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Abstract: Search engine interfaces are an important connection between user and Internet information and also the intermediary with
which users most frequently interact. The mainstream Web 2.0, with its participatory nature, allows users to play an active role in
contributing, creating contents, and sharing information all through user interfaces. Our proposed Surfrom system is a Meta search
engine interface that meets user preferences and shares knowledge of edited search results in the current Web 2.0 trends. Surfrom is
designed and developed with the community concept and is also user-centered, as the core of its design is to provide every Surfrom
searcher with integrated search results and various search engine functions. Following the findings or Surfrom validation, users state
that personalized search engine interfaces are helpful to acquire and collect information in searching. With integrated search results and
the concept of interaction and sharing, the process convenience of using search engines is also increased. The willingness to use the
Surfrom search engine is high.
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1. Introduction Yahoo [5], Bing [6].

With the increasing global penetration of the Internet, cou-

pled with the accumulation of many varieties of informa- The famous term "Web 2.0’ is closely associated with
tion over time, search engines have become the agents thatm O’'Reilly [7], and it involves wikis, blogs, social net-
manage and organize this enormous store of online knowlworking technologies, web applications, mashups, and folk-
edge. They have also become one of the most importardonomies, and others. The Web 2.0’s services and appli-
and frequently used services, heavily influencing the waycations are characterized as being powered by the com-
users perceive the Internet [1]. Since Google began in 199&unity and user experiences, including participatory in-
[2], it has been the most popular search engine and haformation sharing, interoperability, user-centered design,
maintained its place at the top of the worldwide usage rateand user interaction and collaboration on the World Wide
of all search engines. According to a SEO Internet Mar-Web [8—11]. In response to Web 2.0's related functions and
keting survey [3], Google’s usage rate reached 60.94% tdechnical development, search engines have been upgraded
74.04% of all usage rates during the period from 2006 toto include various new features. For instance, as opposed
2010. From 1 July 08 to 12 Dec 10, Google’s usage ratelo atext-based list of search results, KartOO [12] displayed
rose to more than 90% and remained at number one a visual interface and provided graphical search results.
cording to a survey by StatCounter GlobalStats [4]. ForTechnorati [13] was a blog-search Internet search engine.
most users, therefore, Google represents all search enginednap [14] provided Web 2.0 tools, including Snap Shots,
Correspondingly, the 'Google-like’ user interface (Ul), pre- Snap Shares, and Snap Shots Engage, to allow users to
senting search results in a listing manner, has continued tpreview the information about the sites by placing the cur-
influence search engine Uls and content display, such asor over the name of the site in the list generated by their
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search. Wikiseek [15] was launched as a Wikipedia searcla variety of layout settings and management options in ac-
engine, indexing Wikipedia pages and Wikipedia articles.cordance with behaviour patterns of Website usage (e.qg.,
Cuil [16] applied the clustering ideas on the Web to cre-blogs) to increase efficiency and selectivity for users us-
ate encyclopedia-like reports; for example, many relativelying search engine Uls. A third suggestion involves (c) so-
long entries along with thumbnails pictures are displayedcial aspects: sharing user contributions, recommendations
on search result pages. Omgili [17] is a forum search enand search results with others. Search engines should al-
gine that is used for searching user-generated content platew editing, revision, and deletion of result rankings and
forms, such as forums, discussion groups, message boardbe ability to reply to result content. In addition, users are
and the like. That is to say, these Web 2.0 search engineable to share edited search results with other users as a ref-
offer users interfaces with a great diversity of features ancerence [23].

applications that can be integrated with difference source$earch engine interfaces are an important connection be-
[18]. Furthermore, search engine users are no longer retween user and Internet information and also the interme-
quired to play a passive role in viewing content that wasdiary with which users most frequently interact. The main-
created for them; a Web 2.0 site allows users to interact andtream Web 2.0, with its participatory nature, allows users
collaborate with other users to become creators of userto play an active role in contributing, creating contents, and
generated content in a visual platform [19,20]. It is clear sharing information all through user interfaces (Uls). With
that Web 2.0 technologies and concepts offer a qualitathe purpose of providing search engine users an appropri-
tively different Web experience than the previous Web1.0ate Ul, this study employs the above design factors based
design produced, and they have in fact created a new vemen the literature reviews and survey findings to design and
sion of the World Wide Web [7,21,22]. However, to this develop a new search engine interface in accordance with
date, these Web 2.0 search engines have reached a worlthe prevalence of Web 2.0 technologies and concepts.
wide usage rate of only 1% [4].

Tim Bernes-Lee asserts that the Web should be 'a collab-

orative medium’, 'a creative medium’ and a 'Read/Write

user-centered Ul is thus the core of search engines when

they are in operation. Furthermore, user experience angq study presents an innovative design for web search
preferences in search engine Uls deserve attention |f'one 'éngines, Surfrom, following the above Ul design sugges-
to keep up with the prevalence of Web 2.0 and remain acyjqng This study is an interdisciplinary project, combin-

commodating to user requirements. Whether one l00ks &, mitimedia design and information engineering fields,

Web Ul guidelines that emphasize the importance of USeryhich aims to provide a new search engine experience

. Rhore closely associated with the user requirements and
to cater to the prevalence of Web 2.0, it seems clear thaﬁharacteristics of Web 2.0

little attention is being paid to the user habits and prefer-

ences that exist among these search engine users. In or-

der to explore the pattern of user behavior on today’s Web . .

2.0 sites gnd comrﬁunities and then integrate theseyfindingg-l- The functions and system architecture of

into relevant search engine services and Uls, we conducte&U rfrom

a survey to examine the relationship between user behav-

ior and requirements when interacting with search enginesSurfrom is a user-centered and community-based platform
as well as the impact of Web 2.0 trends on users. We alsassociated with Web 2.0 technologies and concepts. The
attempted to identify influential factors for search engine system functions of Surfrom consists of several parts: Meta
Ul design based on our research findings [23]. 415 particsearch, mashup technique, personal profiling, search re-
ipants aged 18 to 29 were interviewed via this question-sult editing, and search result sharing, as illustrated in fig-
naire survey. Through an examination of search engine usdre 1. Surfrom provides users with assistance in the form
age among the younger generations, query assistance usetispelling tips, input history, related searches and search
by users, users’ perspectives of search engine result pagedassification. Every Surfrom user must log in with a per-
user satisfaction with current search engine Uls, and spesonal account and password to assure user privacy when
cific needs of Internet users, it was found that Web 2.0 hasnteracting with Surfrom; the system allows users to set
significant influence on user habitual practices and expecup a personalized and preferred layout; on the search re-
tations and also impacts on search engine Ul design. Thisult pages, Surfrom empowers users to edit search results.
study proposed three suggestions for search engine Ul déFhat is, users are allowed to hide or delete search results,
sign. The first is (a) mashup and tagging. A search enginenove and promote some results to the top of page, add
Ul should be capable of allowing users to integrate thosean option to comment on a search result, and read other
currently scattered search engines and thus provide peusers’ edits. In addition, an experimental feature of knowl-
sonalized search procedures and services. A second sugege sharing is employed in the section of search area and
gestion is (b) creating users’ personalized Ul layout. Asearch knowledge. Surfrom users are able to create their
search engine Ul offers users personalized interfaces witlists of annotated search results and share them with other
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Figure 1 The functions chart of Surfrom system.
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Figure 2 The system architecture of Surfrom.

Surfrom searchers; accordingly, users are allowed to vievaccurate and consultative assistance and a better user ex-
other Surfrom members’ personalized lists of search reperience.

sults. This function of knowledge sharing among Surfrom Figure 2 shows the system architecture for Surfrom plat-
community members offers users increased control oveform. After logging in and beginning a search, two types
their search results and is expected to provide them moref search results are gathered and mashuped for Surfrom
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Figure 4 The screen down of search results edited in the best
Figure 3 The Surfrom Home Page. way and shared on the Surfrom platform by the Surfrom commu-
nity participants from different fields.

searchers. One involves the Meta search engines, including
Google, YouTube, Bing, Flickr, and others like that; the j, 15 the Surfrom home page, search results of Surfrom
other one is the knowledge-based search results that ha‘fﬁemebers or those from popular edits are presented in

created and shared by other Surfrom members. Surfrom inthe upper right corner. For example, User T.T edited, ar-

tegrates search results of every search engine, and re-ra 5nged and shared search results of the "iPhone” entry on
the results according to user profiles for more diverse an urfron,1 so that other users could review or use it as a ref-
accurate search results. Surfrom users can help by re"ie"‘(érence once they entered the Surfrom home page. If one
ing and adjusting the search result rankings to improve thejici. on another user, S.P, the search results for the "cof-
accuracy of the search results. They can also leave COMae art” entry that hav,e beén edited and arranged by S.P
ments or add URLSs to the search results to generate betteli 21so be shown. Each of the search results is edited
results for the input query. It can also be shared as usefq the best way and shared on the Surfrom platform by
search results knowledge to other users. the Surfrom community participants from different fields
(Figure 4). All Surfrom users may not only edit personal-
] ized search results but also review and use them as a ref-
2.2. Surfrom Ul design erence for the search results of other users. Accordingly,
once Surfrom users share the optimal personalized search
This study employed three Ul suggestions for the designresults, every user has an opportunity to become a part of
concept and guidance for the design and development othe popular searches on the Surfrom home page. Surfrom
Surfrom. The relevant components of Surfrom Ul design,provides users with integrated interfaces and functions in
which involved 'Mashup and Tagging’, 'Creating Users’ query input, search result output, personal settings, and
Personalized Ul Layout’, and 'Social Aspects’, are detailedother areas of interest. For the input part, there are func-
in the following paragraphs. tions such as hint, memory, related search, and search clas-
sification that save search time and provide greater accu-
racy and efficiency. Additionally, there are diverse results
displayed in output such as different types of search results
2.2.1. Mashup and Tagging (text, knowledge, video, and image) and various options
for selecting search engines. Users may adjust the win-
Surfrom is a community-oriented search engine. Hencedow layout or set other preferences in personal settings; in
data from each search result that users edit and arranggddition, there are small tools such as preview (Figure 7)
will be shown on the Surfrom home page. These users ar¢hat facilitate users personalized search methods and re-
participants of the Surfrom community, and the edited andsults. Moreover, Surfrom records certain types of search
arranged search results are displayed on the home pagshgines, search results, and results displays that users may
but are constantly being changed according to popularityuse according to user preferences and habitual practices.
of items. As shown in figure 3, once users have signedJsers may edit, delete, and comment on each search re-
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Figure 7 The Search Knowledge on Surfrom.
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: = = = to the top of page, or they may hide, delete, or add com-

i = ke ments. Users may rearrange the order of search results as
= = ﬁ' - = they desire and also read comments by other users on the
= e BN EEE search result, which is demonstrated in figure 5. As a re-

sult, users may acquire personalized search results regard-
ing the term "Clownfish”. In addition, users may click on
the left icons of search results to show approval. The icon
furthest left of each search result shows the approval num-
ber. The search results of the term "Clownfish” are listed
in order, according to the number of hits and approvals, to
provide Surfrom users with search results that the public
considers to be more accurate. Moreover, the design of the

Figure 5 Personalized lists of search results.

(SRR Surfrom search engine provides each user with a personal-
2 s ized search engine interface. The original Surfrom default
B [ I interface appears in neutral gray as do the button or block
B flickr B icons that, after clicking, are differentiated from the non-
SR — P clicked parts to ensure that users are clear about ongoing
; il - mﬁ functions and actions. Since search engines mainly offer
- ?‘é‘ users information, the display of Surfrom search results
.H - e accounts for most of the interface. The Surfrom layout of-
> o fers users options regarding background setting, font size,

color, additional small icons, and other features that are
available as users click on the "Setting” icon in the upper
right corner to set related needs. Users may set the lay-
out based on their customary practice and add the small
icon of search assistance in the upper left corner if they
desire. Users may set personalized interfaces regarding in-
terface displays, background themes, color, and language
options. Surfrom also provides users with the options of
) ] ] default layouts or interface related styles according to their
2.2.2. Creating users’ personalized lists of search results personal customary practices and needs. As to window ar-
rangements, moreover, Surfrom users may rearrange the
To meet personal needs and preferences and to offer mosgindows of search results display at will according to per-
accurate search results, the Surfrom search engine allowsbnal preferences, and may adjust the size, select zoom-in
users to move, delete, and add comments on each databasezoom-out, and close or add a new window by clicking
of search results. Once users search the query "Clownfish’on the upper right icon. Each user may acquire a personal-
they may click on the right icons of each search result re-ized interface of a search engine while using Surfrom.
garding "Clownfish” to move and/or promote some results

Figure 6 Search results sharing on Surfrom platform.
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2.2.3. Social aspects: user contribution, recommendationuser and shares personalized information via Search Area
and search results shared with others and Search Knowledge. Every Surfrom user may edit and
arrange all the resulting data that will cater more to gen-
Surfrom users may share their search result edits with othegral needs. Surfrom also filters search results through the
Surfrom searchers. Users may sort other users by field anchting system to provide every Surfrom user with more di-
thus search each personalized database that is edited bgrse and efficient search procedures. The Surfrom inter-
users of different professions and interests. As a result, evface offers assistance and options on query input and also
ery user could share more accurate and professional seardattegrates the search results of every search result so that
results on Surfrom. For instance, users may edit, delete, ansers may simultaneously acquire diverse search results
comment on each search result of "Clownfish” and rear-and select the commonly used search engine based on user
range the search results by clicking on the right icons forhabits. Surfrom presents optimal search results according
each database section. Users may share the edited page te-information types, and it offers personalized search re-
garding "Clownfish” via the "Share” icons on the Surfrom sults; moreover, Surfrom fully meets the users’ needs in
platform. Consequently, while other users search the querthe Web 2.0 trends. Every Surfrom user has a personalized
"Clownfish”, they may look directly at the edited search search engine interface and may set the layout, language,
results so that the search time is saved and offering greatemd function icons based on habits and preferences, which
accuracy and more options to other users, as illustrated imllows greater convenience while using the Surfrom search
figure 6. If one searches the "Clownfish” query, the editedengine interface. All in all, Surfrom provides users with
search results by other users, such as K.T, Q.S, or G.Zan integrated type of search engine user interface and re-
are thus presented. The display contents of these pagéated services and aims to improve the convenience and
are considered the optimal search results by all Surfronefficiency of procedures as greater numbers of users begin
users. Users may also add more approvals by clicking orto use search engines in the current Web 2.0 trends.
the upper right corner of the page. In addition, there are
shown field classifications and the number of users who
have edited the data at the top of the window. Users may3. Surfrom Validation
click on these files and review the edited search results of
others. The Surfrom users of different fields thus share in-To validate the user acceptance and functionality of the
formation and acquire more complete, accurate, and dinew Surfrom search engine platform, the evaluation con-
verse search results. Besides sharing more diverse searslsted of an experiment of Surfrom functions and an in-
results, the Surfrom users may encounter the same queterview for evaluating user perspectives. Forty-six partici-
tions while searching the same information. Hence, Surfroants aged 18 to 29, 28 males and 18 females, having more
integrates and classifies questions and related solutionshan 5 years of experience in using search engines were
When users search specific information, they may instantlyselected in the validation survey. In terms of frequency of
acquire related knowledge and solutions that are editedise and selection for search engines, Yahoo! and Google
by all the users of Surfrom, as shown in figure 7. Usersreached the highest usage rate-up to more than 67% for
who are searching "Clownfish” may click on the "Search the option of 'Ever used’ and 'Commonly used’ search
Knowledge” icon at the top and a new window will appear engines. Forty-four participants indicated that 'Everyday’
above on the Surfrom interface showing the contents of reuse of search engines constitutes their customary online
lated knowledge regarding "Clownfish,” such as feeding, activities.
purchasing, and other information. The knowledge come<Prior to the experiment, the participants were required to
from the related questions and specific solutions proposedll in the basic information and answer questions asso-
by all the Surfrom users. Users may search fish types, quesiated with search engine selection and use. The process
tion types, question raised time, and many other items. Byof Surfrom validation lasted 30 minutes, including the ac-
sharing of integrated knowledge and using the rating systual operation and interview. Furthermore, to ensure the
tem, users may save time searching the same questions angliability and equality of experiments, each participant
acquire the best answers more rapidly. was given the search queries selected by the system, and
This study adopted the three design suggestions as designterviews were conducted to obtain users’ perspectives
references for the new search engine Ul and designed after the Surfrom operation. Based on the results of the
new Surfrom search engine platform. Surfrom providesSurfrom evaluation, user-friendly interface design, person-
not only general functions like Google’s, such as use asalized search results, and community sharing are discussed
sistance on interface input or edit/delete/comment capain this study.
bilities on search results but also offers other unique func-
tions and interface designs such as various input/output
interfaces, personalized layout settings, search result shar-
ing, knowledge sharing, and integrated types of functions3.1. User-friendly interface design
and interfaces. Surfrom is designed and developed with
the community concept at its core. Surfrom integrates thd~orty-four participants indicated that 'helps with query in-
search results, questions, and solutions of every Surfronput to text box’ (e.g., query suggestions, related queries,
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query classification, and top current searches) were usefudoncept, as the core of its design is to provide every Surfrom
tools to accelerate query procedures and facilitate the loadslatform user with integrated search results and various
ing and manipulation of data. In terms of user customarysearch engine functions. Surfrom offers a user more op-
practices, Surfrom purposed a mashup of different types ofions and greater assistance on query input. For search re-
web search tools, as shown in figure 3, which allow userssults output, a user may acquire personalized search en-
to decide and select the search engines they actually pragine interfaces and search results according to personal
fer most. Forty-three participants considered the search erpreferences. Through the interaction and sharing with oth-
gine mashup to be a simple and useful tool for integratingers on the Surfrom platform, users may also acquire more
information and services simultaneously in an interface. diverse and various search results and information. Since
every Surfrom user may set a personalized search engine
interface, it thus becomes a rather convenient and simple
operation. The convenience of the search process is also
3.2. Personalized search results increased. In general, Surfrom meets every user’s needs
in using search engine interfaces. Surfrom also takes user
Surfrom is a search-engine mashup that empowers Surfroimabits into account. Users state that personalized search
users to create their own Google-Wikipedia-YouTube-Flickengine interfaces are helpful to acquire and collect infor-
mashup in a clean and fast interface. That is, the Surfrommation in searching. With integrated search results and
platform displays one query box and search results fronthe concept of interaction and sharing, the process conve-
Google, Wikipedia, YouTube, and others in side-by-sidenience of using search engines is also increased. The will-
frames. It should be noted that Surfrom empowers searcharginess to use the Surfrom search engine is high.
to filter and customize the search results; that is, this edit-
results feature, where Surfrom members are enabled to
move up results, hide or remove search results, add LiklAcknowledgement
or Don't Like and related comments, and view customer
reviews of search results, seems to correspond better witfihis project was supported by Chang Gung University and
the concepts of personalization and participatory informa-the National Science Council, Republic of China, through
tion sharing. All of the participants agreed that the searchGrant UARPD380091 and NSC 100-2221-E-182-028-.
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