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Abstract

Traditional subject indexing and classification a@nsidered infeasible in many
digital collections. Automated means and sociabitagy are often suggested as the
two possible solutions. Both, however, have disathges and, depending on the
purpose of use or context, require additional mhmyaut. This study investigates
ways of enhancing social tagging via knowledge oizgion systems, with a view to
improving the quality of tags for increased infotroa discovery and retrieval
performance. Benefits of using both social tags aodtrolled terms are also
explored, including enriching knowledge organizatsystems with new concepts.
Keywords Folksonomy, Social tagging Knowledge organizatsystem, Controlled
vocabulary

Paper type

1. Introduction

Knowledge organization systems have been usedoés ftar information discovery
and retrieval in libraries and abstracting and mdg services, some for more than a
century. Their benefits for improved informatioririeval in the digital environment
have been well acknowledged and recognized. They hikevices to reduce the
ambiguity of natural language when describing aettiaving items, and to allow
access via browsing and navigation. However, theeecosts associated with use of
knowledge organization systems — manual indexinglassification are a significant
resource, especially when performed by trainedxecde

Social tagging, as supported within community-baseds such as Flickr (2008) and
Del.icio.us (2008) currently attracts much attemtand are seen as a key feature of



Web 2.0 services. They hold the promise of reducidgxing costs by drawing end-
users into contributing, adding value as part d@irthinteraction with information
services. However, social tagging is tailored tokimg it easy for end-users to
describe information items and to have accessheratsers’ descriptions rather than
information discovery and retrieval. The resultingollections of tags
(“folksonomies”) are completely uncontrolled, lacfi even basic control of word
forms such as spelling variants, synonyms and dggmtion of homonyms (Spiteri,
2007; Guy and Tonkin, 2006). Many users use tadg wncharacterise their own
documents, and not to help the community (Torkial, 2008). On the other hand,
user assigned tags could cover aspects that areavelable in a knowledge
organization system, especially when it comes W oencepts; as such, they could
help update the knowledge organization system.

The EnTag[1] project explored the combination andhparison of controlled and
folksonomy approaches to semantic interoperalilitthe context of repositories and
digital collections. The aim is to evaluate theeeffon both indexing and retrieval
when using only social tagging versus when usirgastagging in combination with

a knowledge organization system. In this projece wescribe the aims and
methodology of the project, the results of onehef ¢ase studies in detail, and discuss
the general conclusions of the project arising flwsth studies.

2. Related work

The need for knowledge organization systems irtioglao folksonomies has been

reported in the literature. Weller (2007) compaoegologies and folksonomies,

suggesting that they are not to be seen as rivdaledmplement each other. Noruzi
(2007) provides seven arguments for why a folksoprbased system should use a
thesaurus, emphasizing that there is no way to taiairconsistency over time or

across folksonomy users without a thesaurus. CeandR008), a service for

organizing references, has recently developed aroadool that allows taggers to

select terms from a knowledge organization systemtitfy Describer, 2007).

Smith (2007) explores the connection between folksties and Library of Congress
Subject Headings (LCSH) and describes advantagéslisadvantages of each. She
suggests that their product (called LibraryThing tabraries) may “provide a
compromise between the constraints of controlled¢alalary and the relative
wilderness of the folksonomy”. Hayman (2007) argferscombining the best of the
two worlds and describes its application on the trglign collection of education
resources (www.education.au). In their collectiknpwledge organization systems
are used for metadata creation and searching, ramdder to keep pace with user
needs, folksonomies are being explored. Usersagnesources by choosing from an
established taxonomy or by entering their own terdsers’ own terms will be used
later to feed back into the taxonomy to improveayislity. The Library of Congress is
collaborating with Flickr, in order to enhance mlgraphic records for its images by
end-user tags (Raymond, 2008).

3. Overall approach
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The aim of EnTag was to investigate the combinasind comparison of controlled
and folksonomy approaches to semantic interopdnaiil the context of repositories
and digital collections, and had the specific otiyes to:

* investigate indexing aspects when using only sdei@ying versus when using
social tagging in combination with a controlled abalary;

* investigate the above in two different contextggiag by readers and tagging by
authors; and,

* investigate the influence of only social taggingsus social tagging with a
controlled vocabulary on retrieval.

Thus the main focus of investigation was into tHieativeness of an enhanced
tagging system. The enhanced system, with the dapais offering suggestions via
a knowledge organization system, was compared stgfi@e social tagging. Two
different contexts were explored: tagging by reagerd tagging by authors. For each
of these a separate demonstrator was developedpanating on data extracted from
Intute (2009), and the other operating over Scieand Technology Facilities
Council’s repository (STFC ePublication Archive,03) in which tagging will be
conducted by authors submitting papers to the repygs A user study will be
conducted for each demonstrator, which will allowganeral comparison of a
repository versus digital collection context, afeliént knowledge organization
system, interface, and user community. In the Enhage demonstrator, the Dewey
Decimal Classification (DDC) forms the knowledgeyamization system, and ACM
Computing Classification Scheme (1998) was usedarSTFC study.

4. Methodology

4.1 Intute demonstrator study

The Intute subject gateway is a UK-based databhbarmal selected and catalogued
web documents for education and research. For @achment the catalogue record
comprises title, description, controlled keywordsincontrolled keywords,
classification, type, URL, format, etc. In the stud 1,042 Intute catalogue records
were chosen, all from the area of politics. Recavdse classified by the DDC, IBSS
(International Bibliography of the Social Scienc@909) thesaurus and HASSET
(Humanities and Social Science Electronic Thesa@®89). Uncontrolled keywords
mostly comprise names of countries.

The Intute study involved 28 participants who completkd study. They were all
politics students at British universities, with offdm the European University
Institute. A call for participation was put togeth&€hey were recruited mainly from a
written call for participation throughout the coyntEach participant was given 4
tasks, and in each task 15 documents were to lgedag 60 in total. Each task
covered one topic of relevance to the politics shidTwo tasks were controlled and
two tasks free. In order to reduce the learninduerfce, tasks were rotated. A
hypothetical group project scenario was outlinea astionale and motivation for the
tagging activity (by users as reader/searchers).

In each task, the participant was first to seaoctdbcuments and then tag 15 of them.
In the controlled task, they were told to choose titp 15 documents, while in free
tasks they could choose any documents they fouedamt. In the case that a URL



had become unavailable, the instruction was to nwvéo the following document.

Tagging instructions specified that tagging eacbudrent should on average take
between 5 and 10 minutes. They were to describmas/ aspects and topics they
thought appropriate for the task. They were alsoimded to open the URL, but need
not follow further internal links within a websitl the case of very long documents,
they were to focus on its abstract, introductioonausion, headings and table of
contents. Additional instruction was added to tafksEnhanced Tagger, to try to
consider the suggestions from the controlled volzaipu

Topics for the controlled tasks were suggested Isylgect expert, PhD student in
politics, who also evaluated whether there wereast 20 documents in the database
relevant to the topics. The controlled task for @enTagger was on the topic of
European integration. The controlled task for EmeanTagger was on the topic of
peacekeeping.

After signing the participation form and completiagpre-study questionnaire, the
Instructions document was sent out. It was the ndacument that each participant
was given. It introduced the study and describech estep the participant was
supposed to do. The major steps comprised thenfmitp

1) Technical requirements for using the system (w#fenence to the Settings
document).

2) Learning the system (reference to the Training dcent).

3) Task1l

4) Task 2

5) Task 3

6) Task 4

7) Final questionnaire.

8) Emailing the results.

Before starting the study itself, each participam@s given a Training document
through which they learnt the system and triedtagging. The Settings document
described how to enable scripting in Internet Esgal@nd Firefox browsers, and how
to zoom the screen display for better viewing irefex.

The main method of data collection was logging steps the participants conducted
in the demonstrator. In order to help contextuakrel explain the results better,
guestionnaires were also used. Apart from the fugysquestionnaire for collecting

background information about the participants,ghgicipant was to complete a post-
task questionnaire after every task, and a posystuestionnaire after finishing all

the tasks.

4.2 The STFC study

STFC provides an institutional repository of puéitions for the staff and users of its
UK laboratories, known asPubs Most staff who are scientifically active and pabl
will deposit papers (or records of papers) withie tepository. Thus STFC targeted
users aswuthors of papers from within its own staff.

The STFC study involved 10 participants who arersdically active and deposit
papers (or records of papers) within the STFC riépys They all worked within one
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discipline for consistency and ease of comparigach have published refereed
papers, and have deposited a number (> 10) paptris whe ePubs repository, and
can thus be considered as regular authors and ittegod he discipline chosen was
computer science and information technology, forcwhhere was an easily available
controlled vocabulary: the ACM Computing Classifioa Scheme. Since its main
purpose is to classify papers which are submittedarious ACM journals, it has a
widespread awareness and authority within the caéimgplcommunity. It was first
imported into the SKOS (Simple Knowledge Organ@atbystem) thesaurus format
(SKOS, 2009), and then into the tool.

The sample of authors being by necessity smal$ $tiidy sought to explore the
purpose and ways of tagging from an author’'s petsgein a qualitative rather than
statistical manner. In contrast to the Intute stémyused on users, the participants
were closely acquainted with the content and cdrdéxhe papers being tagged and
thus provided feedback on the comparative usefslmésfree and controlled tags
available to them. It was presumed that authorslavitke their work to be accurately
indexed so that it can be accurately cataloguedretngved from a search, and also
knowing the work, they can accurately pick appratgriterms. The exercise sought to
address a number of questions on the improvemenagyging from an author’s
perspective:

. What do they feel the purpose of tags is, and hawlavthey like them to be
used?

. Whether they consider using controlled vocabulasi@grthwhile exercise over
and above free tagging. Is the overhead of browsind selecting from a
controlled vocabulary worth the more accurate amsistent tags? Or does the
freedom which free tags offer, to allow them tokptbeir own terms, give a
more satisfactory result in their terms (accurany efficiency)?

. Do they consider the controlled vocabulary makesntlconsider tags which
they would not have otherwise considered (exhaitygtiv

. Do they choose terms at a deep level in the hikyaispecificity)?

. Is the controlled vocabulary structure (hierarchglated terms) intuitive and
easy to use?
. Is the user interface intuitive and easy to use?

. User satisfaction: is this something which they ladike to see provided as a
feature of the input system to ePubs?

. Are there any further tools and uses for tags (otlat or free) which the
author would like to see?

The evaluation used the following methodology:

1. An author was invited to a session of approximad&yminutes.

2. A worksheet was provided for the author, with n@ed guidance on the task.

3 The author was invited to use the tagging intertacgelect tags for a number of
papers which he or she has authored or co-autl{ereavould be a reasonable
number). This should take no more than about 2Qitesm

4. The author was free to select appropriate deseeigtigs from any of the three
approaches offered (free text, controlled vocalyuldag cloud) as their
preference.



5. At a later point in the trial, the observers suggeshat they try a different way
of tagging using a different component of the toolorder to gauge their
response to a different approach to their normefigpence.

6. The session was observed by a member of the Erébag, tusing an observer
guidance sheet.

7. The member of the EnTag team then discussed theisxeavith the author to
record impressions of the exercise.

The main method of data collection was logging dteps the participants conducted
in the demonstrator. The Tagger tool collectedrimfation as follows.

. Tags collected on the paper.

. Length of time to tag a paper.

. Proportion of freedom to controlled tags.
. Number of tags selected.

. Depth of hierarchy of tags selected.

. Tags deleted.

The observers looked for user behaviour, whetherpidpers already had keywords
assigned and general observations.

There are a number of known weaknesses to thi®agpipr

. Small sample size: the number of available authotke discipline willing to
take part in the exercise may be too small to dvanthwhile conclusions.

. The ePubs system already had a simple text fielereviree-text keywords can
be entered, and a number of the papers considarékis trial already had
keywords, potentially confusing the data. We léfstdata in the system as it
was found to add another dimension to the datacteid.

. Small number of papers tagged: the number of pagseis author can tag in the
exercise may be too small to draw worthwhile cosiclos.

. Inappropriate controlled vocabulary: the selectastolled vocabulary may not
be appropriate for the nature of the papers wthiehauthors are tagging.

. Unrepresentative selection of discipline: the cotimguand IT specialists may
be early adopters of technology and also too dioslee subject and too familiar
with the concepts and thus unrepresentative ofmadademic disciplines.

. The fact that all the use of the tool is done i aiiting, rather than repeated
uses as would happen in real life.

. Nevertheless, it was felt that the results of thelyg were illuminating and
useful.

5. Implementation
For each part of the project, separate demonsstratere implemented.

5.1 Intute demonstrator

The EnTag simple social tagging system is based ugeas used in other Social
Tagging Websites. Intute provided part of their i8lo&ciences database which the
users can search to find abstracts of web resotheésnight interest them. The URL
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to the web resource is provided so that the userveawv the actual document. The
EnTag software permits a user to tag Intute regsurthe EnTag Enhanced social
tagging system provides the same capabilities a&s Shmple system with the

additional feature of automatic tagging suggestibased on the Dewey Decimal
Classification (DDC). Visual Studio, C# and ASP NBwvere used for the

development.

The prototype proved extremely robust; no errorgeweeported in the EnTag

software for the duration of the user study. Sosersidid experience a few problems
with the dated hardware and software configuratittreyy were using. Each of the
reported problems was resolved within a few hoalthiough, from one or two user

comments, it appears that some configuration probleere not reported. A modern
social tagging system requires quite a high banthwahd the relatively complex

interface of the EnTag system needs a reasonaditydareen resolution.

A description of the Intute demonstrator followshefe are three major interfaces:
searching, basic tagging, and enhanced tagging.s@&aeching interface offers a tag
cloud with tags linked to documents that they indeames of taggers linked to
documents they indexed, as well as a free-textceelaox where searching can be
limited to tags, title and description fields. Oreelocument is selected from search
results, a tagging interface appears. Two typeagdgfing interfaces are developed: the
basic, with tagging features usual in popular taggervices, and the enhanced one,
with options from the knowledge organization syst&uth tagging interfaces have
the following options from which to select tagglabal tag cloud (an alphabetical list
of all tags in the system, with different font sizelative to popularity); tags assigned
by a specific user; and a list of own tags. A usay also type in a tag. The enhanced
interface (Figure 1) involves suggestions from kinewledge organization system,
presented in three frames. In the first frame tadisDDC classes are automatically
suggested based on matches with a tag entereclmsén (by any means). If the user
selects a class its narrower and broader clasgeshtown in the second frame,
allowing interactive browsing of the hierarchicaitext. Simultaneously, in the third
frame a tag-cloud like list of DDC captions, relatindex and LCSH mapped terms is
presented as a source of suggestions from whichsiemay optionally select.

Takein Figure 1. Enhanced tagging interface

An example of how enhanced tagging is implemendddviis. After searching for the
term “slavery” in all fields, a list of documents fieturned. We choose the document
with the title “Slavery in New York”, an online eidition on history of slavery in
New York State (http://www.slaveryinnewyork.orgi)e find the document useful
and want to tag it. By clicking on “Tag” buttongtlenhanced tagging page opens. We
enter tag “slavery” and click on “Suggest” buttanget suggestions based on DDC
terminology. The first frame (Possible Suggesteddiies) then displays matching
classes, which in our example includes:

Slavery and emancipation
Emancipation
Discriminatory practices and slavery



Extension of slavery
Slavery
Etc.

Since the document is about the slave trade anad@paion movement, we click on
“Slavery and emancipation”, which results in thes® frame (Browse Suggestion
Hierarchy) as shown in Figure 1, with “Slavery amancipation” highlighted, and
its broader and narrower classes. The third fraste dptional Tagging Suggestions.
The terms chosen in this scenario are:

Antislavery movements - United States
Emancipation

Slave trade

Slavery

Thus, from the initial “slavery” tag, three othexgs are derived via the knowledge
organization system.

5.2 STFC demonstrator

The STFC demonstrator was an Apache Cocoon apphicasing combined Java and
XML; the underlying database was Oracle. This lohidynamically to the ePubs
intuitional repository so that the user did a skancthe repository and in a specially
adapted edit mode; there was an option to entertagger system. The tagger
application was then started and the title andrabisof the work was transferred
together with any existing free tags. The contblle@cabulary was imported into
SKOS and then into the tool. There is the potemtidiave more than one controlled
vocabulary within the tool.

The Tagger interface is supplied in conjunctionhvilie ePubs metadata editing tool
so that tags can be entered for a specific pubicdty its authors. Figure 2 shows a
typical tagging screen.

Takein Figure 2. STFC interface

The screen is divided into four main areas.

1. At the top-centre, the title and abstract of thélpation selected for tagging is
displayed.

2. At the bottom-centre, a browse interface for thes#urus is shown. The chosen
thesaurus can be changed by choosing from a drayypm deenu (only the ACM
scheme is available for the trial). This has tHBWwing features.

a. The top-level terms are shown initially.

b. The hierarchy can be expanded by clicking on a tetmws narrower terms
and related terms).

c. The current path to the top of the hierarchy isvghas a “breadcrumb” trail
along the top of the hierarchy. This can be usdzhtktrack.

d. Terms can be selected for adding to the “controlées” list by clicking on
the “+” symbol to the left of each term.
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e. The “search thesauri” link brings up a window whéee-text terms can be
entered which allow the thesaurus to be searched.

3. To the left a “tag-cloud” is displayed, ranked irder of frequency of use of the
tag. These can be selected by either clicking emtfif they are free-text terms)
or clicking on the spyglass symbol displayed tarthedt (if they arise from the
controlled vocabulary). This will enter them inteet“free-text” add term box on
the right of the screen, where they can be accegdeadtag for this paper. The tag
cloud as a default shows only the terms used Isyghiticular author. By clicking
on “show all”, the tag cloud of all authors candigplayed.

4. To the right, the current selected free-text (ap@val controlled vocabulary terms
(below) are shown. These can be deselected byiraickn the “-” sign to their
left. In the centre of this panel, there is a ftex- box, which the user can enter
free-text terms and click on the “+” symbol to thght to enter them as tags for
this paper. Multiple terms can be entered at ongeséparating them with
commas.

Once a suitable selection of tags has been madeg tis¢ tool, the user can accept
them by clicking on the “Confirm” button at the b of the screen.

6. Results
Details of the results of the Intute demonstrater @esented in Goluét al (2009).
In this paper, we present the detailed resultt@STFC case study.

We present an analysis of the statistics gatheretle STFC trial. As we have only
ten participants, we can identify those individyallsing letters. All the STFC
participants were male, and had significant expegein IT, with half with over
twenty years experience, only two having less tteanyears, and one having over
thirty. Three were not native English speakerswete fluent in speaking, reading
and writing English. All participants had publishat least 10 items each, with a
minimum of 11 and a maximum of 117. None of thetipgants identified
themselves as frequent taggers, although one @id¢wstrolled vocabulary as part of
his role. Only two participants had any knowledgehe ACM thesaurus before the
tests, though several others were aware thatsteski

Number of tags. Over the study, on average 6 tags per item wesigreed and 67 per
cent of the total number of tags assigned weretéete Figure 3 shows the number of
tags and percentage of free text for all our pigaicts. There are no obvious trends.
Analysing this same data using the length of ITezignce, as in Figure 4, shows an
interesting outcome where the most and least expezd staff add more free text tags
than those in the middle of the range.

Take in Figure 3. Average number of tags and percentage free textdoh survey
participant

Takein Figure4. IT experience vs. average number of tags



Choosing tags. Figure 5 shows the average time in seconds forsthgdags for a
paper for the first four papers. A downward tread be observed showing that as the
tester becomes more comfortable with the tool &edvbcabulary, then the length of
time taken reduces. The downward trend is revevdeeh we add in the final two
items (as in Figure 6) where we would have askedt¢ters to work in a way that
was not their observed preferred way.

Takein Figure5. Average time taken per item
Takein Figure 6. Average time taken per item

6.1 Observations
We recorded some key observations which were galngadg the trials.

Preferred style. It soon became clear that each individual had arlgigreferred
style. Nine out of ten subjects carefully read thstructions before starting. Four
subjects chose to use the controlled vocabularyt wiothe time, carefully browsing
and selecting terms from the thesaurus. The bragwsihich they undertook is
typically quite careful, with much backtracking apd down the hierarchy, and across
related terms to find the most accurate terms. §lsehjects saw adding free-text
terms as a last resort when they could not finthéefrom the controlled terms. One
subject began with free-text entry, but soon svetcho systematic searching of the
vocabulary. He then found the Thesaurus Searchrieand used that for the majority
of searches.

Another subject found the “search thesaurus” opeamnly and used this almost
completely, trying to search the controlled vocabyl He would carefully select a
keyword to search with, and when this failed tafandesired term, would adjust the
search. He would also do some browsing, and sorsecoassful interrogation of the
tag cloud, but only entered free-text terms whesmpted. Two other subjects also
clearly preferred the use of the Thesaurus Seaptiorofor the majority of their
selections.

A further subject entered free-text terms moreess immediately from the beginning,
rapidly thinking up and entering terms without tiyito look them up from the
controlled vocabulary. Another used mainly freettexd while he considered the tag
cloud a good deal, could not see why he would use i

Use of the tag cloud was limited and was useditatee process in almost all cases.
Sometimes this was recognised by the subject amgetsmes not. Usually, the
observers had to point out the tag cloud and pmgtues they use it to select terms for
later runs of the trial. Others found the tag cltaal large and confusing.

Thesaurus. There was a strong tendency in almost all subjectelect terms from
the bottom of hierarchies. One subject entereds#tmee term twice after accessing it
from different routes through the vocabulary. Ounbjsct reported that he felt that he
did not understand how the controlled vocabulagaaorsed terms from just observing
the top levels. One subject entered organisatiandl project keywords, which are
specific to the organisation, and would not be p&g general thesaurus, but could be
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supplied as a specialist set of terms for the $peorganisation. One subject
deliberately picked singular rather then pluralmer and was careful about
capitalisation.

6.2 Post-task questioning
After each task, the participants completed a pat-question and answer session.

General impressions of the tool. Five of the subjects understood what the tool was
intended to achieve, and why it was beneficialrtovjgle such keywords to index their
papers. Six of the subjects found the tool quitaightforward and useful to use —
“perfectly usable” one said. Another said thattih@ needed to be much easier to use
than this. He felt that it “looks like a tool fonanformation professional”, although
he could see the tool being used, if it had autethd&atures. One subject queried
whether there was any benefit to an author of agdimy subject keywords? He felt
that the benefit to the user in retrieval would chée be emphasised to get it to be
used. Two subjects said that they would be prep@rede the tool if the vocabulary
was a suitable fit to the main focus of their wotkhe subject said that he would be
willing to use it if we can prove that a searchesuld actually use these tags in
locating items.

Preferred style. Those that began with a methodical search throhghkeywords
saw that there was an advantage in providing alatdrdescription, and saw free-text
tags as being complementary when you cannot fikeyavord. One subject said that
he did not want to put in a free-text tag in caseds in the controlled vocabulary.
One said that the use of a standard vocabulary émex think” about the exact
subject of the work in hand. One said that thers waendency to “crowbar” the
meaning desired into the terms provided by therodiatl vocabulary. One said that
there were limitations of vocabulary search: “natign through the tree is fraught”
while searching locates the right place and thenesglore. They have got to be able
to find terms in the vocabulary. He would preferfrige text tag if not well covered
but controlled vocabulary gives a structure and k@lps searching and retrieval.

One subject said that he wanted to use the adws@igthe controlled vocabulary,
and found searching it faster than browsing, wiolsé¢ other said that he liked the
“intellectual challenge of finding things in brovise rather than using search. One
subject who used mainly free-text tags said thatrotled vocabulary was only useful
if you know it — need more explanation of the megrof the terms.

Suggestions for changes and additions. One said that the full tag cloud was too
general and would like to see it made more spetofichis purposes. Four subjects
proposed that automatic keyword extraction — fralast, abstracts or full text - would
be a useful addition to make the task easier, @eg kiser work to a minimum. One
subject said that they would be more likely to tise tool if it was in combination
with an automated system as this would save dupigavork. Another subject said
that they would like a keyword “suggester” tool éonjunction with the free-text
entry, and another said similarly, that he wouke lto be able to find matches from
the controlled vocabulary from the free-text terdded. Another subject suggested
that a suggestion tool for the tag cloud might beful, while one suggested making
the tag cloud alphabetic rather than usage rankdmg did not like the phrase “Tag
Cloud” — would prefer “popular” or “common tags”n® subject felt that the “show



all” in the tag cloud didn’'t suggest that this wdwdhow everyone else’s tags. He
would be interested in selecting a group of pe@pléd seeing their tags rather than
everyone’s.

Comments on the thesaurus chosen. Three of the subjects recognised the
vocabulary and knew where it came from. Some hagll us to classify journal
submissions, though only one said he was familidn w. Five subjects said they
found the thesaurus quite theoretical and abstaact,felt a more practically oriented
thesaurus would more accurately reflect their w@ke said that ACM was fine, but
it was hard to choose a precise term, and it wdadduseful to provide more
information to use, such as definition. Two othea&l that definitions of terms would
be helpful. One said that he felt he needed to nstaied the ACM scheme in more
detail before he could use it effectively. Threbjsats said they would consider that a
choice of vocabularies was needed, to cover thegpoting aspects and the application
areas. One subject felt that the thesaurus choasmather out of date.

Comments on the user interface. Two subjects felt that the presentation of the Tag
Cloud was confusing, with a different treatmenfreg-text and controlled vocabulary
search, a non-obvious selection mechanism and anclseThere was a feeling that
there were too many terms seen at once — one sihgct said that it was too big to
comprehend. Another subject said that they would peek some
classification/grouping/hierarchy in the tag clod@ne other subject used the Tag
Cloud a good deal, but could not see the valuesafguother people’s terms. One
subject would like a more visual browsing interfaa® he found that searching
through the hierarchy awkward and unintuitive anduld like to see a more
contextual view of the place in the thesaurus he searching within. Another subject
was similar, wanting to see more than one layghefhierarchy at once, and a more
visual search, if it could be achieved in a norttehed manner. Similarly, one felt that
it needed a better visual way of showing the hamarso that one can see the global
view whilst navigating a small local view.

7. Conclusions

7.1 Conclusions on the STFC demonstrator

From these observations, we determined some gecanalusions about the use of
controlled vocabulary and free-text input for taggi

* There was a general sentiment amongst the deposat choosing terms from a
controlled vocabulary was a “good thing” and bettean choosing their own
terms. The subjects could overall see the valuadoing terms for information
retrieval purposes, and could see the advantagesnsistency of retrieval if the
terms used are from an authoritative source.

* Most claimed that they would be willing to use altsimilar to the one provided,
albeit with some reservations and suggestions @mterface.

» Several subjects pointed out that usability wowddykeatly enhanced by providing
some automatic assistance in suggesting tags, n d$uitable tags in the
vocabulary or the cloud, from either known inforraaton the paper, or else from
free-text input. This would speed up the proceskraake it more accurate.

« ACM was not seen as good enough for the purposdki®fgroup. Either the
coverage was not seen as adequate, it is seer@etibal, or is not up to date.
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However, some recognised that as a controlled wdaapused by a publisher it
had its place.

e The tag cloud was not a success. Most did nottusad those that considered it
either found it confusing to use or presentingrwmy options. It is interesting to
speculate why this may be. Whilst an experiencedof IT professionals, they
also claimed not to be major users of tags in napgtiications, and perhaps a
larger sample could determine whether differentugsowith different types of
experience would use the tag cloud more. HoweJeeret were also clear
problems with the realisation of the tag cloud @ptdn this tool, and a revised
interface may have more potential to be used mibeetevely.

* Most people were conscious of consistency andeketfiand used capitalisation
and plural/singular in terms consistently. Thereyrha a bias here — they were
aware that they were being observed. However, ihigonsistent with the
methodical approach that this group took to thegitagtask.

Most people have a strong preference for the way thteract with the system, and
how they used the variety of tools on offer, andeha clear preference not to use it in
other ways.

We would also make some recommendations aboutesigrdof the tool:

. The search should look at more than one sourcafofmnation at a time —
controlled vocabulary and tag cloud. Also a se&mim free-text input.

. The tag cloud needs some work on it. People sedémsdggest that it needed
structure (subject/friends/etc.) to be of use. Reyyere more interested in their
own terms than others.

. A significant minority wanted a more graphical\asuepresentation of the
controlled vocabulary — probably to help them nateg

. Spelling checker functionality for the free teximgtut stage?

. Help and definitions of terms should be suppliggassible.

. Automatic assistance in suggesting appropriategerm

Most depositors had a strong preference for the thvay interact with the system. The
findings suggest three main groups:

1. Free text taggers: they enter many free-text teamd,don’t care about the use of
the controlled vocabulary.

2. Thesaurus browsers: they systematically browsehtbrmarchy of the controlled
vocabulary, and only enter free-text terms whencthrdgrolled vocabulary does not
have a term they are comfortable with.

3. Thesaurus searchers: they prefer to interact \Wwithcontrolled vocabulary via the
search tool, then move to browsing and only entee-fext terms when the
controlled vocabulary does not have a term theganafortable with.

We would speculate that another category of pewpldd start with the tag cloud
and mainly select tags from there. However, thiga@ch was not represented in our

group.

7.2 Comparison of Intute and STFC results



The subject groups of searchers/readers (Intutdlathors/depositors (STFC) clearly
have different roles (although they can overlagdoAegular depositors tend to be more
mature than the searchers, due to more experieitcm \& discipline being required
before authoring papers. Nevertheless, a numbsinolarities between the Intute and
STFC users could be identified. In both contex¢sftiowing was the case:

. Users appreciated the benefits of consistency awcdbulary control and were
potentially willing to engage with the tagging ®st

. There was evidence of support for automated suggesf they are appropriate
and relevant.

. The quality and appropriateness of the controlledabulary proved to be
important.

. The main tag cloud proved problematic to use dffelst

. The user interface proved important along with thgual presentation and
interaction sequence.

7.3 Overall conclusions

The Intute study showed that most reader tagsdatedaby typing them in directly, as
is common in social tagging applications; of thieeotfeatures used, the most frequent
one is DDC suggestions, and another tagger’s clboak the participants appreciate the
DDC suggestions was also seen from their comméntshe STFC study some
participants prefer typing their own tags in, whdthers use the ACM Computing
Classification Scheme suggestions. Overall they the¢ choosing terms from a
controlled vocabulary is important for consistencyetrieval.

The main tag cloud, common in social tagging apgibos, is little used in both studies.
Part of the problem is that there are too manyooptifrom which to choose and
excessive scrolling due to the size of the cloudls Tould be reduced by improved
search/browsing and personalised ranking, clugtesinfiltering. However, it is not
clear that displaying all tags is useful for ratak purposes with large collections.
Further work is required to investigate the bessentation and use of tag-clouds,
including tag clouds based on communities of fredoolleagues.

The Intute study also showed that in enhanced rigggihile users appreciated the
“direct” suggestions (third pane) and made someafigbe disambiguation interface
element (first pane), they did not browse the Deweyrarchy very much (middle

pane). Further work is needed to explore when bragvkinctionality is desirable in

this context.

In the Intute study both simple and enhanced taggnmovided additional entry points

beyond the original subject indexing, as well aspared to free text search engines.
There was some evidence that, in particular, cbattesuggestions provided additional
access points beyond the literal text.

User experience and task completion showed that denonstrators were usable with
little prior training. However, comments showedttthee Intute interface, particularly in

the Enhanced Tagger, was experienced as complexdeBign the interface was

cluttered because a variety of tagging featurestovde tested. An operational system
should have a simpler, less cluttered user intefflacusing on the key functionality and
with user interaction streamlined.
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Most participants in both studies claimed that tiveyild be willing to use similar tools
in real life. Because the results also showed riygortance of controlled vocabulary
suggestions, both at the time of tagging (indexarg) retrieval, it is recommended that
social tagging be allowed in repositories and ofligital collections, supported by
controlled vocabularies.

7.4 Further work
Further studies would involve the following:

« Qualitatively analyze user tags, for example, wiethey are different from those
assigned by librarians in the Intute database, wdpatal facets are represented in
the tags, etc.

* Further investigate user tagging styles and matimator tagging. For users as
searchers/readers, the rationale is less strarglafd than with authors. In some
situations, where a user is part of a natural conityengaged in a joint endeavour
(as in the scenario suggested in the Intute studgging content will serve for
mutual benefit. In other cases, users may be nietivip act as good (informed)
citizens and tag based on their desire to sharerésg or enthusiasm. One aspect of
this could be a consideration of the different s/pétagging activity. For example,
tags might express the genre or utility of a doaunfier a user’s purposes. To the
extent that others share the same perspectivesutgaet based tags might serve as
useful access points for others, in addition tar thetential in personalising access
to a collection.

e Conduct a retrieval test with appropriate perforoeammeasures of retrieval
effectiveness. This is complex due to the intereatedness of indexing, searching,
motivation and evaluation.

* Conduct extended (longitudinal) evaluation in |s&ttings to gain information of
such systems in real life.

» Investigate different types of vocabularies anfed#int domains. A different type of
vocabulary, such as a thesaurus, may have diffefémtts as a basis of tagging
suggestions.

Furthermore, a number of enhancements to the amadity of the tools were proposed.
There should be greater quality of automatic sugyges they should be user-oriented
as regards terminology, level of specificity, pexdfve and currency. The Intute
demonstrator implemented a very crude form of aatantlassification, in that the title

of a document selected for tagging was fed thradoghe DDC matching system. The
top ranked match yielded suggestions which autaaisti appeared in the suggested
tag cloud, which worked remarkably well in someesasut not in others. A more
sophisticated automatic classification system woadldl considerable value to the
quality of suggestions.

An auto-completion feature could also be providéidkciv could include interactive term

disambiguation and visualization. Some participamémted a more graphical/visual

representation of the controlled vocabulary, otlastsed for more information about the
semantic meaning of a term in the controlled vokalpuand even other people's tags.
Also, one could further study whether it is usetwlstructure the suggestions in a
faceted check list of controlled terms.



Broadly speaking, this study has investigated #edisig of folksonomic tag clouds
with controlled vocabulary elements. The resultityiprid shows potential to increase
access points to collections of information. Prelemy analysis suggests that
vocabulary-based suggestions have potential to réaggers to escape the literal text,
provided the suggestions are relevant and usemtede This requires further analysis
and work, including personalised filtering of sugiiigns and selection of appropriate
terminology for a concept, the expansion and atiaptaof existing controlled
vocabularies with social tagging data and the ingason of user-oriented
methodologies for the development and construatiocontrolled vocabularies. If the
hypothesis is borne out then vocabulary-based stigge may potentially both
encourage the description of resources by moreddpicreased exhaustivity) and may
also afford the capability of describing resouraea higher level of generalisation (the
activity of classification). In other words, vocddmy-based suggestions might
encourage both indexing and classification acésiti
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http://www.ukoln.ac.uk/projects/entag/.

References

ACM Computing Classification Scheme (1998), httpaiiv.acm.org/about/class/
(accessed 1 May 2009).

Connotea (2008), http://www.connotea.org/ (accedSelllarch 2008).

Del.icio.us (2008), http://del.icio.us/ (access&dMarch 2008).

Entity Describer (2007), http://www.connotea.orddintityDescriber (accessed 19
March 2008).

Flickr (2008), http://www.flickr.com/ (accessed W&rch 2008).

Golub, K., Jones, C., Matthews, B., Puzon, B., &r| M.L., Moon, J. and Tudhope,
D. (2009), EnTag: Enhancing Social Tagging for Diary. To appear, Joint
Conference on Digital Libraries, JCDL 2009, Ausiiexas, 15-19 June 2009.

Guy, M. and Tonkin, E. (2006), “Folksonomies: tiagiup tags?’D-Lib Magazine,
January 2006, available attp://www.dlib.org/dlib/january06/guy/01guy.html
(accessed 19 March 2008).

Humanities and Social Science Electronic ThesaulttASSET) (2009),
http://www.data-archive.ac.uk/search/hassetAbopt(ascessed 1 May 2009).
Hayman, S. (2007), “Folksonomies and tagging: neswetbpments in social
bookmarking”,Ark Group Conference: Developing and Improving Giasation
Schemes 27-29 June, Rydges World Square, Sydaegilable at:
http://www.educationau.edu.au/jahia/webdav/siteahigsite/shared/papers/arkha

yman.pdf (accessed 19 March 2008).



This paper is a pre-print version presented ai$#@ UK 2009 conference, 22-23 June, prior to pegiew and editing. For
published proceedings see special issue of Asbbeéedings journal.

International  Bibliography of the Social Science§hesaurus (2009),
http://www.Ise.ac.uk/collections/IBSS/about/theseuintm (accessed 1 May
2009).

Intute (2009), http://www.intute.ac.uk/ (accesseddy 2009).

Noruzi, A. (2007), Folksonomies: why do we needtaaled vocabulary?”, Editorial,
Webology, Vol. 4 No. 2, available at:
http://www.webology.ir/2007/v4n2/editorial12.htnddcessed 19 March 2008).

Raymond, M. (2008), “My friend Flickr. a match maitkephoto heaven’l.ibrary of
Congress Blogavailable at: http://www.loc.gov/blog/?p=233 (essed 19 March
2008).

Simple Knowledge Organization System (SKOS) (2009),
http://www.w3.0rg/2004/02/skos/ (accessed 1 May9300

Smith, T. (2007), “Cataloging and you: measuring #fficacy of a folksonomy for
subject analysis”, in Lussky, J. (Eddproceedings 18th Workshop of the
American Society for Information Science and TeldgySpecial Interest Group
in  Classification Resear¢ch Milwaukee, Wisconsin, available at:
http://dlist.sir.arizona.edu/2061/ (accessed 19dd&008).

Spiteri, L.F. (2007), “Structure and form of folksomy tags: the road to the public
library  catalogue”, Webology, Vol. 4 No. 2, available at:
http://www.webology.ir/2007/v4n2/a41.html

STFC ePublication Archive (ePubs) (2008), httpukepstfc.ac.uk/ (accessed 1 May
2009).

Tonkin, E., Corrado, E.M., Moulasion, H.L., Kipp,.Ell., Resmini, A., Pfeiffer, H.D.
and Zhang, Q. (2008), “Collaborative and sociafjtag networks”,Ariadne 54
available at: http://www.ariadne.ac.uk/issue54/tordt-al/ (accessed 19 March
2008).

Weller, K. (2007), “Folksonomies and ontologiesotwew players in indexing and
knowledge organization®Qnline Information 200,7pp. 108-115.

Received
Revised
Accepted



Figure 1. Enhanced tagging interface
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