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ABSTRACT

Information Retrieval (IR) systems are evaluated from two levels, namely the system-centric and
the user-centric levels. These two levels are made up.of three perspectives (aspects) each. The
problem with this arrangement is that evaluating the system from any of these perspectives leads
to independent evaluative results. Therefore, using these results to improve IR systems remains a
major challenge. This paper presents an integrative framework for integrating evaluative results

- from each of the perspectives of the user-centric levels. The integrative framework was used to

provide Decision Variables (DVs) that were harnessed into a Survey Instrument (SI) used in
eliciting data from a total of 250 respondents between years 2010 to 2011. The Cronbach Alpha
(CA) test was usedto test the DVs. The result of the CA showed that the DVs were internally
consistent since their scores range from 0.70 and above. While the result indicates that the

- framework to be proposed would serve its purpose, it also confirms that it needs more testing. The

technique of factor analysis was used to test the framework further based on the data elicited
using the SI. The purpose was to find out if there is any reasonable correlation between user
satisfaction and other factors. The correlation obtained revealed that the use of an integrative
agent would assist in harnessing the three perspectives of the user-centric levels. This provided a
new way of exploiting the three perspectives at once instead of individually as has been the case.
Thus, we propose base on this result that the problem of individual and independent evaluative

results that are not usable can be eliminated.

Keywords: Framework, information retrieval system, system and user-centric levels,
factor analytic technique, evaluation and user centric data

1.0 Introduction

_ Information Retrieval (IR) has to do with the

storage and representation of knowledge, and
the retrieval of information that is relevant to a
specific user problem [7]. Systems with these
capabilities are known as IR systems. Their
goal is to locate relevant documents in
response to users' query [8]. IR is the basic
technology behind Search Engines (SEs) [7].
Other variants of IR systems exists and are not
as commonly used as SEs [see 1, 2, 3,4, 5 6].

* Millions of users of the Web rely on SEs. With

SEs they are able to express their information
needs as queries. These queries are then
compared to document representations, which
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are extracted during an indexing phase, with
the most similar documents presented to users
as feedback. However, users are never given
the opportunity to evaluate the relevance of the
feedback with respect to their information

~needs [7]. This negates the design principle

that motivated the development of the system,
which is to assist users in locating information
that satisfies a user's information need [1, 8,9].
The ever increasing information need of users
globally, and the ubiquitous nature of SEs
continue to make it important /10, 8]. The
choice of SE for this study is based on the fact
that; firstly, it is the commonest application in
use that uses the IR leverage. Secondly, about

Http://dx.doi.org/10.4314/jcsia.v20i1.1
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85% of those who use the Web worldwide use
one SE or the other; and thirdly, when users of
the Internet need trusted information, the first
place of call is to use an SE [6, 48, 49, 50].

In IR community, IR systems are evaluated
from two perspectives (levels): The system-
centric and the user-centric levels. The

- methodology employed at these levels differs.

While the systemic method tries to measure the
performance of IR systems from a systemic
point of view, the user-centric method does this

-from the perspective of the user [6, 12]. Both
are highly contrasted, and [11] further divides —

the two broad categories (levels) into three
levels - perspectives each: (i) System-
Centered Evaluative Level (SCEL), which
comprises the engineering level (e.g. hardware
or software performance), input level
(coverage of the designated area), and
processing level (e.g. performance of
algorithms); and (ii) User-Centered Evaluative
Level (UCEL) that comprises the output level
(interaction with the system, feedback), use
and user level (where questions of application
to given problems and tasks are raised), and
social level (which takes into account the
impact on the environment) or society [1, 7,

13]. The major challenge with this
formation is that results from one level of
evaluation do not say anything about the
performance of the same system on the other

- level of evaluation [11, 12]. The same goes for

each perspective of the two categories. For
instance, at the UCEL evaluative results from’
one aspect (may be the output) of evaluation do

_not say anything about the performance of the

same system on the other aspects (may be user
and use) of IR system evaluation [12]. Thus,
there is an obvious isolation of levels of
evaluation, which is also known as isolation of
results at each perspective of the UCEL and
SCEL. This isolation is considered a basic
shortcoming of all IR evaluations [6, 11, 12].
Since, SEs are examples of IR systems, this
also applies to their evaluation. However, this
paper does not intend to integrate evaluative

results from each of the perspectives of the -

SCEL, but from the UCEL using the user-
centered approach. This intention is motivated
primarily by the need for more evaluative work
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for IR systems at the UCEL like it has been at
the SCEL[11, 10, 14, 5].

We are of the opinion that with the concept of
integrating evaluative result; (i) the
independence (isolation) of evaluative result
at each of the perspectives of the user-centric
level in particular would be mitigated if not
eliminated and (ii) more work would be done
at the UCELSs as a result of (i). This would also
contribute to the solution of the need to
combine both the system and user-centered
approach. This has been argued as what would
help the IR community to realize a clearer
picture of the overall quality of IR systems.
However, this remains a major challenge in IR
evaluative research [12]. The purpose of this
paper therefore, is to present a framework that
is useful for synthesizing the perspectives
(levels) of the UCEL. The idea is to use the
leverage of this synthesis to solve the problem
of isolation of results at the UCEL. We
therefore intend to show that it is possible to (i)
realize useful evaluative results that cut across
or encompass all aspects of the two categories
using the user-centered category as an
example, and (ii) provide a template that is
useful in interpreting the peculiar situation
(context) of each of the perspectives of the
user-centered or centric level. The paper

- therefore progresses with section 2.0

containing related works, and section 3.0 a
description of the proposed integrative

‘ framework. While the methodology employed

with respect to evaluation and- results are _
presented in Section 4.0, and the paper's

conclusion is presented in section 5.0.

2.0 Related Works

The measures of recall and precision have
been mostly used to assess relevance with
respect to the performance of IR systems [19,
10, 16, 17, 18]. However, their continuous use
and usefulness have been widely criticized -
[e.g. 20, 21, 22, 23, 8, 7]. This is because the
degree of usability and success of IR systems
cannot be assessed using - these measures,
which are system-centric. Therefore, they are
unusable to assess the user-centric aspects ‘of
IR systems that are cognitive, psychologlcal as -’
well as human-computer interactive in nature.
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A major reason for this is because they cannot
incorporate factors that are external to IR
systems. This affirms the need for a shift in
paradigm regarding evaluation in IR from the
system-centric to the user-centric paradigm
[22,23,36,24,25].

In order to move IR research past the current
limited system-centered non-interactive
evaluative models, usable user-oriented
evaluative models that incorporate the user as
an active participant in the evaluation of IR

- systems [14] are therefore needed. A review of
a few relevant attempts to meeting this need is
presented as follows. A user-oriented model
that measures the user satisfaction of Question
and Answer System (QAS) was presented in
[5] in an attempt to address this problem. The
work presented answers to two questions that
are relevant to this paper: (i) How do
individual users evaluate the success of QAS,
and (ii) what factors influence an individual
user's evaluation of QAS's success. This is also
very relevant to IR system that QAS is a type
of. In suggesting a framework for integrating
results, especially from the user-centered
perspective, these two questions are germane.
While the first question relates to the issue of
incorporating the user, who is often assumed
as abstraction in the system-centered approach
[7]; the second one concerns the dearth of
factors (parameters) to use in the evaluation of
IR system from the perspective of the user.

In [10], the blending of both the system and
user-centered levels were attempted. They
developed a framework to synthesize
evaluative results across different systems,
situations and contexts. The model failed to do
same at each of the perspectives of any of the
SCEL or UCEL, and was not also applied to
any specific real life scenario. The fact that
there exists a gap between the system-centered
and user-centered (cognitive) IR approaches
was acknowledged in [26]. This was only
analytically discussed because no empirical:

analysis or real life testing was conducted. The

_concept of ontology was used to pursue better
. information quality in IR system in [18]. As a
result, good search system expertise and

domain familiarity that can accommodate -
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both novice and expert search were
introduced. However, a holistic approach to
evaluating the model was required. With the
technology acceptance model both system
and user-centered parameters were integrated
to cater for both experts' and novices' search
functions. Again this evaluative proposal was
not tested. Furthermore, the dcarth of clarity
of results from evaluation exercises in IR was
stressed in [7]. To solve this problem, new
measure(s) other than that of recall and
precision is needed. To fill this missing link,
user-centric evaluative measure(s) like user
satisfaction needs to be re-considered. This is
because user-centric measure(s) is what
would bring about the easy assessment of
user-centric issues, which the system-centric
measure(s) cannot offer. Such issues include:
(1) the relationship that exists between system
performances that satisfy the majority of
users, and (ii) how users perceive system
performance in terms of their needs [27, 7]. It
is this type of assessment that can produce the
kind of result that is capable of impacting IR
systems towards better user acceptability with
respect to usage. Despite this fact, evaluation
atthe UCEL continues to attract less attention,
which is unacceptable in today's highly user-
centric and interactive scenarios.

The major problem with the related works
reviewed so far is that they focus mainly on
the conceptual aspect of the user-oriented
challenge. They did not situate their
propositions in specific real life scenarios, nor
subjected them to empirical analysis and
testing using real life data. This paper draws
from this and proposes a user-oriented
framework that attends to the issue of having
independent evaluative outcomes (results)

* from IR system evaluation exercise, but at the

domain of the UCEL.

3.0 The proposed integrative framework

The proposed Integrative Framework
(InFwk) combines all three aspects of the
UCEL. It.is made up of two parts: The
essential features of User Satisfaction (US)
(see Figure 1), and the sample. construct
generator (see Figure 2). The combinational
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approach used to put together the two parts of
the InFwk is based on the Multifaceted and
Multifactorial (MM) nature of US (see Figure
1 and 2). This nature also makes the US an
integrating criterion (agent). This formation,
therefore allowed the US using usability and
user utility to be used to integrate the three
aspects of UCEL (see Figure 1). With the
sample construct generator base on the MM
nature of the US (see Figure 2), possible
CONSTRUCTS were generated. However,
this generation relied on the context available
and provided by the first part of the
framework (see Figure 1). The hypothesis that
IR systems are predicated upon satisfying the
need of its users [9], served as the basis for the
choice of US as an integrative agent for the
proposed framework.

In IR and Information System (IS) literature,
the suitability of US for assessing systems has
been examined with respect to specific tasks
in IR, IS's task performance efficiency, and
the extent to which IR system satisfies the
information needs of its users. It has also been
used as an important factor in the evaluation
of IS with respect to system success and
effectiveness [28, 29, 30, 9]. As a result, the
influence of US cut across all three (aspects)
levels of the UCEL. For instance, the
suitability of IR system in terms of specific IR
tasks adequately underscores the aspect of the
user and use. Also, a very important way for
users to determine how IR systems assist
them in terms of satisfactorily achieving their
tasks is through the quality of the system's
output feedback. This is because the output is
what users will base their judgment on with
respect to the performance of the system.
Furthermore, the extent to which an IR system
satisfies users' information need play a major
role in the overall impact of the system on the

user. This could be considered social aspect

or impact. The rationale for this is evident in
gauging the impact of the system with respect
to how useful the system is and in terms of the
extent to which users' information need is
met.

A brief description of the combination of -

usability and output level (1), user and use
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level (2), and social level (3); and user-utility
output level (4), user and use level (5), and
social level (6) are presented in the Figure 1.
For instance, the combination of usability and
output level (1) show that at the output level,
usability is in the context of how SEs supports
(1) its user with respect to their information
need, and (ii) query formulation/construction.
With- this interpretation appropriate

- CONSTRUCTs are conceived and put

forward using items as Decision Variables
(DVs). This DVs are the CONSTRUCTS'
operationalized form. Similarly, the
CONSTRUCTs 1,2, 3 and 4 in Figure 2 depict
possible adoptable factors (parameters or
metrics). CONSTRUCT 1 for instance was
formed majorly from the integrative factor -
US, since it depends on Usability and User-
utility (UaU). These could be from the
possible combination of {(output 1; user and
use 2; social 3) and*(User utility: output 4;
user and use 5; social 6)}. The others: °
CONSTRUCT 2, 3 and 4 are also unique
combinations of variants of US, and are as
influenced by UaU. These combinations
inspired the use of the parameters that cut
across the three levels - the User and use,
output and social as used in this paper to
evaluate Ses.

These permutative combinations are not
limited to this four (4) CONSTRUCTS: alone
as was the case in this study. It could be more
depending on the various ways the aspects in
Figure 1 is looked at or organized. The
underlying concept and issue is simply that
(irrespective of the resultant combinations
that yields any number of CONSTRUCTS),
the CONSTRUCTS should be made to pass
through the rigour of factor analysis. It is also
worthy of note that the CONSTRUCT may
not be visible from the onset. But with proper
delineations of concepts, the operational
aspect which yields items would be clear. As a
result, the probability of unearthing
CONSTRUCTS easily after the process of
inferential statistic is high.
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Figure 1: Model Features of User Satisfaction
as an integrating criterion - agent
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Figure 2: Sample CONSTRUCT generator and their possible combinations
based on the MM nature of User Satisfaction
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An instance of the process we attempt to
describe using Figure 1 and 2 can be described
mathematically as follows;

Let X, = F;i=1ton and k=110 z

Where is the kth factor of;
= the total number of
factors resulting from all permutative
combinations using
the integrative framework;
= the number of items
needed to assess the X factor out;
~ ofthetotal n items
needed for a study; '
is either the 1st, 2nd,...or
factor of needed for a study; ;
However, n and must be whole
numbers

The integrative framework (see Figure 1 and
2) was employed as described, and resulted in
twenty (21) items or DVs. In the survey
conducted, the DVs allowed the concept of
multiple-items or multivariate
(multidimensional) perspective to be
introduced. This study is therefore consistent
with the one described in [37} and used by [15,
5, 38]. This multidimensional philosophy is
premised on the user-centric nature of this
study like others [e.g. 15, 5,39, 32, 40, 38]. So,
scales and measures that are describable using
multiple-items were introduced, as
underpinned by the theory of measurement.
This theory, theorizes that the use of multiple
items is better than the use of single
(individual) items [37].

4.0 Evaluation and Results

The experiment reported in this research was
carried out between year 2010 and 2011. The
DVs (items) used were generated using the
integrative framework (see Figure 1 and 2) as
earlier stated. 250 respondents participated in
the survey carried out. A summary of their
demographic .details include, students (55),
workers (105), lecturer (55), and researchers
(35). Among these categories of users, about
195 of them were male while the remaining 55
were -female. This experiment is further
described in sections 4.1 and 4.2, where issues
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relating to scale items and data collection and
analysis are discussed.

4.1 Scale items

As already highlighted, the guidelines of scale
development procedures as proposed by [41]
guided the use of the proposed framework in
scale generation. Thus, with the application of
the framework (see Figure 1 and 2) with
corroborative literature search, the 21- items
(DVs) with their constructs (parameters) were
generated. Most of the items are the same with
previously published scales (items), which are

—-consistent with the work of [42, 5]. A five point

continuam (Likert scale): 1 (strongly agree) to
5 (strongly disagree) was used to rate the DVs.
In order to purify the scale a pilot study was
conducted, and the resultant data tested using
the Cronbach Alpha (CA) test. The result of
the CA ranges from 0.70 and above. This
showed that there was sufficient Internal
Consistency (IC) dmbng the DV that resulted
from the framework. This IC is important
since it shows that the framework would
satisfactorily serve its purpose, as was the case
infe.g.5,42,15].

4.2 Data Collection

The aim of this study is to provide a
framework that will reliably deliver on its
purpose. Therefore, the data collected using
the 21- item (DVs) were meant to further test
the integrative framework. To ground the
suggested framework towards better user
acceptability, real life data that are linearly
related and ordinal (discrete) in nature were
used owing to the quantitative context of this
research. As a result of this, it was easy to
employ inferential statistics to demonstrate
the validity of the proposed integrative
framework. As with ordinal data, users were
the main actors in the evaluative process.

These users were those who have used one or

more SEs (IR systems) according to the
suggestions of [15, 5]. In order to have a

~ broader spread in terms of sample space, the

250 respondent were drawn from both internal
w»and external (Nigeria and outside) sources.
Thus, hardcopy (from within Nigeria) and
online questionnaire (for outside) were




THE JOURNAL OF COMPUTER SCIENCE AND ITS APPLICATIONS

An instance of the process we attempt to
describe using Figure 1 and 2 can be described
mathematically as follows;

Let X,, = Fii=1ton and k=110 z

Where is the kth factor of;
= the total number of
factors resulting from all permutative
combinations using
the integrative framework;
= the number of items
needed to assess the X factor out;
~ ofthetotal n items
needed for a study; '
is either the 1st, 2nd,...or
factor of needed for a study; ;
However, n and must be whole
numbers

The integrative framework (see Figure 1 and
2) was employed as described, and resulted in
twenty (21) items or DVs. In the survey
conducted, the DVs allowed the concept of
multiple-items or multivariate
(multidimensional) perspective to be
introduced. This study is therefore consistent
with the one described in [37]} and used by [ 15,
5, 38]. This multidimensional philosophy is
premised on the user-centric nature of this
study like others[e.g. 15,5, 39,32, 40, 38]. So,
scales and measures that are describable using
multiple-items were introduced, as
underpinned by the theory of measurement.
This theory, theorizes that the use of multiple
items is better than the use of single
(individual) items [37].

4.0 Evaluation and Results

The experiment reported in this research was
carried out between year 2010 and 2011. The
DVs (items) used were generated using the
integrative framework (see Figure 1 and 2) as
earlier stated. 250 respondents participated in
the survey carried out. A summary of their
demographic .details include, students (55),
workers (105), lecturer (55), and researchers
(35). Among these categories of users, about
195 of them were male while the remaining 55
were -female. This experiment is further
described in sections 4.1 and 4.2, where issues

Vol. 20 No. 1, June, 2013

relating to scale items and data collection and

- analysis are discussed.

4.1 Scale items
As already highlighted, the guidelines of scale
development procedures as proposed by [41]
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administered to elicit data from users.

4.3 Data Analysis

For data analysis, the Factor Analysis (FA)
technique was employed in order to preserve
the multidimensional approach intended in the
paper. Unlike other data analysis techniques
such as ANOVA, T-test and Chi-square, the FA
is suitable to handle multivariables or items.
This is consistent with the suggestions of [43,
44]. The FA approach to ordinal data analysis
traditionally included the use of the
Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA). The
Evaluative Model (EM) that resulted from the
analysis of data carried out was done using the
EFA. The CFA was needed to offer a first level
approach to test the EM for reliability. The
Structural Equation Modeling (SEM) aspect
of the CAF was then used to provide the next
level of test; this time to verify the overall
validity of the EM. A brief description (report)
of the process of the analysis of data carried
out in this experiment and the outcomes are
provided in subsections 4.3.1, 4.3.2 and 4.3.3
as follows.

Vol. 20 No. 1, June. 2013

4.3.1 Exploratory factor analysis

The use of EFA was meant to assess in detail
the perspectives of users by analyzing the
data elicited from them. Thus, with EFA the
underlying dimension of constructs were
unraveled as items that did not load on an
appropriate high-level construct were
eliminated. The summary ofthe result of the
factor loadings is shown in Table 1. The
initial factor analysis of EFA extracted all
items with eigenvalue greater than one.
Then, items that did not load strongly on any
factor (values below 0.5) or had cross-
loadings, were eliminated. A total of two
items were therefore deleted at this stage
after six iterations. Construct/items with *
were deleted (see Table 1) following the
rules: (1) ensure a minimum eigenvalue of 1
as a cut-off value for extraction; (ii) retain
items with a factor loading of all factors
greater than 0.5; (i1} assume only a simple
factor structure; and (iv) for the sake of
parsimony, delete factors with single-item
[5]. As a result, both convergent and
discriminant validity of the items and
constructs were improved. For the
remaining construct see Table 1.

Table 1: Summary of factor loadings

ClFLs

CLFLs

C(14)

E (15

500 6R2; 658 T3 409, 49 642 06 56, 602

A(LD

B4D, 585

Fa-3*
595, %

T (12
£ 558

U{1-8)

752, 798 879 846 B0

*A cut off point of (>0.5) was used to
retain items and factors
*Construct & their It7ms/ Factor loadings
(CI/FLs)

4.3.2 Confirmatory factor analysis :
The EM that resulted from the EFA procedure
(see subsection 4.3.1) was a hypothetical
model or factor structure (or a 17-item model
with 4 factors) and needs further investigation
[45]. The CFA was used for this investigation
by analyzing the data obtained fromthe

achieved hypothesized factor structure. This
analysis using thé CFA yielded the result in
Tables 2 and 3. The result in Table 2 show the
reliability and validity of the EM at the kevel
of factor, and the ones in Table 3 shows the

reliability and validity at the item level.
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Table 2: Result of model's reliability and validity

Parameters (factors)

P(F);

Composite ‘Reliability (CR); and
Average Variance Extracted (AVE)

Table 3: Result of model's reliability and validity

SN IC FlLs IR SN IC FLs' IIR
¢=05 E=04) C=05) ¢=04)

. a 03 030 11 XS 076 0.58
2 Q o6 0.46 12 E6 0.& 048
3. G 06 088 13 U 0.75 0.56
4 G4 077 0.60 14 U2 o» 06
5. Al 08 0.71 15. U3 0.88 0.77
6. A2 05 035 16 U4 085 0.2
7. E1 0D 04 17 US 0.84 on
8 k2 075 0.56

9. IE3 046 04

100 E4 071 0.50

The statistics generated to test the reliability
and validity of the hypothesized model were
CFA's Factor Loadings (CFLs), Average
Variance Extracted (AVE), Composite
Reliability (CR) and Individual Item
Reliability (IIR). These parameters - CFLs,
AVE, CR and IIR remain the standard for
showing the extent of the EM's reliability and
validity [15, 34, S, 42]. From Table 2, items:
C1 and A2 have an IIR value less than the cut

off point. As a result, they were deleted and

because of parsimony A (1-2) was excluded.
“The purpose was to arrive at a factor structure

»

that is highly reliable and valid. The final
model is a 3-factor structure (model), with 14
items, since items C1, A1 and A2 have been
deleted. The implication is that these items did
not correlate with US. This lack of correlation
may be attributed to the poor
conceptualization and operationalization .of
factors, which may need to be re-done. As suich
users probably could not understand them
enough to rate them appropriately. This final

* model (a 3-factor structure with 14-items) is-.

the validated EM that is more reliable and Vahd
than the hypothesized EM of 17-item model

- with4 factors. A final statistical testto -
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structurally evaluate the validated EM was
performed using the SEM technique of the
CFA. The statistics in Table 4 were generated
to satisfy the requirement of ascertaining if the
model fit the ordinal data set or not. The result
of the goodness-of-fit (or overall fit
measurement of the model) (see Table 4)
showed that the model adequately fits the data
set. This is obvious by comparing the
Achieved Value (AV) and the Standard
Recommended Value (SRV) as presented in
Table 4. This summarily demonstrates that the
framework suggested was usable.

Table 4: Results showing the overall fit
Measurement of the model

GoFi SRV AV

K18 <=300 27
GFI >=09 0.091
NFI >=09 0.097
NNFI >=09 0.093
CFl >=09 0.089

RMSR <=0.05 0.046
RMSEA <= (.08 0.066

Goodness of Fit Indices (GoFi);,
Standard Recommended Value (SRV)
and Achieved Value (AV)

It 1s important to note that, the 14 items that
made the EM after the SEM test for overall
validity, translates to Content, Ease of use, and
Usefulness (see Figure 3). The result presented
in Table 4 further confirms the findings that the
items did not correlate well with US like the
other 14 items, hence they were dropped.
Several existing studies have also revealed this
claim and showed that the three factors that
form the EM play an important role in
influencing the user satisfaction of user-

oriented systems like SEs (e.g.[5,6,9,35]). The . .

result in Table 4 upholds this claim by

indicating that while content play a”

predominantrole in determining the output of
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4.3.3 Structural equation modelling

The SEM result of the final 14-item and 3-
factor model is meant to show the overall
validity of the validated EM (see Figure 3). The
result confirms that the EM has a good fit (see
Table 4) with the data used. This means that all
constructs had strong and adequate reliability
and discriminant validity. All the standards
enforced to achieve these results are consistent
with that of [e.g. 13, 45, 43, 44, 34, 5, 42, 46,
47].

Figure 3: The overall validated Evaluative
Model (EM)

SEs, Ease of use does influence the way users
perceives the use of SEs in terms of their
information need. Consequently, this implies
that the social implication of IR system is
hinged on its usefulness with respect to how it
satisfies a user's information need. It would
have been very tedious to get these insights -
separately if it were possible. The attempt
would have been evidently carried out
independently. This would have occurred at
each of the perspectives of the UCEL, and the
final evaluative result would have been
irreconcilable due to the isolation or
independence of each of the aspects of the
UCEL. ’ R,
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5.0 Conclusion ‘
In this paper, we presented an integrative
framework that provided ideas and principles
on how to exploit the three aspects albeit
perspectives of the UCEL at once, instead of
individually. The outcome of the paper based
on the use of the proposed framework yielded
interesting results. Firstly, the CA result of the
items described (conceptualized) and
operationalized (transformed into useful DVs)
showed an internal consistency that is
satisfactory. This indicated that a very useful
end result is inevitable if the items are used.
Secondly, the use of the items to elicit relevant
data from real users of the case study (SEs)
ultimately yielded the right data that revealed
key interaction factors after analysis.
Furthermore, the result from the analysis of
data resulted in the formulation of an EM,
whose reliability and validity is consistent (see
Tables 2 and 3) with similar user-centric
studies [e.g. 5, 6, 9, 35]. This consistency
indicates that the evaluative process reported is
up to standard. However, despite this
consistency out result is still different from that
of [e.g. 5, 6,9, 35]. This is because; our result
showed that the possibility of integrating the
three perspectives of the UCEL in a single
evaluative exercise for IR system(s) is
promising. As a result, the evaluative result
unlike it used to be is generalizable and within
the context of the three perspectives.

Presently, there is no known work to the best of
our knowledge that attempts to show how the
challenge of independent evaluative results at
each of the perspectives of the UCEL can be
removed. We therefore propose base on our
result that the problem of independent
evaluative results can be eliminated. This will
only take the use of an integrative agent. In this
paper the US adequately served this purpose
(Figures 1 and 2). Using it allowed each of the
aspects of the level (in this case the UCEL) to
be easily synthesized. The significance of this
is that the independent evaluation of IR
systems at each of the perspectives (aspects) of
the UCEL would no longer be needful. This is
because through the use of an integrative agent
the trouble. of devising independent items at
each aspect of the UCEL was overcomed.”

10

Vol. 20 No. 1, June, 2013

This study has important implications for
evaluative researchers in IR community. For
user-centric as well as system-centric
researchers it would stimulate further
research into how to remove the isolation of
levels (aspects) in the evaluation of IR
systems. It would also serve as a common
framework for the comparative analysis of
SEs and other IR systems alike. Additionally,
the study provides a generalized approach to
assessing operational users (stakeholders).
This would assist researchers to comprehend
the various perspectives and level of users'
interactivity better. As a result, users' needs in
this respect would be easily incorporated into
IR system's development for its overall
success and acceptability.

However, some of the limitations of this
study include the use of limited sample size,
the limitation of the study to a particular IR
system, and the use of few factors. For future
work, our interest would be how to introduce
this same approach to the SCEL, and use
more factors with respect to DVs. Therefore,
the need to dedicate enough future research
effort to finding potential CONSTRUCT (s)
(factor(s)) that will serve as integrative
agent(s) is imperative.
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Appendix

The questions (Decision variables) used for
the study are presented as follows.

1.

2.
3.

10.
11.

The system provides the

preciseinformation I need

The system content meets my needs
The system provides reports that seem
to be just about exactly what I need
The system provides sufficient
information

The system is accurate in terms of
failure to produce anticipated result

1 am satisfied with the system's

“accuracy since unintentional mistakes

are ignorable

1 think the output is presented in a
useful format

The information is clear

The system is user friendly

The system is easy to use

The system is clear and
understandable to interact with

Vol. 20 No. 1, June, 2013

1. Learning to use the system is easy
2. 1t is easy for me to become skillful at
using the system
3. 1find it easy to use the system to do
what I want it to do
4. 1 get the information I need in time
5. The system provides up-to-date
information
6. Using the system would enhance my
effectiveness (relevant resource mgt)
on the job
7. Iwould find the system useful in my job
8. Using the system would improve my job
performance
9. Using the system in my job would
increase my productivity
10. Using the systein would make it easier
to do my job
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