chang_C.-Y. (3/5)”. The first line of
Figure 3, we see the names of researchers fol-
lowed by two numbers. The first number shows
the number of the articles that matches the
query by the researcher. The second number
shows the number of all articles by the re-
searcher. Thus, we can interpret “a:Shih T.K.
(4/33)” as that Shin T.K. is a senior researcher
who have been working not only in mobile
learning butin otherrelated area and that Chang
C.-Y. might be a young researcher who started
recently and is focused in mobile learning.

Figure 4 displays the author*author cross
tabulation of the search result with respect to
aquery “mobile learning c: Taiwan o: Tamkang_
University”. This query is determined by click-
ing the number “5” at the display of
“0:Tamkang.U (5/75)” in Figure 3. We can see
two groups. The first group consists of Kao
T.-C, Chang C.-Y, Shih T.K. and Shih K.-P. The
other consists of Chang C.S. and Chen C.H.

Figure 3. Analysis with organization by Author

Figure 5 shows the relationship of top 10
researchers with respect to “learning c:Taiwan
o:Tamkang University”. Figure 5 is an ex-
panded analysis of Figure 4 by removing the
keyword “mobile”. Figure 4 shows the organi-
zational approach of Tamkang U. in the field
of learning.

4. PILOT EXPERIMENT

In order to evaluate the effectiveness of our
CTSE system, an experiment was conducted.
Nine students from the graduate school of In-
formation Science and Electrical Engineering
ofouruniversity participated in this experiment.
These included four fourth-yearundergraduate,
four master and one PhD students. We required
that participants must have some previous
experience of conducting literature review or
research surveys manually using Internet search
engines in order to evaluate the system. All nine
participants met this requirement.

In this section, first the experiment meth-
odology is described, followed by the study
results from this experiment, followed by the
results from a questionnaire study relating to the
CTSE system, finally some qualitative feedback
regarding the usefulness of the system.
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Figure 4. Analysis with Author by Author
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4.1. Methodology

Participants were explained the functions of
our CTSE system, how the system works and
how they can use the system to perform vari-
ous individual tasks such as how to find the
researchers, investigate and analyze the research
trends. The experiment required participants to
perform four tasks (shown in Table 1) which
consisted of conducting research surveys in the
field of mobile learning using the CTSE system.
They were asked to write down their research
survey results accordingly with pen and paper.
They spent about two hours in total on the tasks.
They completed these surveys independently,
without any instructions or any help from others.
Their written papers were collected afterwards
for data analysis.

4.2. Study Results

Table 2 shows the participants’ results of con-
ducting the four above-listed tasks in the form

Figure 5. Expanded Analysis

of research surveys using our CTSE system.
The participants’ answers to the tasks showed
that they retrieved the relevant information or
knowledge about the mobile learning field.
Tasks 1 to 3 required participants to retrieve
factual information and participants have re-
trieved these successfully; the answers by the
nine participants were almost identical. Task
4 is a research-based question requiring more
analytical and in-depth skills from participants,
in order to obtain the answers to this task. From
these results, we can conclude that using the
CTSE system, it is possible for students to
conduct research surveys in a shorter time and
it can support their acquiring of information
and knowledge.

After the experiment had taken place, an
evaluation questionnaire regarding the CTSE
system was given to all of the participants to
complete. Table 3 shows the questionnaire and
the results. The questionnaire consists of 7
questions - QI to Q7 were measured using
four-point Likert scales varied from ‘1 - strong-
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Table 1. Tasks

Tasks Content
(a) Find some of the main researchers in mobile learning area.
(b) Find some influential research groups in the mobile learning area.
(c) Find some main research keywords in the mobile learning area.
(d) Investigate the research trends of mobile learning in the last 10 years and the appearance of mobile
learning.

ly disagree’ to ‘4 - strongly agree’. The par-
ticipants were also asked to comment on their
answers and to provide some suggestions for
improving the system.

From Q1, the mean score of the question
was close to 4 (strongly agree), which means
that the participants strong agreed that the
system was easy to find the required informa-
tion such as researchers; Q2 and Q3 presented
that 66.7% of the participants agreed that it was
easy to find researcher groups and main research
keywords, 33.3% of participants did not agree;
From Q4, 83.3% of the participants confirmed
the changes of mobile learning research trend
for each year, 16.7% of them cannot; whereas,
Q5 indicated thatthe opinions of the participants
were divided, which means that it was not easy
to investigate when the appearance of mobile
learning occurred. Q6 presented thatall of them

agreed that it was easy to compare the differ-
ences of mobile learning with courtiers. From
Q7, 83.3% of the participants agreed that it was
easy to compare the feature keywords of mobile
learning, 16.7% of them did not. These results
indicate that our CTSE can help researchers to
perform research surveys easier than if done
manually without the system. In some way, the
‘learning by searching’ strategy is also sup-
ported as shown by the open-ended research
task of finding the mobile learning research
trend (task 4), participants must have acquired
the information/knowledge in order to answer
this question. It can be seen that some ‘learning
by searching’ had taken place in this scenario.

Table 2. Results Summary From All Nine Participants

Tasks | Content

(a) Martin S.S, Castro M.S., Barron- Estrada M.L., Huang Y.M.

(b) National Central U, Athabasca U., Tamkang U.

(c) Anywhere, Anytime, Wireless, Context, Phone, Mobile, Digital, M-learning, Devices, PDA, smart phone
and tabulate PC

(d) *Some paper were published in 1997, until 2003 the number of paper is still limited. But the number of

the paper surged in 2004, until 2010 the number continued growth.

*After 2007, the research on mobile learning increased very fast in China and Taiwan

*From 2004, the number of the papers increased every year.

*National Central U is very activity on the research of mobile learning

*There are many papers from China and Taiwan, but there are not so many paper in Japan.
*There are many papers from China and Taiwan, the papers increased recent two years in Spain
*There are many studies on mobile learning from 2008 to 2010.

*Asia is the most active areas in mobile learning research.

Spain has higher growth rate on mobile learning research.
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Table 3. Results Summary From All Nine Participants

Questions SA/A | D/SD | M SD

Ql It is easy to find researchers in mobile learning 100% | 0.0% | 3.67 | 0.52
Q2 It is easy to find researcher groups in mobile learning 66.7% | 33.3% | 3 0.89
Q3 It is easy to find main research keywords of mobile learning. 66.7% | 33.3% | 3 0.89
Q4 It is easy to confirm the changes of mobile learning research trends. | 83.3% | 16.7% | 3.5 | 0.84
Q5 It is easy to investigate a appearance of mobile learning 50.0% | 50.0% | 2.5 | 0.55
Q6 It is easy to compare the differences of mobile learning with court- | 100% | 0.00% | 3.5 | 0.55

iers.
Q7 It is easy to compare the feature keywords of mobile learning. 83.3% | 16.7% | 3 0.63

Note. SA/A-Strongly Agree and Agree; D/SD- Disagree and strongly disagree; M-Means; SD-Standard Deviation

4.3. Qualitative Feedback
Regarding The Usefulness
Of The System

Positive feedback regarding the CTSE system
was given by the majority of the participants.
As shown by the study results, participants
retrieved the main concepts of mobile learning
such as “anytime, anywhere” and they found
that many of these research papers were written
by researchers in Taiwan, which was indeed
the case. They can also describe the changes
of the mobile learning research trends for each
year accurately. Some of the positive feedback
given by participants includes the following:

e The system is useful for conducting re-
search trends survey in thatresearch transi-
tions, researchers and research groups are
highlighted by the system. One participant
would recommend the system to others for
conducting research surveys.

e The system is helpful in providing vi-
sualizations of the search results using
time series, as well as locating accurately
popular and new emerging research topics.

*  Thesystemisrelatively easy touse and par-
ticipants were able to conduct the research
survey more efficiently and effectively.

e The system is helpful for searching for
articles or papers under several different
categories such as year, feature, word, coun-
try, organization. It is useful as results can
be displayed from different perspectives.

Useful comparisons from these categories
can also be made between one another and
can be very useful.

5. CONCLUSION AND
FUTURE WORKS

From SciVerse Scopus, we collected 13326
“e-learning” articles and papers that were
published from the year 1992 to 2012. Using
data-processing technologies, we built a Cross
Tabulation Search Engine (CTSE) system,
which is aimed for assisting junior researchers
to conduct more efficientand effective research
including development research surveys and
analyzing research trends. The system em-
phasizes the “learning by searching” learning
strategy. As shown in our study experiment,
participants were able to use the system to
retrieve information about a research field and
to obtain the necessary and accurate dataregard-
ing researchers, research groups, and research
trends. Using this information, students can
decide upon their research topic, narrow down
their focus within a particular areaand be able to
keep up-to-date with current existing research,
as well as knowing about research trends that
have previously been taken place and which are
of importance to the research work of current
researchers. The CTSE system can provide
researchers such information is a much shorter
time than if they had done the search manually
using Internet search engines such as Google.
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As demonstrated in our pilot study, two
hours was necessary for participants to find
out the answers to the required questions/tasks.
Normally speaking, this is a much shorter time
than one would require to find on the Internet.
Thisis because any Internet search engine would
generate a much larger quantity of information
on any particular keywords such as “mobile
learning”, “anytime”, “anywhere”, etc, and
young researchers may not be able to identify
immediately which articles are of more impor-
tance than others. Therefore, it would be more
difficult to answer those questions in a short
time by junior researchers using a standalone
Internet search engine.

The current limitations in the present pilot
study are that the findings were based on an
experiment with nine students; therefore, gen-
eralizations about students’ attitudes could be
difficult to make based on such a small sample
size. However, this study has been sufficient
to make the preliminary conclusions that our
system can be effective for junior researchers
to conduct research and retrieve relevant infor-
mation. The research students at our university
are currently using this system to conduct their
research surveys and have commented the
usefulness and effectiveness of the system. In
the future, we plan to conduct an larger-scale
experiment to evaluate the learning effective-
ness of the system, as well as to make more
in-depth comparisons between the participants’
results obtained using the CTSE system and
using normal Internet search engines. To sum-
marize, the main feature of our system is to
analyze effectively and efficiently large amounts
of information in the shortest time, providing
appropriate research information and trends
for students/users.
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APPENDIX

System Function

Table 4.

Title Functions

(a) Input query and 1. Keywords: search query string, the special keyword “z” returns all the documents.
parameters 2. Detail menu: toggle advanced search settings display.

3. Detail list: Toggle verbose results output.

4. DB: choice of databases such as e-learning or foreign.

5. Exclusion of stop words: The frequent words are excluded as stop words.

6. Results sorting method: Choose sort function from document frequency or
weight(default).

7. Axes of matrix: x-axis and y-axis in matrix display can be chosen from “word”,
“year”, “country”, “author”, “source”, and “organization”.

8. Word: Number of top ranked keywords to be analyzed for each year.

9. Year: year range.

10.Country: The number of countries to be analyzed.

11. Author: Number of top ranked authors to be analyzed for each year.

12. Source (e.g. Publisher): Number of top ranked sources be analyzed for each year.
13. Organization (e.g. University): Number of top ranked organizations for each year.

(b) | Output of Features | 14. The number of search results.

() Matrix display 15.The search results are shown in a matrix and the number of articles are also
shown.

(d) | List of articles titles | 16. The titles of the articles are shown by clicking each cell.
and abstract 17. The abstract of the article is shown by clicking the titles.
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