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In its modern perspective Information retrieval

is aprocess, which is becoming increasingly dependent
‘upon physical mechanisms. When the computer retrieval

isinvolved Information Retrieval System (IRS) consists

of both hardware and software. The predominant fea-
ture of such software packages is the Search Interface,
which is also called “User Interface’ that permits non-
programmer to expert user to comprehend and interro-
gate the data stored. In other words the interface men-

tioned so should be able to accommodate any kind of .

user comfortably. .

The Search Interface isthe place where the Man-
Machine Dialogue has taken place physically, concep-~
tually, perceptually. Search Interface should provide the
user with an essential overall feature called ‘Useanend—
liness” for keeping this dialogue effective.

Asthe populanty gained over the y:ears by the

Information Retrieval Packages, the term User Friendli-
ness became the most over used phrase in the software

industry, since the concept is treated as the main feature.
of selection criteria for software packages. the criteria
of user friendliness focused around the user’s mental
model which isimportant not only in determining the suc-

cess of a search interface but also in determing the de- .

sign of a search software, The friendliness is achieved

when inexperienced users find the system to which they
attach is easy to learn and easy to use while experienced

users are able to use 1t qumkly and efficiently. Galitzde-
fines the qualltles of easy to use software as adaptive;
transparent: comprehensible; natural; predictable;
responsive;selfexplanatory; forglvmg efficlcnt, ﬁex1ble
and available. . : :
This crltenato evaluate user ﬁ'lendlmess ofthe
search interfaces was developed using an experimental
study conducted on End User Behaviour in an actual
search environment. A prototype database was designed
for the purpose. Two search interfaces of two text re-

trieval packages were used for the study (CDS/ISIS and
INMAGIC).

- The evaluation criteria was designed as men-
tioned below. S
1. Users studied were divided into categories as men-

" tioned below.

Expert Users -tlie category con  sists of users who
has experience in computerized systems and are experts
inthe computer field. =

' Intermediate Users -agroup consists of users who -

' has moderate knowledge in using computers.

. Novice Users -This group cansists of| ordinary us-
erswho hasno prior experience or knowledge is using
computers, _ '

2. The search interface is divided into broad aspects
and under each broad aspect specific attributes were
separated for easy evaluation as follows, These broad
aspects were decided observing the behaviour of the

users when proceeding towards searching; =

1. Logglng on to the system

2, Searching

3. Help and error messages prov:dcd

4, Representation of the out put _
Sub attributes studied under cach broad aspects above
are indicated in a chart at Fig.I.
3. Behaviour of the users of thrce categorles were ob-
served and evaluated against the features or attributes

* that are considered essential to be avallable ina sea.rch

interface.
4. The users selected for the expenment Were given pre
tested and equal number of searches. In this experimen-

" tal study the users were given three pre-tested searches

which were to be performed withih nine search attemnpts.
The number of search attempts shall be reduced or in-
creased depending on the extent of evaluation.
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Searching pattern and the behaviour of end-user were
observed in obstrusive way. Search attempts made by -
the users, their moves, gestures and comments were also, -
observed and studied while responding against:_gélch'
function available in the search interface. This analyéis '

was named as “ Measures of Search in Progress 7.

The hit rate (number of search results obtained in each * -
search sessionjand time spent for each search were also - -
analysed as “ Measures of Qutcome

22t

The user was Dbserved from logging on to the system
through performing expected searches, using help and
error messages and representation of output, The per-

formance of the searches were measured usin, I two ba—- :

‘sic parameters, Certainty & Uncertamty

The clearness and confidence the user slldw whed'_ SN
passing or attempting a step or function in the search

interface was named as *Certainty

The other parameter isthe level of intermediary help
sought while searching, which means the user is not cer-
tain ordo not feel fiee to use the opucms avalEable inthe.-
user mterface Hence the parametems named as =Un— 5
certainty”. ; ' -

The Certamty and Uncertamty were rneasured as-"' o
signing weights to each move made by the user against :
each step or function he passed in the sagrch_mg p_ro—- R

cess. Clearness level and the Weights assigned for each ’

move are given below. These weightsaré assigned to .~ .

each attribute as the user travels through the interface.

NH - No llélp':given _

LH- Little help given |

CERTAINTY WEIGHTS

where, C = ‘ 3
NVC 2
NC = 1
o NA = 0
| '::UNCERTA]NTY WEIGHTS
. where, NH = 0
'MH . = 2
| 'SP - = ¢ 3 -
The wéight’s were used in the following Way:;}
When the. L
P=C, H=NH
P=NVC, :H=LH
P=NC, ‘H=MH
P=NA, 'H=SP
. ‘where,. R :
I P = Performance of
| Cé:’rtainw Ba
} H fInt_t:rmédiary help
: seeked |

When expected features are available w1thm Lhe search

' interface, Certainty weights, C,NVC, NC and NA are

assigned to the each step passed by the user. Accord-

: mgly Um:ertamty welghls NH,LH,MH were assigned
‘ when ahelpis avaﬂabie and SP wasassi gnecl when help
s not available L ’)-f' ; :

All the featurcs and at‘mbutcs ofthe search interface

(please see Fig.1) were observed and mcasured for
" cleamness level: In this expenment selected two TXT
" packages, CDS/ISIS and INMAGIC were made avail-
-able respectively to each user selected from the sample.
“ The level of cleamness or the Certainty level highly rep-

resented the fevel of friendliness of the search interface.
[t was observed that, the inexperienced user was not
able to get through some functions when it is not very
clear as expected: ffoma friendly interface. This mea-
surement is also complemented by the Uncertainty level

_measiwed basec__j on thc level of intermediary help used.

‘Uncertainty Ievel_ineasufement leads to calculate the

o " “Frustration Lével”;(FL) fzgéed by the user when using a
: -search interface. The values could be obtained in the

. followingway. . - .
" When H=NH, - ~FL= VP
H=I1H, Fl = NVP

MH - Maximumhelp SP- Stopped
. : “ progressmg (as
ng heIp avail -
able)
NA - Funcnomsnot - SRR
avallablc g ', o
18
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‘H=MH,  Fl=EX
H=S§, FL= FR

Where FL = Frustration Level-
VP = Very Pleased -
EX = Exhausted
FR = Frustrated ,
Thus the Uncertainty weiglits could be asmgned and
connected to frustration levels. The findings can clearly
be viewed using a pie diagram. If* Very Pleased “(VP)

mark level is high the interface is user fnendly andif  “Ex-
hausted” (EX)_/ “Frustrated” (FX) level is hlgh the

user is frustrated with'an unfriendly userinterface, See

the pie charts at Fig. IT & TII. The Certainty levelsand _
Uncertainty levels of usage of users were represe tegd:

graphically for each user category in Fig. W

Searching. Aspect.” Other aspects are also calculated k

and can be shown graphlcally o

and INMAGIC. .

Lﬁel of Frustration In Using -

U CDS/ASIS Searck Inerface.
Pleased 3.3%

Not very
pleased
10.0%

Leve! of Frustration in uslng .
lNMAGlCSearch Interface .

Plea;-.éd

Very plemd 0% )

The relationship between Certainty and Uncertainty
levels could caleulated using Correlation Coefficient and
the individual evidences could be represented using Scat-
ter Diagrams which give a chance to analyse the factors
affected to the user performance.

In this experiment , the relationship shown was a di-
rect negative relationship for both interfaces observed,
which depicts when the clearness was high, help level
used was low and vice versa. But some exceptions and
deviation were noticed in individual cases. Eg. for CDS/
ISIS the Correlation Coefficient = (.972827 and R-
squared 94.62%, for INMAGIC the Correlation Co-
efficient=0.931821 and R-squared = 86.83%. Pleasc
see Fig. V and V1 for scatter diagrams for CDS/ISIS

o Plat ut Cleainesy « Hchnunl
CCOSIRY Sparvh Ineitere .

Plat at Uleasssss ea lelp Cog
INMEAGIC Bepsvh Lnterborr

ik

The plots Iled outside the range of the regression line

show some evidence of effect of literacy level of users

on the experiment. The plots that lie away from the Re-
gression lineto the left side represent thatthe users utilised
low level help eventhough they were not certain about
the next step to be followed. These instances were re-
corded among the users with high computer literacy as

they try on their own to proceed without online or inter-

mediary help.

The plots lied away to the right side, depicts higher
level of help used but not related to the clearness of the
interface. Anyway it was observed that the low level of
computer literacy of the user had an effect over this per-
formance.

Despite these two situations recorded overall per-
formance indicates that when the clearness was high,
help level used was low and vice versa. Hence it is ob-
vious that if an interface is more friendlier, more com-

fortable the user feels to overcome the incompetence in
level of computer 11teracy

The ultimate capability expected of a retrieval
systemn should be its ability to produce the desired out-
put. Measuring this capacity of a system should be de-
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signed very carefully as the evaluation deals with the sat--
isfaction derived by the user against the search results
obtained by using that particular system.

Measuring the outcome of the search should evalu-

ate not only the retrieval capacity of that particular soft-
ware package but also the searching behaviour of the
user including pmbablc mental model of the searcher
relating to each search.

Measures of Outcome designed in this experiment
were only based on the searching behaviour and the us-
ers’ mental model. Two methods were used to obtain
desired evaluations.

(1) Desipned three searches confining to the most
searched aspects by users, ﬁ

Author search (eg:* “Wickrama smghe LA’ )

Title search (eg:** )

- Keyword search {(eg: “AS. .
BESTOS™)

o (2) “Scheduled the exact hits (number of records -

:a:.vaj]able) available in the database for each search.

;Process used to abtain data for analysxs

1. Users were allowed nine search attempts (three times

- for cach search) for three pre-tested searches.

:5'1 . Thie hits obtained for each search attempt were re-
* corded. :

' 3 The hits obtained by USErs were compamd and evalu-
 ated with the actual hits available in the database.

*. 4. Time utilised were calcu lated for the first search

and for the subsequent searches.

:Analysis of hits:

Number of records recovered (Hits)in trial runs were
. analysed in three ways.

a) Numberofrecordsretrieved were compared with
the exact number of records available in

the database for each search,

b) Calculationofbrelevanthit  level.

¢) Calculation of Zero hit level.

Using b) & c} above, False Drop level was calcy- -

lated for each user group which represent how the level
offriendliness of a search interface affects the produc-
tivity or the relevancy of the hits recovered for a particu-
lar search conducted. This measurement md1ca1es the
level ofi mcompleteness of'the search help level prowdcd
as well as the desperation or satisfaction of the user in

working with the interface, In this particular study it was
observed that when the interface is friendly all the users
obtain low False Drop Level and vice versa,

The formula in Bradford’s Law also ¢an be used
with this data to calculate the relationship of the hit level
produced to measure the relevancy if friendliness ofthe
interface to be analysed against the relevant hit level.

Analysis of the time utilised:

A formula was also worked out to calculate the time
utilised for each search. The time fraction used by any

user could be formulated as follows. The formula is based

on the three search attémpts provided for the sample

users in the experiment, but may be adjusted according

to the number of trials expected to be given to the sub- -

jects of any experiment. The criteria is formulated inthe
foliomng Way.

_ TN :
= _ L
' ' TI+T2+T3
where, TN = Any consecu tive search
Tl = First attempt of Title/ Author/
Keyword search .
T2 = Second attempt of Title/ Author/
Keyword search - ' -
T3 = Third attempt of Tj e/ Auﬂlor/
' Keyword search .+~
and;
T1 =ft+t+m+o
T2&T3= Fs+t+m+o
where; ft =time taken the search for first trial
f =1{ime taken to formulate the
search in progress
t =gystemtime elapsed while
the search in  progress
m =timetakento use
intermediary  help
o = time taken to read online help mes
" sages

- User of this criteria could accommodate different :

types of users for any search interface using a fair time
fraction and with pre-tested queries. It was also observed

that the time utilised within perrmtted searches had ahown ¥

remarkable decrease exponentla]ly cven with the aver-
age figures. How ever the familiarisation curve of the
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user givesrising tendency with recurting search attempts
provided. Hence this model analysis how fasta user gets

familiar with the search interface after first search de-

pending on the literacy level of the user.

In summing up the two measures used to study the-

friendliness of search interfaces, not only provide an

evaluation criteria for user friendliness but also guide a -

researcher or a system analyst towards systematic and

efficient arrangement of user friendly features withinan

user interface which is always essential to build a pro-
ductive man- machme dialogue
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