-

View metadata, citation and similar papers at core.ac.uk brought to you byj’f CORE

provided by Carolina Digital Repository

Li He. Comparison of Alternative Methods of Tag $&etation on Chinese Websites. A
Master’s Paper for the M.S. in |.S degree. Apfil0&. 34 pages. Advisor: Barbara
Wildemuth.

The purpose of this study was to investigate thquencharacteristics of tag presentation
on Chinese websites and their usability for Chinesars. A visual search experiment
was conducted with 36 Mainland Chinese participamk® performed search tasks using
six different tag presentation styles. Resultsaatid that, for the Mainland Chinese
population, a tag layout with sorting is more efifee than a randomly sorted one; but
whether the tags are arranged in a vertical ozbatal list or a tag cloud does not affect
their search performance. This study also fountttteoverall degree of satisfaction was
not significantly different when the Chinese usatsracted with a tag cloud or a tag list.
The results of this research could provide insightvebsite designers when designing
culturally and linguistically adapted human-compurtg¢erfaces for Mainland Chinese

users.

Headings:
Web sites/Design
Use studies/Internet
Use studies/Graphical user interfaces

Keyword indexing


https://core.ac.uk/display/210610061?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

COMPARISON OF ALTERNATIVE METHODS OF TAG PRESENTAON
ON CHINESE WEBSITES

by
Li He

A Master’s paper submitted to the faculty
of the School of Information and Library Science
of the University of North Carolina at Chapel Hill
in partial fulfillment of the requirements
for the degree of Master of Science in
InformationScience

Chapel Hill, North Carolina
April 2008

Approved by

Barbara M. Wildemuth



Table of Contents

Introduction
Literature Review
Study Methods
Results
Discussion
Conclusion

Notes
References

Appendices

12

17

22

26

27

28

31



Table of Figures

Figure 1. A Tag List in English

Figure 2. A Tag List in Chinese

Figure 3. A Tag Cloud in English

Figure 4. A Tag Cloud in Chinese

Figure 5. A Simple Chinese Character

Figure 6. A Complex Chinese Character

Figure 7. Z Type

Figure 8. N Type

Figure 9. A Random Tag Cloud Search Screen

Figure 10. A Random Horizontal Tag List Search 8gcre
Figure 11. A Random Vertical Tag List Search Screen
Figure 12. Accuracy for the six tag presentations.
Figure 13. Average Selection Time (seconds) for2thends of Sorting.
Figure 14. Subjective Satisfaction.

Figure 15. The Grouping of Terms in a Layout

10

10

15

15

15

18

19

20

25



Introduction

Tagging as a new approach to metadata creatiomdRneira, Gruen, Muller, & Millen,
2007) was introduced by social software applicajonamely social bookmarking
website like Flickr (http://www.flickr.com/) and Deio.us (http://del.icio.us/), and has
been gaining popularity since. Typically, suchs#dow users themselves to choose and
apply descriptive terms, more commonly referredgdags, to annotate and categorize an
object, which could be an article, an image, a hjpogt or other web contents. For
example, the users of Flickr, the photo sharindgesys can store and tag their personal
photos. Del.icio.us users are allowed to bookmarktag web pages or online resources.
Tagging provides an alternative to traditional xidg and classification, as freely chosen
keywords instead of controlled vocabularies aredusedescribe the resources in the
information system. This aspect of tagging impliest the system would have to deal
with a larger and a less structured vocabulary;sequently, the presentation of the
vocabulary to users would be more challenging.dditeon, tags allow system users to
navigate to the underlying content. They are ugulllperlinks that lead users to a
collection of resources in the system to whichgame tag has been applied. Hence each
tag serves as an access point through which usersretrieve resources previously
tagged by them, and discover additional ones tadgigedsame way by other people as
well. Based on this observation, the usability feé tag presentation would affect users'

interactions with tags and their tagging practiwes certain degree.

The display of tags, in particular the most highbed ones (popular tags), has become a
familiar feature in social software sites, and salveresentation techniques have
emerged. Among them, tag lists and tag cloudsharemost comment layouts. A tag list
(Figure 1, 2) is simply the listing of a certainnmpoer of tags sorted randomly, or by

alphabet or frequency. A tag cloud, on the othedh& a novel visual presentation. It



first appeared on Flickr and has been popularized by Del.icio.us and Taetinamong
others. A tag cloud (Figure 3, 4) consists of addeiags whose attributes, such as text
size, location and color, are used to representufes (mainly popularity) of the
associated terms. For instance, tags more frequasid are displayed in a larger font, as

shown in Figure 2.
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Though the use of these tag presentation technigug®wing, few formal studies have
investigated their usability and effectivenessuport of users' browsing and searching
of tags. Of the studies conducted, researchers faatesed on Western users only.
However, due to language and culture differencé® s$tudy results based on
English-speaking population may not be applicalide unhiversal interface design.
Differences among users and their influences onamioomputer interaction have been
addressed and extensively discussed, and severaliotas have been documented and
their implications for interface design for Chingsgpulations have been raised (Choong
& Salvendy, 1998; Marcus, 1993; Sukaviriya & MorafQ90).

This study attempts to understand the unique cterstics of tag presentation on
Chinese websites and their usability impact on €$enusers. Specifically, it aims to
discern differences in their visual search perforoeawith different tag presentations,
and compare those findings with the results frondiss on Western users. It should be
noted that, due to research constraints in time laundiget, study participants were
Mainland Chinese only because reading patternsiactea systems and educational
background vary in the Chinese world itself. Coasitg that Mainland Chinese now
form the 2nd biggest Internet user group in the lavdiChina Internet Network

Information Center [CINIC], 2008), they are belidveo be a population of Chinese

Internet users well worth studying.

Literature Review

Over the past few years, tagging systems and tgggiactices have received increasing
attention from both practitioners and scholars (8n& Naaman 2007; Golder &
Huberman 2006; Marlow, Naaman, Boyd, & Davis 2006t there has not been much
published research, especially experimental studiasthe usability of different tag
presentations. The following literature review wiifst examine tag layout usability
studies conducted with Western participants, areh timove on to related studies

focusing on issues related to Chinese websites.



Empirical studies of tag list/cloud usability
Rivadeneira et al. (2007) were the first to identiie kinds of tasks tag clouds can

support: searching, browsing, impression formatemd recognition. In their two
usability experiments, they first tested how fomegHigh, Medium and Low) and word
location (Upper-Left, Lower-Left, Upper-Right, LowRight) would affect people’s
recall of the words displayed in a tag cloud. Tert participants were recruited to
perform a visual search task, in which a blankestngas shown for 1 second, and then a
tag cloud for 20 seconds. Afterwards, participavsid have 60 seconds of free recall of
the words they saw. The results showed that reealsignificantly better for words with

a larger font size than for words with a smallemtfsize, and words in the upper left
guadrant than words in the other quadrants. Irstibsequent experiment, Rivadeneira et
al. utilized the font size (3 sizes) again, andlay(tag cloud with alphabetical sorting,
tag cloud with frequency sorting, tag cloud witlasal layout, and single column tag list
sorted by frequency) as the two independent vasaldnd gist and recognition as the
dependent variables. The 11 participants starteddwing a blank screen for 1 second,
then a tag cloud for 30 seconds. The participams thad to describe the principal
interests of the "creator" of the tag cloud (iiés, gist). The outcomes confirmed the
previous detected effect of font size as peoplegeized words with larger fonts better.
Quite surprisingly, there was no significant effeftlayout on participants’ ability to
describe the gist of the creator’s interests. H®weamong the various presentations, a
tag list ordered by frequency of use resulted irremaccurate impression formation,
which was measured by scores given by two judgegddicipants’ correct identification
of categories in the tag cloud. Note that, sinee tdgs in the listing layout were in a
uniform font size and were not sorted alphabetyc#iiey would appear to be in a random
order to the participants. If the participants tweegn informed that the tags were sorted
by frequency of use, they would have been mordyiiteefocus on only the top few tags
and would have been more capable of identifyinggikeof the list. So it is arguable that
a list ordered by frequency would provide a moreuaate impression of the tagger’s

interests than the tag cloud layout.



In a study by Halvey and Keane (2007), tag listsewfeund to be more advantageous
than the tag cloud in helping people to perfornuaisearch for a specific target. In their
experiment, tags were organized into six diffedagbuts: a horizontal list, a horizontal
list ordered alphabetically, a vertical list, atiel list ordered alphabetically, a tag cloud,
and a tag cloud ordered alphabetically. The detH#ilshe tag cloud design were not
documented, but it was said to typically span thiees, and three font sizes were
assigned randomly to the tags. Sixty-two participatompleted a series of selection
tasks, including four practice runs and 24 fornaaks. For each task in each of the 6
presentation types, the participants were firss@néed with the name of a country, and
then they were to identify it on a screen with ddmry names. A new task would begin
as soon as the participant had selected the caeciry name, but it is not stated what
would happen if the selection was incorrect. It eaput that the alphabetically sorted
layouts contributed to a better (shorter) averaggch time than the random ones, and
the alphabetical horizontal listing was the fast@strticipants also made the comment
that alphabetic ordering had facilitated the sedactasks. While the randomly sorted tag
cloud took participants the longest time to fineé ttarget, the alphabetical tag cloud
outperformed the lists without alphabetizationshiould be noted that the number of
appearances of the alphabetical tag cloud was thareany other layout (almost double
that of the four other layouts), a learning effemtthis presentation may have occurred.
The effects of font size and the position of theyéhtag on task completion time were
also investigated, and it was found that tagsngeliafont size and in the upper-left corner
shortened the time to complete the tasks, corrdibgrahe results from the previous
study by Rivadeneira et al. (2007). Note that taistical significance of the results of

this study was not tested, so their validity isentein.

More positive results for tag clouds were found Sigiclair and Cardew (2007), who

proposed that a tag cloud is a preferable visuadizavhen the information-seeking task
requires less specific information. In a two-pasgperiment, participants were first asked
to tag ten articles each to create a folksonomg-tiataset. After that, they were to find
answers to ten questions related to the taggeclemrtusing either a search box, that is,

writing a query, or clicking on the tags in a tdgud. After completing all ten tasks, they



were presented with a two-question survey. Thearebers then compared the usage
frequency of the query methods. It was found thattag cloud was more often used in
total, suggesting that it may impose a lower mentakload than search query formation.
However, the search box was favored for six of tée questions, and it was less
preferred only when the question was broad or digectoud had a keyword relevant to
the question. This finding implies that the taguclobetter supports browsing or
serendipitous discovery. Participants also madenoents in the survey, saying that the
search box allows for comparatively greater spatyfiwhile tags are more useful for
finding general topics. The majority of participsustated a preference for the search box.
Nevertheless, the positive effect of large fonesizas again confirmed as the tag cloud
containing a relevant keyword that was larger tthen surrounding text attracted more

hits as participants concluded each task.

Taking a different approach from the two experiméstudies described above, Hearst
and Rosner (2007) examined people’s subjective oresgs to tag clouds. They
interviewed 20 people that are active in web desigimformation visualization research,
and analyzed the contents of discussions abowidags on web pages. In this way, they
were able to characterize the current major opsiam tag clouds. They concluded that
the tag cloud as an original design is a currepdgular Web 2.0 element and is visually
dynamic and more fun to look at than a list. Iniadd, a tag cloud is suggestive of the
interests of an individual or a group and theirgestends. Conversely, they doubted that
tag clouds are useful for navigation, and may ereatbias toward popular ideas.
Moreover, it is suspected that new users may mat the tag cloud appealing either

emotionally or aesthetically.

In sum, the discussions on usability of tag prese@ris seem to suggest that the
traditional layout of listing outperforms the talgpwd in support for browsing, searching
and impression formation in general; whereas tlgectaud is considered a novel and
dynamic alternative visualization of the underlyidgta set, and provides a visual
summary that signals and reflects collaborativer ushaviors rather than precisely
depicting the data in the system. Even so, itsulise$s is yet to be confirmed.



Tag presentation in Chinese
It is not clear whether the above reviewed emgireadence gathered from Western

users would fit the situation of tag presentationGhinese websites. The importance of
language and culture differences in the desigmtariaces has been stressed by many
researchers (Fernandes, 1995; Nielsen, 1990; R&s&wor, 1993), and these two
distinct aspects are likely to have a profound icbman human information interactions,
including visual search performance (Nielsen, 19&yner, Li, Williams, Cave, & Well,
2007; Sacher, 1998).

The major differences between the English and Geinenguages lie in their character
shapes, pronunciations and text flow orientatiohileVEnglish is an alphabetic language
in which the graphic unit represents phonemes, €3Jginuses characters whose
rectangular graphical units represent a morphemeryEChinese character is formed by
a sequence of “strokes” in a uniformly square-stagrea (Figure 5, 6), and is visually
more complex and spatially denser (Fu, Dong, & Braf006). Such language

characteristics of Chinese imply that alphabetszating would be problematic, because
extra mental workload would be required to perfartranslation from the character to

the phonetic.

] %

Figure 5. A Simple Chinese Character Figure 6. A Complex Chinese Character

A second difference is that English charactersramegnally presented horizontally but
Chinese characters can be oriented horizontallyeotically. Most Mainland Chinese
born after the 1950s are trained to read in atéeftght and horizontal way (a “Z” type
path, see Figure 7), but the older generation aogle in Hong Kong and Taiwan read in
the traditional right-to-left and vertical way (&4N” type path, see Figure 8). Thus it is
worthwhile to investigate how text flows affect @Gase people's visual search patterns

and their perception of the whole layout.
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Furthermore, speaking from the culture perspecthedifferences and their implications
cannot be ignored as well. Previous studies iratka of cross-culture Human-Computer
Interaction have recognized the Chinese and Weptrple differ in patterns of thinking,
feeling (Hoftstede 1997), cognitive styles, cogmt{verbal and visual) abilities and digit
span (Choong & Salvendy, 1998).

So far, no formal evaluation study on Chinese taggntation has been done, but there
have been several studies on Chinese users' weaath performance when they interact
with a computer interface. Dong and Salvendy (198&npared the effectiveness of
orientation of menus in Chinese and English, respdyg. Menu designs are highly
related if not similar to tag display designs, sirtbey both involve the visual search
process for a displaying item among distractorse Tasearchers had 80 Mainland
Chinese as participants in the first of the two eekpents and 20 Americans in the
second. Both experiments had the same design avxedure, differing only in the
language version of the stimuli. The participamtsrf the two countries were asked to
find a target item in the menu system. Chineseigiaaints were tested on an English
menu with an English target, an English menu witGhanese target, a Chinese menu
with an English target, and a Chinese menu withhin€se target; while American
participants only interacted with an English menithwan English target. Neither
selection error rates nor satisfaction level werenfl to be significantly different between
country groups. Significant menu layout effects eviaund only when the search target
was in Chinese. When using a menu in their natrgglage, Chinese and American

participants showed reversed trends. The Chinestcipants performed faster with
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vertical menus than with horizontal menus, but Aaers performed faster with

horizontal menus. A horizontal menu also workeddsdor Chinese participants when
the menus were in English. Dong and Salvendy caecluthat menu layouts have a
language-sensitive effect, and that a vertical idyoay be more suitable for the Chinese

population when they use a Chinese interface.

In their evaluation of the efficiency of differeabject orientations in an eye-movement
based interface, Feng and Shen (2006) found tbatMiinland Chinese users, the
selection time for a target among horizontally aged objects was shorter than that of
vertically arranged objects. During the experimeiné, 12 participants were eye-tracked
when they carried out a total of 240 trials. A tiag the stimulus was first shown to them
on the screen, which also contained a cue to se@fay were to fixate on the target
digit until the stimuli series with 7 digits (arged horizontally or vertically) appeared,

and then to search for the target digit and ageiatd on it. The eye-tracker would

provide feedback for correct selections so as tbeetrial. While neither the arrangement
of objects nor the target location had an effectselection errors, the layouts had a
significant effect on search time; a horizontakatation was more efficient in support of

searching.

Note that the stimuli used in this study were digandomly chosen from 1 to 9, which
are far less complex than the Chinese charactex$ as stimuli in Dong and Salvendy's
study. So it is possible that the target complexstfected participants' performance.
Additionally, both studies were limited to a singtav/column search field and may not
be valid in the case of a fuller search field. eh&go factors were taken into account by
Lau, Shih, and Goonetilleke (2002) as they examthedvisual search strategies and eye
movements of Hong Kong Chinese, Mainland Chinegk raon-native Chinese readers
when they searched for a target Chinese characten@ a screen filled with characters.
Six participants were recruited for each of thee¢hrgroups (18 in total). In the
experiment, three layouts, the row (horizontalg ¢olumn (vertical) and uniform (square)
and two word-complexities (number of strokes in laracter) were presented. An

eye-tracking device was used to detect the scarpattgrns. Lau et al. found that word
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complexity had little or no effect on accuracy eash time. Search time, error rate and
eye-tracking data suggested that Mainland Chinese fan adaptive search pattern
dependent on the screen layout; that is, they maptay different search strategies when
presented with different search screens, thus ngnth be more flexible with search

structure. Such flexibility with a full-screen selrfield was corroborated with another
more recent visual search study on Mainland ChinBseg, Li, Hu and Yan (2007)

eye-tracked 33 college students when they perforangearch task for an image of a bell
among a full-screen of object images. Neither azbatal nor a vertical scanning pattern
dominated, as 18 participants adopted the formerl&nthe latter. In addition, the search

time and error rate were not significantly affecbgcthe search strategies used.

Conclusion
Based on the aforementioned literature, there doeseem to be a consistent conclusion

on the visual search patterns of Mainland Chinegk leence the proper design of tag
presentations for this user group. It is hoped tihatcurrent study could contribute to this

research area with an empirical approach. The r&sepiestions to be addressed in the
study are as follows:

1. Does a tag cloud or a tag list result in fastearch time and lower error rate for

Chinese users when they search or browse tags?

2. Does a tag cloud or a tag list result in higbetisfaction of Chinese users when they
search or browse tags?

3. Does sorting of the tags affect the above-thsgeects?

Study Methods

Thirty-six Mainland Chinese participants were tdsigith a standard visual search
experiment, in which they were to find a tag amanget of tags. The set of tags was
presented in search screens with two sorting metfeghabetical and random) and three
layouts (horizontal tag list, vertical tag list amag cloud). Performance data (i.e.,

accuracy of target identification and time requitedind the target tag) and subjective
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perceptions toward the layouts were recorded. Tidysmethods are described in more

detail below.

Participants
Thirty-six Mainland Chinese, 21 male and 15 femalere recruited through the

Friendship Association of Chinese Students & Sakdiatserv of UNC-Chapel Hill and

campus advertisements. Participants were 3 undkrgte, 26 graduate and 7 PhD
students from UNC-Chapel Hill. They were 26 yeafsage on average, and all had
normal or corrected-to-normal vision. While all tparticipants were well acquainted
with web browsing and searching (with an averagel@b hours Internet usage per
week), 20 of them didn’t know what a tag or taggsgnine interact with tags daily, and

seven interact with tags about 1-5 times/week.

Experimental Procedures
Each participant took part in the experiment indinally. Prior to the actual experiment,

the participant was informed that the objectivetiod study was to evaluate the tag
presentation effectiveness and that s/he shoufdrpeiboth as quickly and as accurately
as possible. The participant was then asked to gigninformed consent form and

complete a demographic questionnaire (Appendix A).standard visual search

experiment was used. The objective of the tasktvdisid a tag (target tag) among a set
of tags. Each tag was a Chinese term. Each paatitiwas given three practice trials.
After that, each participant carried out 60 expental trials (10 trials each for 6

experiment conditions). In all trials, the targeteen was shown first for 10 seconds.
Next the search screen was shown, with the mousiéigeed at the center of the screen.
The participant had to find the target term as &&spossible. Once the participant found
the target term, s/lhe was asked to click on iteifards the next trial was presented
automatically. Immediately after the participanbished all the search tasks in an
experimental condition, s/he was presented withuastionnaire (Appendix B). This

guestionnaire used items selected from the Questitsnfor User Interaction Satisfaction
(QUIS™, Shneiderman & Plaisant, 2005) and a questive developed by Douglas et al.
(1999). Then another group of 10 search tasks vegsirh When the participant has
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finished all the 60 tasks, s/he was asked to raekrtost preferred layouts and to respond

to some follow-up questions (Appendix C).

The experiment was programmed using Visual BasiaBd was run on a Fujitsu laptop

in the Microsoft Chinese Windows XP environment.

Experimental Design
The experimental design was a 2 (Sorting) X 3 (L&yéactorial design. Each participant

completed three practice trials (one on each othhee different layouts) and a total of
60 experimental trials (10 trials each for the @xditions: two kinds of sorting by three
layouts). The trials were “blocked” by these siperimental conditions and each block
consisted of 10 trials. The testing order was baddracross participants by using the six

conditions to form a Latin square-like design.

The two independent variables were:

1) Sorting: alphabetical, random.

Alphabetical sorting is based on Pinyin, the officiomanization system adopted by
People’s Republic of China, which uses the Latiphabet to represent sounds in
Standard Mandarin. For example, the Pinyin f@gr’f” (music) is “yin yue” and 5"
(movie) “dian ying”, so that the taglf;¥” will come before %% k" in the sorting; and
for “ 322" (literature) whose Pinyin is “wen xue” andCft” (culture) “wen hua”, “C
1k” comes before ¥ 2"

Within each random sorting condition, the searcket was different among trials.

2) Layout: tag cloud, horizontal tag list, verticad) tést

The tag cloud layout (Figure 9) spans 7 rows, Withr 8 tags located in each sequential
line. 3 different font sizes: small (9-point), mex (11-point) and large (13-point) were
used. The occurrence of the three font sizes ftin boe target tags and the tags in the

cloud was balanced. The remaining one target talgeo10 tags was in 11-point font.
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Figure 9. A Random Tag Cloud Search Screen
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The tag list layouts (Figure 10, 11) were constddby varying the separation between

rows and columns. The font size of each charanteach tag was equal to the small size

font (9-point) in the tag cloud, which is the notrfant size in most Chinese websites.

Each of the cells in these two layouts was of #maes height and width. The horizontal

layout had six rows and nine columns of tags (ibat total of 54 tags). Tags were

left-aligned by column. The vertical layout hademows and six columns (i.e., 54 tags).

Tags were also left-aligned by column.
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Figure 10. A Random Horizontal Tag List Search Scren
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The differences in the size of the search fieldtfierthree layouts had to be minimized in
order to eliminate any bias created by this fa¢Emott and Findlay, 1993). The variation

between the total area sizes of the three searebrsdid not exceed 2%.

In order to balance the positions of the target taong all the trials and the three
layouts, the search area was divided into ninelesyeas. For every condition, the target
in each of the ten trials was randomized amongobiiee nine areas with one of the areas
having the target tag presented twice, and thatatex area was randomized among

conditions. The exact position of the target worthim an area was also randomized.

The target tag was a Chinese term. The concepttefna in Chinese is quite different
from that in English because Chinese is a chardesed language, so a term consists of
one or more characters. In this experiment, thgetadag and tags in the search screen had
two or three characters. There hasn’t been anyarelseon the average number of
characters per Chinese tag. The number used herbagad on two pieces of evidence:

1) A character-per-Chinese tag count of the toe fikanked by Alexa) Chinese web
portals’ “popular tags” page, which revealed anrage of 2.36 characters/tag.

2) Pu, Chuang, & Yang (2002) and Chau, Fang, & Y@&U§7)'s respective studies on
Hong Kong and Taiwan search engine logs, suggedtiafj the mean number of
characters used in the pure Chinese queries is 3.28

One-third of the target tags and the tags in tlaecbescreen were 3-character tags, and
the other two-thirds were 2-character tags.

The terms were obtained from the “Popular Inteffetm Corpus” of the third largest
Chinese search engine, SogoThe target terms and the tags on the searchrseree
randomly chosen from the corpus. Terms co-occumm@ne search screen did not form
any meaningful context. Each target tag was unigaeh distractor tag appeared once for
each condition and one or two times for all comadisi.

The dependent variables of the study were:
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1) Search time: the average time to locate the tangesch trial. Counting started when
the search screen was shown and ended when tiegzart clicked on the screen.

2) Accuracy percentage: the percentage of trials lgagorrect selection of the target
item within each experimental condition.

3) Satisfaction: the score obtained through a satistaguestionnaire (Appendix B).

Data Analysis
The performance data (accuracy and selection twee analyzed using repeated

measures MANOVA with Sorting and Layout (2X3) ag thithin-subjects variables to
examine the differences among the presentationstypl the rating pairs (each on a
7-point scale) in the questionnaire were treatdth wn overall multivariate analysis and
post-hoc Tukey HSD-adjusted comparisons. Partitcgpaankings of the layouts were

subjected to a chi-square analysis.

Results

Accuracy & Selection Time
Accuracy was measured by the percentage of trialsvhich the target items were

correctly selected. It not only represents whethertarget item was found but if there
was any slip in hitting the target as well. The @y Percentage for all conditions was
above 93% (Figure 12). Accuracy Percentage wassigptificantly different among
Sorting [F (1, 35) =0.299, p>0.5] and Layout [F 82) =1.607, p>0.2].
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Figure 12. Accuracy for the six tag presentations.

Table 1 shows the mean selection times for thewdifft presentations. The alphabetical
order (mean=6.95 seconds, S.D.=2.66) resultedfaster mean selection time than the
random order (mean=8.12 seconds, S.D.=4.39) (Fid®)e and this difference was

statistically significant [F (1, 35) =4.383, p=04# The average search time using
alphabetical ordering was 17% faster than usingloan ordering. The differences

between the three layouts (horizontal list, veftitat, and tag cloud) were not

statistically significant [F (2, 34) =2.521, p>0]09

Presentation Type Mean (in seconds)
Alphabetic Horizontal List 6.82
Alphabetic Vertical List 6.85
Alphabetic Cloud 7.16
Random Vertical List 7.57
Random Cloud 8.37
Random Horizontal List 8.42

Table 1. Average Selection Time (seconds) for thixdag presentations.
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The tag cloud layout was individually investigafed the effect of the three font sizes on
Selection Time. There was no statistically sigmifit effect of font size on Selection
Time [F (2, 34) =0.463, p>0.6].
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Figure 13. Average Selection Time (seconds) for tt&kinds of Sorting.

Subjective Satisfaction and Ranking
Table 2 and Figure 14 summarize participants' resg® to the six tag presentations. An

overall multivariate analysis on all the ratingrga{l to 7 on each end) suggests no
significant differences between alphabetical amitloaly-sorted layouts [F (6, 205) =
701.698, p>0.3], but the effect of Layout is maadjy significant [F (12, 410) = 2.35,
p=0.06], and significantly different for the questiof required mental effort (p=0.028).
Tukey HSD-adjusted comparisons showed significaifierénces between the tag cloud
and the horizontal tag list for ratings of terrilenderful, and whether the mental effort
was too low/high. The horizontal tag list was cdesed significantly more wonderful
(mean=4.01, S.D=1.42) than the tag cloud (mean+%43=1.46), and the mental effort
required for selection from the horizontal tag l{gtean=3.15, S.D=1.43) was rated
significantly lower than the tag cloud (mean=3.38)=1.38). The differences in ratings

were not statistically significant for the remaigirating scales.
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Presentation Terrible Frustrating Dull Mental Accurate Uncomfortable

Tvpe | | | Effort Pointing |

yp Wonderful ~ Stimulating  Satisfying  Low--High  Easy-Difficult Comfortable

Alphabetic
Horizontal 3.25 3.47 3.67 3.94 3.72 3.94
List
Alphabetic
Vertical List 4.08 4.28 3.50 3.00 3.00 4.31
Alphabetic
Cloud 3.89 4.22 3.50 3.14 3.28 4.08
Random
Vertical List 3.64 3.72 3.83 3.61 3.89 3.81
Random
Cloud 3.94 3.94 3.47 3.31 3.50 3.94
Random
Horizontal 3.78 3.89 3.53 3.50 3.36 3.86
List

Table 2. Subjective Satisfaction.

I
Terrible Wonderful
Frustrating Satisfying
Dull Stimulating
Low Mental Effort High Mental Effort
Easy Accurate Pointing Difficult Accurate Pointing
Uncomfortable Comfortable
\\ T T T T
0 1 2 3 4 5

O Tag Cloud ® Horizontal List O Vertical List

Figure 14. Subjective Satisfaction.

A chi-square analysis of the participants’ prefeemnranked on the final questionnaire
showed that there were not significant differendes the rankings of the six

presentations ¥ (2, N= 108) = 3.243, p >0.6]. Any of the six presgions had at least
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two participants that ranked it as the most favared (i.e., rank 1), with the alphabetic
horizontal layout being ranked 1 the most (by 12igaants).

Participant Comments
Participants had varied responses to the diffemesentations, so only the most

frequently-recurring comments on the three laydotsntioned by more than six people)

were coded and tabulated as shown in Table 3.

Times

Mentioned

Tag Cloud
12 Font variation makes searching difficult, espkyifor terms in

smaller font

11 Font variation helps with searching
10 Font variation makes the layout chaotic and gness
6 Fun, less boring

Horizontal Tag List

11 Looks more comfortable because it is in accardanith reading
pattern
6 Looks orderly
3 Dull
Vertical Tag List
10 Looks more compact, making searching more eftici
6 Looks orderly

Table 3. Participants' Comments.

Of the two kinds of Sorting, 22 of the 36 participaclearly stated that they didn't realize
that items in some layouts were in alphabetic grdet they all considered that this
sorting would be helpful if they had known it bedband. For the remaining 14 people

who did notice the alphabetization, all confirmedhelp with their selection.
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When interacting with the listing layouts, 17 pafants said they searched by columns,

11 by rows and 8 said they randomly changed frome tio time.

Discussion

Search Performance
The search performance discussed here was meabyrétcuracy Percentage and

Search Time. The dependent variable Accuracy P&gerwas not found to be affected
by either Sorting or Layout, so it is not signiintly different among the layouts. This

result is not surprising if we consider the relatasimplicity of the task, and the fact that
participants were allowed to take as much timéiayg tvanted to find the target item. The
occurrence of errors is more likely to be attriloute slips of the mouse rather than a

wrong selection.

Selection time, however, was significantly affectag Sorting. Using a layout sorted

alphabetically, participants performed 1.17 secofadder, on average, than using a
layout in random order. This result indicates thaspite the fact that such an ordering is
less evident in the Chinese language and requiresrdal translation process from the
character to its phonetic, it serves as a usefel that contributes to more efficient

searching for the users. Hence, it can be conclidata layout with an alphabetical

ordering will be beneficial for Chinese users’ naigtion with tag presentation.

Layout (horizontal list vs. vertical list vs. tapuad) was not found to have a significant
effect on selection time. There could be severplamations for this result. On one hand,
search time could be affected by many factors, sisctine participant's preferred starting
position for the search (thus, the distance tradefrom that position to the target),

scanning habits, experience with the layout, tteeckeng strategies used, and the layout
itself. Each factor alone, as well as their comtimes, could result in a high degree of
variation in search time. In particular, differeacan scanning patterns and search
strategies might mask the effect of Layout. As fmes studies by Lau et al. (2002) and
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Ding et al. (2007) have suggested, Mainland Chireedgbited rather flexible scanning
patterns. They may not scan in the same way as tbag, that is, following the
horizontal Z path they were trained to adopt; dreytmay change the scanning direction
from horizontal to vertical according to the layodthe present study’s results are
consistent with their findings. In addition, though eye-tracking data was available as
objective evidence, participants did mention défdrpreferences for scanning direction,
and searching strategies as well. Some participsaits they would "glance over" the
whole layout before searching by row or columnwimich case the tag cloud with terms
that were bigger in font may soon catch the pandict's attention. Some said they would
do a transposition when they were presented wighliiting layouts in order to shorten
the distance the eye had to travel in each scarsgagion. To be exact, they would scan
by column with a horizontal list that has more oohs but fewer tags in each column;
and by row with a vertical list that has more rolug fewer tags in each row. Such
strategies would obviously be inapplicable in thg ¢loud situation, and some suggested
they had used a "skewed" pattern, jumping from reev row. Besides the
above-mentioned factors, even the participant'silizmty with a certain target term
might play a part. Six participants had mentiorteat they searched faster for a term with
which they were familiar. Unfortunately, this factes difficult to balance in the
experimental design because of the great variatiohsfamiliarity for different

participants.

For the tag cloud layout, the effect of font size search time, previously found in
Halvey and Keane's (2007) study, was not showntter Chinese participants in the
current study. There may be two reasons. Firstjrtezaction between font size and the
location of the target term were not controlledtiie current experiment, since it was
beyond the research questions of this study. Irvéyahnd Keane's (2007) study, they
didn't specify whether these two factors were @il®d in their design of the tag cloud.
In this regard, we cannot be certain whether theaidge of bigger font size they found
was influenced by the target locations. In additiom statistical significance was reported
for their results. Another possible reason for discrepancies between the two studies

could be that the font size gradation used in ghisly was not great enough to create an
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obvious contrast among the terms; that is, term®-point font didn't appear much
different from terms in 11-point, and 11-point frdiB-point. Future studies will need to

incorporate a greater degree of gradation to fuithestigate this feature of tag clouds.

In summary, the selection time and error rate foin€se users when they search or
browse tags with a tag cloud or a tag list aresignificantly different, but they search
significantly faster when the tags are in an alghiaborder than when the tags are

randomly arranged.

User Satisfaction
Participants’ subjective perceptions of the layowtse not significantly affected by

Sorting. When answering the final questionnairéo&if the participants actually stated
that, during the experiment, they had not recoghi@bether there was an ordering for
the tags, so didn't consider it helpful for thesasch or a reason for a higher/lower rating
of the layout. Thus, it appears that the compagagivperiority of alphabetical layouts in
selection time might be attributed to another fggvessibly a more orderly visual effect
created by sorting and list alignment. When comrsing the search screens, each of the
30 alphabetical ones was designed with 8 to 9 mditerms that have the same first
characters to serve as a cue (Figure 15), sincalgiebetic sorting is less evident in
Chinese than English. With this term grouping, 8earch screen may look better
arranged to the participants than a random oneeftre facilitating their selection.
However, since the current study didn't intendntgestigate the effect of such groupings,
only the number of occurrences of these term ghusnot their positions) was balanced
in the experiment, so future examination is neddatbnfirm its influence. Nevertheless,
what these results imply for design is twofold.sEirwhile sorting has a significant
impact on search time, we cannot claim that alpieddesorting is the most useful
solution, since Chinese terms could also be sdijetbtal character stroke count, shape
of successive strokes and radicals. Such sortirthods will also group terms together,
so further investigation is worthwhile. Secondsibetter to inform the Chinese users of
the presence of sorting in order to increase themrching efficiency. Some participants
who didn't realize the sorting during the experitnacknowledged that alphabetization

would be useful for them if they had known aboutaforehand.
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Figure 15. The Grouping of Terms in a Layout

Participants didn't rate any of the three layougmiBcantly more terrible/wonderful,
frustrating/satisfying, and dull/stimulating thametother two, and they didn't consider
accurate pointing and the general comfortablenés$stiae layouts significantly different.
However, the mental effort needed to perform treedetask was significantly different
between the tag cloud and the horizontal tag #st] post-hoc analysis suggests that
participants also felt the former significantly radterrible than the latter. This can be
attributed to the fact that the horizontal listinsaccordance with Chinese participants’
left-to-right reading pattern, and thus appearsarfamiliar to them. From participants'
comments on the three layouts, we can argue tleat dttitudes toward the tag cloud
were obviously more extreme, whereas their impoasson the lists tended to be neutral.
The listing layouts were visually less provocatiVéey looked more orderly, and had a
clear orientation (horizontal or vertical). The ongentional tag cloud, with a somewhat
irregular look, may have required more effort tarst. Specifically, the variations of
font size may evoke negative feelings. In the aurngser group, this design feature
induced completely different reactions and was rtfe@n controversy. For some, this
variation made the layout look chaotic and badhaaged; for others, it looked fun and
interesting. Participants who didn't like it fouitd"terrible” or "bizarre”, and it even
made them feel dizzy; more importantly, they coesed it a hindrance to their search,
distracting their attention. But participants wlawdred this design said the terms in big
font size rapidly caught their attention, helpihgrn to locate the target term or eliminate
the distracting terms. These divided opinions have implications. First, though the
font size variations did not significantly affeatagsch time, tags in bigger font would
appear more attractive to the eyes, which corrdberahat Rivadeneira et al. (2007) and

Sinclair and Cardew (2007) found in their studi®econd, the visual advantages may
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create bias towards popular ideas, as Hearst asteiRr (2007) have noticed, because

tags in small fonts would be less visible and waoulate often be ignored.

Another factor that seemed to influence satisfactioth tag clouds was participants'
previous experience with the layout. Hearst andtétes (2007) noted the discussion on
whether new users react well to tag clouds. Theeatistudy did not find a significant
difference in layout satisfaction between peopleowddn't know about tags and those
who had previous experience with tags, but commmaige by participants who had not
previously encountered the tag cloud suggested ttteyt had more often formed a
negative impression of it. Some even expresse@metrdislike. During the experiment,
six participants had uttered, "Oh, so horrible!'hem they were first shown the tag cloud
selection screen. What this means for designethat they should expect an initial
repulsion when introducing the tag cloud to thedbgites and it may be more appropriate
for them to provide alternative view modes suchhes traditional listing for users to
choose. That being said, it cannot be concludet ghdicipants' impressions of tag
clouds would not improve when they gain more exgee with this form of tag

presentation.

To sum up, overall user satisfaction with these tsig presentations did not differ
significantly. However, participants rated the telpud layout significantly more

terrible and requiring more mental effort than leeizontal tag list.

Conclusion

The current study has attempted to address whethag cloud or a tag list results in
faster search time, lower error rate and highasfsation for Chinese users when they
search or browse tags; and whether sorting of dge affects the above three aspects.
From the data gathered, it was found that the setetime, error rate and the overall
degree of satisfaction were not significantly diffet when Chinese users interacted with
a tag cloud or a tag list. However, an alphabdyicabrted tag presentation would

significantly shorten the time they needed to dedoc an item. It was also found that
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users regarded the horizontal tag list as more wduadthan the tag cloud, and

considered the required mental effort lower forfthrener.

From an application standpoint, some guidelinesdccdn@ proposed in light of these
results, so as to optimize Chinese users' perfacenaand experience with the tag
presentation design on a Chinese website:

(1) Sort the tags alphabetically, whether arrangingntle a tag cloud or a tag list
layout, and indicate the presence of such sorsiogthat users will be able to
locate a certain tag much faster.

(2) For tag cloud design, attention should be paidhto font size gradation if this
feature is to be utilized to a greater extent. @tise font sizes may not help
distinguish the tags.

(3) Investigate the possible reactions of the targetsusefore the introduction of the
tag cloud; consider providing alternative preseotastyles. A tag cloud may
leave a negative impression for users, especiatiye who are new to this design,

thus decreasing their willingness to interact wité interface.

It should be noted that this study is an initialastigation of tag presentations on Chinese
websites, and it would be more desirable to hawetecking data to suggest possible
interaction patterns. Also, tag clouds may be usfeiuother tasks besides searching,
such as impression formation and recognition/matgt{Rivadeneira et al., 2007), but

these aspects were not investigated here. Nonsfhdlee current results do provide a
basis for preliminary design decisions and for rfatstudies, and at the same time

contribute to cross-cultural human-computer inteoacdesign.

Notes

L http://en.wikipedia.org/wiki/Tag cloud

2 http://www.sogou.com/labs/dl/t.html
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Appendices

Appendix A
Demographic Questionnaire Administered Before All Trials

1. You are:
__Male __Female
__Undergraduate Student ____Master’s Degree Btude ____PhD Student

____ Other:

2. Your Major/Department:

3. Yourage:

4. Your eyesight is:
___Normal __Short/long sighted, wear gtass ___ Short/long sighted, wear

contacts lens

5. How many hours do you use the Internet every week?
( )None ( )21-5Hours ( )6-15Hours (Mgre than 15 Hours

6. How often do you interact with tags on websites?
( )Dontknowwhatatagis ( )OnceaweeK )2-5timesaweek ( ) Daily
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Appendix B

Questionnaire Administered After Trials in Each Condition

1. Do you have previous experience with this tag l&you
No_ Yes_

2. Please circle the number that is most appropriamaanswer to the following questions.

* The selecting screen is:
terrible 1 2 3 4 5 6 7 wonderful
frustrating 1 2 3 4 5 6 7 satisfying
dul 1 2 3 4 5 6 7 stimulating

* The mental effort required for operation was

toolow 1 2 3 4 5 6 7 toohigh
e Accurate pointing was

easy 1 2 3 4 5 6 7 (difficult

*  General comfort
veryuncomfortable 1 2 3 4 5 6 7 verycomfortable

Satisfaction measured by QUIS 70 [Shneiderman #aiddnt 2005], section2 part 1; and
by a questionnaire from Douglas et al. [1999], isec2 part?2.
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Appendix C

Questionnaire Administered After All Trials

Please rank the top 3 (1= most preferable) taguizyd’ou may put down your comments on
each layout at the right side.

( ) Tag cloud sorted randomly Comments:

=n HE R wx B kw T5% 8 AP 4uphns BHE 68w
22 (il S0 2 PEEHE RE SOiwEn REMETEN g EE BN 24

% Emsk I PA Rt T gz 510 BE rews FTHE SiEmEl

2M gu BE KB F re aces 58 B 98 TF pecps M w2
& mn mknEE B ¢ IRIE BB AR B ux sesr B smueee & =

0 OHE asxEms kw 23 ez ARk R ARRE FEGOF
( ) Tag cloud sorted alphabetically Comments:

Eoo #®T O AR xxw FE O osr fiPk xaw
#E Rk RE mwe mM O SRS B2 sa

EE  BRE RES BEFR kw SR 28K oz
& WE emt+ ZFRE A EE owma @m 7L

as EBEm FiEMN =0 =xs BHE o me: sx
Foouwd B Fxs BE O FE& sez #@E

BE se RB¥ =ms: AFae KEFR @ HE

) ] Comments:
( ) Horizontal tag list sorted randomly
05 e R FREM g fEisFEd E=x Ty +iE
vl fcdle] FEER B EFE it AFEE ik 1B,
B i fam R £\ a3 RE ERE SEA S
REE e alE FH Bz il ERE HiE =
BRI ik 1B, zhig HE BFErz #F EHEE RS
ER zhig ] FoE i B BE Fits MG
) _ . Comments:
( ) Horizontal tag list sorted alphabetically
MdbE i EE HE fLddn::] *F HERE E U
g HnEEE sEE &F | AE G| TR TEf
] ElE: i} Bk i) HIE Zhk EH FE
33 #®3 4 EHE 2] iz Ei4F [Tk A
xR R EEE B = T BE BE i
W Nl EphE furi] ) HE BAH EbF ol
( ) Vertical tag list sorted randomly Comments:
sk e & =REN U/ i
HI% HiE HIE mg PR
e ficir HEA  FE EEn &
i 1541, G Ehi@ &E nE
o £ Mgt E i Bk
e T FhE EE i TR
WP s ik g 25 iz
£ ®F SETE  FR TRE NGl
& ERE &% TR @ AArEE
Vertical tag list sorted alphabeticall
( ) 9 P y Comments:
=) TEE  wEE S #5h FET
EEE TR Bt LEECH Eig N
THEE THER BEX S FRRA FIHE
EERIE iTiE T = 3 L
e Fib Bk HukiE BE fri=hs
& S B LA 4
SR st ] ia& H—lg A EEA
81 s EES I 0

840 N+ E s BEEt R



Follow-up Question:
1. Have you recognized the alphabetical sorting inessgarch screens?
If yes: Do you think it has been helpful for yag&arch?
If no: Do you think it will be helpful if you havienown it beforehand?
2. What were your scanning patterns when you seardféaterm in the tag
cloud/list?
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