


• Ac ti on: laun ching the se arch 
• Re view of re sults: rea ding mes sa ges and out co mes re sul ting from the se arch
• Re fi ne ment: for mu la ting the next step 

For the de ve lop ment of the INSYDER sys tem we have cho sen this fra me work, be cau se from the
user’s point of view it co vers all pha ses of the in for ma ti on see king pro cess in com pre hen si ve
way. Va ri ous ot her mo dels des cri bing the in for ma ti on see king pro cess can be found in (He arst
1999).

3 New Features of the INSYDER System
Du ring the de ve lop ment of the INSYDER sys tem it was not in ten ded to de ve lop new vi su al me -
ta phors sup por ting the re trie val pro cess. The main idea was to se lect exi sting vi sua li sa tions for
text do cu ments and to com bi ne them in a new way. No wa days the re are a lot of vi sua li sa tions of
se arch re sults in do cu ment re trie val sys tems avai la ble. Our se lec ti on of exi sting vi sua li sa tions
was ba sed on the as sump ti on to find ex pres si ve vi sua li sa tions kee ping in mind the user tar get
group (bu si ness ana lysts), their ty pi cal tasks (to find bu si ness data on the Web), their tech ni cal
en vi ron ment (ty pi cal desk top PC and not a high end work sta ti on for ex tra or di na ry gra phic re pre -
sen ta tions), and the type of data to be vi sua li sed (text do cu ments). The pri ma ry chal len ge from
our point of view was the in tel li gent com bi na ti on of the se lec ted vi sua li sa ti on sup por ting dif fe -
rent views on the re trie ved do cu ment set and the do cu ments it-self. The pri ma ry idea was to pre -
sent ad di tio nal in for ma ti on about the re trie ved do cu ments to the user in a way that is in tui ti ve,
fast to in ter pret and able to sca le to lar ge do cu ment sets. 

Anot her im por tant dif fe ren ce of our INSYDER sys tem com pa red to exi sting re trie val sys tems
for the Web is the com pre hen si ve vi su al sup port of dif fe rent steps of the in for ma ti on see king pro -
cess. The vi su al views used in INSYDER sup port the in ter ac ti on of the user with the sys tem du -
ring the for mu la ti on of the que ry (e.g. vi sua li sa ti on of re la ted terms of the que ry terms with a
graph), du ring the re view of the se arch re sults (e.g. vi sua li sa ti on of dif fe rent do cu ment attributes
like date, size, re le van ce of the do cu ment set with a scat ter plot or vi sua li sa ti on of the dis tri bu ti on 
of the re le van ce of the que ry terms in si de a do cu ment with a Ti le Bar), and du ring the re fi ne ment
of the que ry (e.g. vi sua li sa ti on of new que ry terms ba sed on a re le van ce feed-back in si de the
graph re pre sen ting the que ry terms).

The re trie val aspects of the vi su al in for ma ti on see king sys tem INSYDER have not been in the
pri ma ry re search fo cus. Ne ver the less the sys tem of fers some re trie val fea tu res that are not very
com mon in to day’s Web se arch en gi nes (cf. (Rei te rer, Muß ler, Mann 2000)).

It is for sure not new to com bi ne vi sua li sa tions and in for ma ti on re trie val aspects, but no wa days 
sys tems which do a dy na mic se arch with a do cu ment at tri bu te ge ne ra ti on and the dif fe rent vi sua -
li sa tions of the se at tri bu tes and do cu ment in he rent data are new. Our ap pro ach ai med at get ting
the hig hest ad ded-value for the user com bi ning com po nents like dy na mic se arch, vi sua li sa ti on of 
the que ry and dif fe rent vi sua li sa tions of the re sults and in for ma ti on re trie val tech ni ques (e.g.
que ry ex pan si on, re le van ce feed back).
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4 Visualisations supporting the Information Seeking Process
The scien ti fic dis ci pli ne In for ma ti on Vi sua li za ti on of fers a va rie ty of ap proa ches to pro vi de vi su -
al re pre sen ta tions of very lar ge ab stract in for ma ti on spa ces. The aim is to use com pu ter-
 supported, in ter ac ti ve, vi su al re pre sen ta tions of ab stract data to am pli fy co gni ti on (Card et al.
1999). The re search fo cus for the vi su al re pre sen ta tions used in INSYDER is put on the review of 
re sults pha se of the fra me work pre sen ted abo ve. From the users point of view this is the most in -
ter esting. The for mu la ti on pha se is also very im por tant, as the users the re de fi ne their in for ma ti -
on need. The im ple men ta ti on and de sign of the vi sua li sa ti on sup port for this pha se is still un der
de ve lop ment, the re fo re only first ide as are pre sen ted in brief.

4.1 Visual Query Formulation
Users have pro blems for mu la ting their in for ma ti on need (Niel sen 1997), (Pol lock, Hock ley
1997). The idea of the que ry vi sua li sa ti on is to help users to spe ci fy their in for ma ti on need more
pre ci se ly using que ry ex pan si on tech ni ques and vi sua li sa ti on. From the li te ra tu re it is well
known that the aver age que ry con sists of one or two que ry terms. This led to the de mand of me -
thods to over co me the pro blem of lac king knowled ge to for mu la te que ries. The re fo re we pro po -
se a vi su al que ry, which will show the user re la ted terms for his que ry (see Fi gu re 21), ta king into
ac count ot her suc cess ful so lu tions and ide as from au to ma tic que ry ex pan si on and que ry vi sua li -
sa ti on, e.g. (Voor hees, Har mann 1998), (Zizi, Be au douin-Lafon 1994).

4.2 Visualisation of Results of the Information Seeking Process
The main idea be hind our vi su al in for ma ti on see king ap pro ach is to pre sent ad di tio nal in for ma ti -
on about re trie ved do cu ments to the user in a way that is in tui ti ve, fast to in ter pret and which is
able to sca le lar ge do cu ment sets. The re are two ca te go ries of ad di tio nal in for ma ti on that could
be vi sua li sed: vi sua li sa ti on of do cu ment at tri bu tes, and vi sua li sa ti on of in ter do cu ment si mi la ri -
ties. The se cond ca te go ry in tends to re du ce the mul ti di men sio nal do cu ment spa ce to a 2-D or
3-D spa ce so that the users will be able to vi su al ly per cei ve the re la tions hips bet ween do cu ments. 
Ty pi cal ap proa ches are do cu ment net works, spring em bed dings, clus te ring, self-organising
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Fi gu re 1: Re sult Tab le Fi gu re 2: Pro to ty pe View of the Vi su al Que ry

1 For an en lar ged ver si on of the Fi gu res and Tab le of this pa per, see 
http://knie bach.fmi.uni-konstanz.de/pub/ger man.cgi/d340648/mc20001Rei te rer_etal.html



maps. Our ap pro ach is re stric ted to the first ca te go ry: the vi sua li sa ti on of do cu ment at tri bu tes.
One im por tant ef fect is the pos si bi li ty to group do cu ments that sha re si mi lar at tri bu tes. We have
used two dif fe rent ap proa ches de pen ding on the ad di tio nal in for ma ti on pre sen ted to the user:

Pre de fi ned do cu ment at tri bu tes: E.g. tit le, URL, ser ver type, size, do cu ment type, date,
langua ge, re le van ce. The pri ma ry vi su al struc tu res to show the pre de fi ned do cu ments at-tributes
are the Scat ter plot and the Re sult Tab le. 

Que ry terms` dis tri bu ti on: This shows how the re trie ved do cu ments re la ted to each of the
terms are used in the que ry. The pri ma ry vi su al struc tu res to show the que ry terms` dis tribution
are the Bar graph, the Ti le Bar and the Sta cked Co lumn. 

The vi su al in for ma ti on see king sys tem INSYDER is not a ge ne ral-purpose sys tem like tra -
ditional se arch en gi nes (e.g. Al ta Vis ta). Its con text of use is to sup port small and me di um si zed
en ter pri ses (SMEs) of spe ci fic ap pli ca ti on do mains fin ding bu si ness in for ma ti on on the Web. So
the fin dings of ge ne ral em pi ri cal stu dies like the abo ve men tio ned are use ful in prin ci ple but have 
to be com ple ted with more spe ci fic re qui re ments. The re fo re at the be gin ning of the pro ject a field 
stu dy has been con duc ted, using a ques ti on nai re that has been ans we red by 73 se lec ted com pa -
nies (SMEs) in Ita ly, Fran ce and Great Bri tain. The aim was to un der stand the con text of use
(ISO 9241 Part 11) fol lo wing a hu man-centred de sign ap pro ach (ISO 13407). The fol lo wing re -
qui re ments are ba sed on this field stu dy. The ty pi cal users of the ap pli ca ti on do mains of the
INSYDER pro ject are ex perts in one of the two bu si ness do mains: buil ding and con struc ti on or
CAD soft wa re. They are ty pi cal ly no ex perts in in for ma ti on see king using in for ma ti on re trie val
sys tems. They know the Web and have some li mit ed un der stan ding of se arch en gi nes. Ba sed on
the ex pe rien ces of the field stu dy dif fe rent task sce na ri os using an in for ma ti on see king sys tem
like INSYDER to find bu si ness in for ma ti on have been de ve lo ped. Our field stu dy shows that the
for mu la ti on of the in for ma ti on needs is nor mal ly done in an un struc tur ed text. The ty pi cal tech -
ni cal en vi ron ments of the users are bu si ness PCs. The stu dy has shown that the pro ces sing po wer, 
the RAM, and the size of the screen is li mit ed. So we had to keep this in mind and the re fo re it was 
not pos si ble to use so phis ti ca ted 3D vi su als struc tu res only avai la ble on high-end PCs or spe ci al
work sta tions.

The re fo re the vi su al map pings of web do cu ments we have cho sen are text in 1D (Bar graph, Ti -
le Bar, Sta cked Co lumn) and text in 2D (Scat ter plot). This fi nal se lec ti on of the vi su al struc tu res
was ba sed on the abo ve sug ge stions of the field stu dy, an ex ten si ve stu dy of the sta te of the art in
vi sua li sing text do cu ments (Mann 1999) and the de sign goal to orien ta te our vi su al struc tu res as
far as pos si ble on ty pi cal bu si ness gra phics. The field stu dy shows that all users have a good un -
der stan ding of this kind of gra phics and use them du ring their dai ly work (e.g. in spre ads heet pro -
grams). Si mi lar con clu sions, main ly ba sed on an over view of the re search done in the area of vi -
sua li sa ti on of se arch re sults in do cu ment re trie val sys tems, can be found in (Za mir 1998). 

Anot her im por tant de sign de ci si on was to use a syn chro ni sed mul tip le view ap pro ach. It of-fers 
the user the pos si bi li ty to choo se the most ap pro pria te vi sua li sa ti on view for his cur rent de mand
or in di vi du al pre fe ren ces. Our ap pro ach has si mi la ri ties with the idea of „Mul tip le Co-ordinated
Views“ with „Snap-Together Vi sua li sa ti on (STV)“ (North et al. 1999), e.g. of fe ring the user
co-ordinated views for ex plo ring in for ma ti on. Ot her ex am ples of vi su al in for ma ti on see king
sys tems fol lo wing a mul tip le view ap pro ach can be found in e.g. (Ahl berg et al. 1995). 

But the re are still some draw backs in this mul tip le view ap pro ach: The user in ter fa ce of the
sys tem be co mes more com plex and the re fo re could be har der to use. The user can choo se an
inap pro pria te vi sua li sa ti on for a spe ci fic si tua ti on. To in ter cept the pos si ble draw backs a num ber
of gui de li nes have been con si de red. The vi su al struc tu res have been adap ted to each ot her in co -
lour, orien ta ti on and the over all sty le. The vi sua li sa tions are syn chro ni sed in a way that a se lec ti -
on in one re pre sen ta ti on of the se arch re sult set will be up da ted im me di ate ly in the ot her re pre -
sen ta tions.
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The de fault pre sen ta ti on of the se arch re sults is a so-called              Re sult Tab le. The main dif fe r -
en ce to the tra di tio nal re sult list of se arch en gi nes is that all avai la ble at tri bu tes of each do cu ment
are shown in dif fe rent co lumns of the tab le. Each row shows one do cu ment. The user has the pos -
si bi li ty to sort each do cu ment at tri bu te in an in crea sing or de crea sing or der or to cus to mi se the
tab le to his per so nal pre fe ren ces (e.g. to show only the at tri bu tes he is in ter es ted in or to re ar ran ge 
the or der of the co lumns). Fi gu re 1 shows an ex am ple of the Re sult Tab le for the que ry vi su al
data mi ning and its re sults. On the left the re are the dif fe rent Sphe res of In te rest, whi le on the
right the user sees the Re sult Tab le and an in te gra ted browser which shows a pre view of the ac tu -
al ly se lec ted do cu ment. 

The use of the              Scat ter plot was main ly in spi red by the vi su al in for ma ti on see king sys tems 
En vi si on (No well et al. 1996) and Film Fin der (Ahl berg et al. 1994). A scat ter plot is a 2D vi su al
struc tu re sho wing two va ria bles of each do cu ment. Each do cu ment is re pre sen ted by a blue co -
lou red dot. The X and Y di men sions en co de two do cu ment at tri bu tes. The re are three pre de fi ned
scat ter plots avai la ble, each with a fi xed de fi ni ti on of the X and Y di men si on (see Fi gu re 3):
date/re le van ce; ser ver type/num ber of do cu ments; re le van ce/ser ver type. The user also has the
pos si bi li ty of de fi ning his X and Y di men sions using the avai la ble at tri bu tes for each do cu ment.
The Scat ter plot of fers the user an easy way to na vi ga te through the do cu ment spa ce on the set le -
vel to find in ter esting se arch re sults. In Fi gu re 3 the user has cho sen the di men si on ser ver type
clas si fi ca ti on on the y-axis and do cu ment type clas si fi ca ti on on the x-axis. It can be seen that
most do cu ments of the que ry come from com mer ci al si tes. The do cu ments are clas si fied into 5
ca te go ries. A squa re-box with a nu me ric la bel (num ber of do cu ments) re pre sents a do cu ment
group (e.g. be lon ging to the same ca te go ry or ha ving the same re le van ce). Mo ving the mou se
over a dot or squa re-box laun ches a tool tip sho wing im por tant do cu ment at tri bu tes like tit le,
size, date, ca te go ry, and an ab stract. Tool tips are avail-able in all vi su al struc tu res. To sup port the 
ex plo ra ti on of the se arch re sults the user can se lect do cu ments or groups of do cu ments via mou se 
click and a dou ble-click on a dot laun ches the se lec ted do cu ment in the Web browser.

The use of the              Bar chart was main ly in spi red by the work of (Vee ra samy et al. 1995). The
ori gi nal idea of Bar charts has been adap ted in se ve ral ways. First ly, to have the same way of dis -
play ing the do cu ments like in the ot her views whe re do cu ment de tails are gi ven (Re sult Tab le,
Ti le Bar, Sta cked Co lumn), a ho ri zon tal orien ta ti on has been cho sen. The re fo re the Bar chart is
ro ta ted by 90 de grees: top down ins te ad of from right to left. Se cond ly the im pres si on of a do cu -
ment as an en ti ty is emp ha si sed by using Ge stalt prin ci ples, wit hout dis tur bing the key word
orien ta ti on too much. The co lours used for the dif fe rent key words are the same as for Ti le Bars
and Sta cked Co lumn. Each Bar chart re pre sents one do cu ment and shows the dis tri bu ti on of the
re le van ce for each key word of the que ry and the to tal re le van ce for the do cu ment. The re fo re it is
easy to de tect if a do cu ment de als with one or more of the dif fe rent key words of the que ry. The
hea dings of each co lumn can be sor ted in an in crea sing or de-creasing or der. This functi on of fers
the user the pos si bi li ty to view the dis tri bu ti on of the re le van ce of each key word in di vi du al ly. Fi -
gu re 4 shows the same do cu ment col lec ti on as in the Scat ter plot view. The red dots at the be gin -
ning of each line sym bo li se that the se do cu ments have been se lec ted (e.g. in the Scat ter plot
view). The vi sua li sa ti on shows that the first do cu ment in the view seems to be the most re le vant
one, as all three key words that have been se ar ched for ap pe ar in the do cu ment with high re le van -
cy. As des cri bed abo ve, also in this view do cu ments can be se lec ted or de se lec ted.
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The vi su al struc tu re              Ti le Bar al lows a dee per vi su al ana ly sis on the do cu ment le vel, whe re -
as the Scat ter plots and Bar chart are hel pful on the do cu ment set le vel. The use of the Ti le Bar was
main ly in spi red by the work of (He arst 1995). Each do cu ment is re pre sen ted by a rec tan gu lar
bar, which is dis play ed next to the tit le of each do cu ment. The length of the rec tan gle in di ca tes
the length of the do cu ment. The bar is sub di vi ded into rows that cor re spond to the key words of
the que ry. Each key word is re pre sen ted by a dif fe rent co lour. The bar is also sub di vi ded into co -
lumns, whe re each co lumn re fers to a seg ment wit hin the do cu ment. Key words that over lap wit -
hin the same seg ment are more li ke ly to in di ca te a re le vant do cu ment than key words that are wi -
de ly dis per sed throug hout the do cu ment. Thus, the user can quick ly see if some sub set of key -
words over laps in the same seg ment of the do cu ment. Fi gu re 5 shows the dis play va riant with 3
co lour steps for the se arch with the three key words „vi su al data mi ning“. As shown by the blue,
red and yel low ti les in the se lec ted first do cu ment (tit le: Vi su al Data Mi ning) the re are three seg -
ments with a co-occurrence of „vi su al“ and „data“ and „mi ning“. If the user puts the mou se poin -
ter over a seg ment, a tool tip oc curs sho wing the text of this seg ment. A jump-into-segment fea tu -
re for quick-jumps to the do cu ment-parts re pre sen ted by the seg ments is also avai la ble. Fi gu re 6
shows this jump-into-segment fea tu re: a pop-up wind ow oc curs when clic king the right mou se
but ton in the se lec ted seg ment. The text of the seg ment is high lighted and put in the con text of the 
who le do cu ment. 

The Sta cked Co lumn vi sua li sa ti on is an adap ted ver si on of the Re le van ce Cur ve used in the
Re sult Tab le. Each seg ment of a do cu ment is re pre sen ted as a ver ti cal co lumn. The height of each 
co lumn cor re sponds to the num ber of ti mes all key words oc cur in that seg ment of text. For each
key word a dif fe rent co lour is used to show the con tri bu ti on of each key word to the over all oc cur -
ren ce of each co lumn. 

For eva lua ti on pur po ses the re is also a sta tic               List pre sen ta ti on in HTML-Format avai la ble
in the INSYDER sys tem (see sec ti on 4.3).

In all dif fe rent views we have made ex ten si ve use of dif fe rent In ter ac ti on tech ni ques (e.g. di -
rect ma ni pu la ti on, de tails-on-demand, zoo ming, di rect se lec ti on) to give the user con trol over the 
map ping of data to vi su al form.
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4.3 Evaluation of the Visualisations
The pri ma ry goal of the sum ma ti ve eva lua ti on was to mea su re the ad ded va lue of our vi sua li sa -
tions in terms of ef fec ti ve ness (ac cu ra cy and com ple te ness with which users achie ve task go als),
ef fi cien cy (the task time users spent to achie ve task go als), and sub jec ti ve sa tis fac ti on (po si ti ve
or ne ga ti ve at ti tu des to ward the use of the vi sua li sa ti on) as de pen dent va ria bles for re-viewing
Web se arch re sults. Kno wing ad van ta ges of the mul tip le view ap pro ach do cu men ted in user stu -
dies (North et al. 1999), we didn’t in tend to mea su re the ef fects of ha ving Scat ter-plot, Bar graph
and Ti le Bar/Sta cked Co lumn (also cal led Seg ment View) ins te ad of the List and Tab le. We wan -
ted to see the ad ded va lue of ha ving the se vi sua li sa tions in ad di ti on to the Tab le and List. 

From the fac tors in flu en cing the de sign of a vi su al struc tu re (Mann 1999) we de ci ded to vary
tar get user group, type and num ber of data, and task to be done. The se have been de ter min ed as
the in de pen dent va ria bles. The fourth fac tor, the tech ni cal en vi ron ment, was iden ti cal for all
tests. The test set ting co ver ed all com bi na tions of the dif fe rent kinds of in for ma ti on see king tasks 
(spe ci fic and ex ten ded fact fin ding), dif fe rent kinds of users (be gin ners and ex perts), amount of
re sults (30, 500), num ber of key words of each que ry (1,3,8) and the cho sen com bi na tions of dif -
fe rent vi sua li sa tions (see Tab le 1).

4.3.1 Procedure

A short en try ques ti on nai re was used to re cord de mo gra phic data of each user. Then each user
got a stan dar di sed sys tem demo using a pre de fi ned Screen Cam rec or ding pre sen ting each vi sua -
li sa ti on. Af ter that each user had about 10 mi nu tes to use the sys tem and to ask que stions if he
had pro blems using it (le ar ning pe ri od). The users were then as ked to ans wer the 12 test task que -
stions as quick as pos si ble. All users pro ces sed the same 12 que stions with the same key words
and num ber of hits in the same or der, be gin ning with the 1 key word / 30 hits spe ci fic fact fin ding
task, fol lo wed by an ex ten ded fact fin ding 3 key words / 500 hits ques ti on, then fol lo wed by a spe -
ci fic fact fin ding task with 8 key words / 30 hits, and so on, al ways al ter na ting spe ci fic fact fin ding 
and ex ten ded fact fin ding, with the num ber of key words chan ging bet ween every ques ti on in the
or der 1 – 3 – 8 – 1 – 3 – 8 … . The pre sen ted vi sua li sa tions to ans wer the que stions have been dif -
fe rent bet ween the five groups (see Tab le 1). Ba sed on this plan ning of the con trol led ex pe ri ment
we could as su re that the five com bi na tions of vi sua li sa tions have been dis tri bu ted in an equal
man ner to all va ria bles. Du ring the tasks the users were re ques ted to „think aloud“ to en ab le the
eva lua ti on team to un der stand and re cord their cur rent ac tions. The rec or ding of data was done
with writ ten re cords ta ken by two per sons. An ex pe ri men ter mo de ra ted the test ses si on so that in
the case of pro blems this per son could help. Af ter ac com plis hing the test tasks the user had to

A visual information seeking system for Web search 303

Fi gu re 5: Ti le Bar view Fi gu re 6: Ti le Bar view - pop-up wind ow



ans wer a ques ti on nai re of 30 que stions re gar ding their sub jec ti ve sa tis fac ti on and to sug gest im -
pro ve ments of the sys tem.

4.3.2 Results

Ad ded va lu es of the vi sua li sa tions: Fi gu re 7 shows that in most test ca ses the users made use of
the vi sua li sa tions (using only the vi sua li sa ti on or using it in com bi na ti on with the Re sult Tab le to
ans wer the test que stions). From this we con clu de that the ma jo ri ty of the users ex pec ted an ad -
ded va lue of the vi sua li sa tions.

Ef fec ti ve ness: The ef fec ti ve ness of the vi sua li sa ti on is mea su red with the help of the de gree of
ful fil ling the test tasks. E.g., if 8 out of the 12 tasks were sol ved, the ef fec ti ve ness is 66,6% out of
a ma xi mum of 100%. As it can be seen in the left part of Fi gu re 8 (Ef fec ti ve ness) the re was no
sig ni fi cant ad van ta ge of using a spe ci fic vi sua li sa ti on com bi na ti on. All vi sua li sa tions per for med
ne ar ly as good as the sta tic list, which was used for re fe ren ce pur po ses.

Ef fi cien cy: The ef fi cien cy of the vi sua li sa tions has been de fi ned as the ef fec ti ve ness di vi ded by 
the time the test per sons nee ded to ful fil a test task. As no ab so lu te mi ni mum or best time exists
for this test set ting, the va lu es de ri ved are only com pa ra ble to each ot her. In Fi gu re 8 (middle
part) it can be seen that the Bar chart com bi na ti on per for med se cond of all vi sua li sa ti on com bi na -
tions. If we take into ac count that the Sta tic List is so me thing fa mi li ar to the user (well known
from se arch en gi nes), the Bar chart has an out stan ding role. Sur pri sing ly it per-forms worst when
loo king at the ef fec ti ve ness, but as the va lu es are in a small in ter val, we do not give too much
strength to this ef fect. Ta king the ef fi cien cy va lu es, a first in ter pre ta ti on would be that trai ning ef -
fects in flu en ce the use of the Bar chart the least. Also the fact that the sub jects ex pec ted a high ad -
ded va lue from using a Scat ter plot com bi na ti on, but a low va lue in ef fec ti ve ness and ef fi cien cy
can be ta ken as a hint that trai ning ef fects could have a high in flu en ce on the re sults. This will
have to be eva lua ted in a next step. User Sa tis fac ti on: The user sa tis fac ti on is de ri ved from the fi -
nal ques ti on nai re ba sed on a Li kert-scale (-2 to +2). The re fo re po si ti ve and ne ga ti ve va lu es oc -
cur red. For the user sa tis fac ti on an over all va lue has been cal cu la ted.

Fi gu re 8 shows that this ge ne ral im pres si on of the vi sua li sa ti on was sa tis fy ing. This me ans that 
the ma jo ri ty of the test per sons thought that none of the vi sua li sa tions are dis pen sa ble. They also
had the im pres si on that the vi sua li sa tions hel ped them to sol ve a task. The sub jec ti ve im pres si on
of the Scat ter plot was the worst.
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 ex-pressed by users



Users might have per for med bet ter, if they would have had more trai ning time for the use of the
Scat ter plot and by per for ming bet ter, it is li ke ly that they have a more po si ti ve at ti tu de to wards a
dis tincti ve vi sua li sa ti on. In ter esting ly, most of the test per sons were in a bet ter mood af ter using
INSYDER (po si ti ve mood be fo re the test 92,5%, af ter the test 97,5%).

In flu en ce of tar get user group, type and num ber of data, type of task. The num bers of do cu -
ments, the num bers of key words, the type of users, and the task type have shown to in flu en ce the
ef fi cien cy of the vi sua li sa tions. 

5 Conclusion and Outlook
The re sults of the eva lua ti on of our vi su al in for ma ti on see king sys tem for the Web have mo ti vat -
ed us to go ahe ad. Our main de sign ide as for the de ve lop ment of a vi su al in for ma ti on see king
sys tem for se ar ching the Web have been suc cess ful. Most of the users make use of our syn chro ni -
sed mul tip le vi su al views and re gar ded them a nice en ab ling tech no lo gy to find the most re le vant
do cu ments in the se arch re sult. The eva lua ti on re sults have shown that ef fec ti ve ness and ef fi cien -
cy do not real ly in crea se when using vi sua li sa tions, but the mo ti vat ion and the sub jec ti ve sa tis -
fac ti on do. We as su me that more trai ning time is nee ded to use the sys tem ef fec ti ve ly and ef fi -
cient ly. 

Throug hout the ide as pre sen ted abo ve we are still wor king on the en han ce ment of the over all
sys tem. This in clu des the vi sua li sa tions of the se arch re sults, de ve lo ping spe ci fic fil ter functions
sup por ting dy na mic que ries in com bi na ti on with our vi sua li sa tions, the vi sua li sa ti on al go rithms
and par ti cu lar ly the user in ter fa ce of the who le ap pli ca ti on. 
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