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ABSTRACT

Quality in IS Research: Theory and Validation oh&iucts for Service, Information, and
System

BY
Yi Ding

November 18, 2010

Committee Chair: Dr. Detmar Straub

Major Academic Unit: Computer Information Systems Department

IS quality is an important concept. Basing theird@oon information communication theory,
DeLone and McLean formulated Information Qualitg&ystem Quality as two quintessential
elements in their 1992 IS Success Model. In regeats, DeLone and McLean (2003) added
Service Quality to form a triumvirate of antecedatat success. Unfortunately, the addition of
this construct has unintentionally uncovered arral/&ack of coherence in the theoretical
modeling of IS Success. Research to date on ISceeQuality has largely ignored the impacts
of Information Quality and System Quality when seeus delivered through an information

system (IS).

We believe deeper theoretical insights are neealegconceptualize Service Quality and
rationalize IS quality. After reviewing relateddiiture, we apply marketing exchange theory as
a reference framework to redefine service reladeth$s and identify possible scenarios of
delivering service through systems. Thereafternweel IS quality in a new way, based on

analysis of alternative scenarios. In validating pwposed model, we discuss our research



methods and data analysis that will serve as eagpievidence. In particular, we focus on
content validity, construct validity, nomologicalidity, and unidimensionality of the three IS

guality dimensions: System Quality, Information Q@yaand Service Quality.

By furthering our understanding of IS quality, waple to initiate coherent theory development;
this exercise should then lead to a theory thagnates IS quality elements and helps
organizations implement effective strategies fong$S to deliver service. Through the
empirical validation of IS quality model, we cobiwie an empirical assessment of content,
construct, and nomological validity of the IS qtyabionstructs, as proposed by DelLone and

McLean in their 2003 updated IS success model.
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1. INTRODUCTION
1.1 Gaps in IS Quality Research

How can academics and practitioners accuratelyuat@the success of information systems (IS)?
There have been a myriad of IS studies attemptirtgtine and theorize systems success, but
these efforts have been only partly satisfactosldnhe and Mclean [D&M] (1992) is seminal in
this regard, but their 2003 study adds construntisreew paths to their original IS success model
that are not encompassed by their original theasebThis renders the 2003 model interesting,
but not completely coherent. And, therefore, wie ®g¢hat can be done to create a stronger, all-

encompassing theory base for this seminal modi& sticcess?

DeLone and Mclean are in a select company of I8aretiers who have studied IS quality.
Researchers have applied concepts from econonodélgFeltham 1968; Marschark 1971;
Kriebel and Raviv 1980), theories based on inforomatommunication theory (Shannon and
Weaver 1949; DelLone and McLean 1992; DelLone andddnl2003), and marketing Service
Quality instruments like SERVQUAL to the study &f duality components. System quality,
Information Quality, and Service Quality have béasmthree main foci of this pursuit, but in

spite of decades of attention to this phenomerntheoretical underpinning of systems success

has not been forthcoming.

What is lacking is a coherent and consistent thmaldreatment to bridge each of these separate
IS quality dimensions. DeLone and McLean (1992)iadpnformation communication theory
in devising the System Quality and Information Qyadimensions, but their updating of the

model in 2003 lacks theoretical grounding.



Studies in IS Service Quality have applied the ratnk-originated SERVQUAL instrument to
studying the quality of the human service providgdhe IS department (Kettinger and Lee
1994; Pitt and Watson 1995; Kettinger and Lee 19%hg, Klein et al. 2002; Kettinger and Lee
2005). Many of these studies have tended to fdueis Eervice Quality measurement on how
well customers perceive the human service providergide the service. Unfortunately, and
ironically, many service functions have been aut@ahaia sophisticated information
technologies. The adding of those information tedbgies (IT) in business services results in
new levels of coordinating complexity due to théstence of information asymmetries in
economic exchange, the intangibility of service] #me scale of modern B2B (Chesbrough and
Spohrerrer 2006). Often those IT-enabled servioesain dynamic exchange processes that are
co-generated by both providers and customers,tenohvolvement of the adoption or
consumption process (Tien and Berg 2003). Exisiingies focusing on IS support services
provided predominantly by IS personnel have yiellitde understanding of the impacts of
systems on these IT-enabled services, servicehithvT is rapidly becoming an embedded

characteristic of service and contributing to daeabf new service values to organizations.

Overall, these problems saddle DelLone and McLe@3 28 Success Model (ISM) with an
essentially manual view of IS service. This, codphéth lack of theoretical and empirical
validation of the unidimensionality and construatigdity of System Quality, Information Quality,

and Service Quality, mean that much more work néztie done in this critical domain.

1.2 Research Problems and Questions

To extend research efforts in IS quality and fii research gap, this dissertation attempts to

address several related critical research questististed below:



1. To what extent does IT impact service deliveryrebg changing the nature of IS
service?

2. How can IS quality constructs be theoretically gnéged into a coherent and broader
understanding of IS success?

3. What are valid measures of IS quality constructs?

Is our theorization of IS quality empirically suptable?

1.3 Applied Methods

In answering those research questions, we go thrbhuge stages. In the first stage, we apply
theory from the market exchange perspective (Bad¥zs). This allows us to explore how the
characteristics of the information output, systang interactions between users and IS,
including service providers might affect each otaed contribute to the overall success of IT-
enabled service. From this theoretical perspestweral hypotheses regarding the relationships
among IS quality constructs are proposed. Subsdguere apply the same theoretical model of
IS quality to reexamine relationships between I8ligguconstructs (within the D&M 2003 IS
Success Model) and their downstream effects inotythtention to Use / Use and User

Satisfaction.

For hypothesis testing, in the second stage weladieas instrument that can faithfully measure
quality of IS on information, system, and servilcethis stage, existing measures of IS quality in
the literature are first examined and selectedHeoretical appropriateness. Then, these
measures are assessed for their content validityanstruct validity through pretest and pilot
tests. During the last stage, we apply the vadida® quality measures to test hypotheses and
causal models involving main constructs of IS gyalind Intention to Use /Use as well as User

Satisfaction through a full scale test.



1.4 Summary

The remainder of the dissertation is organized tintee sections including literature review,
instrument development, and model test sectionthdriterature section we first review and
discuss existing research work on IS quality amdise related issues. Then, drawing upon the
existing literature, we apply market exchange th€Bagozzi 1975) to put forward a theoretical
IS quality model and related hypotheses. Alsoiatghint, we review the existing measurement
work in IS field on those three IS quality consteuimcluding Information Quality, System
Quality, and Service Quality. Then, in the instrumngevelopment section following this
exercise, we enumerate IS quality measures foafd idstrument, which is then assessed for
content validity, reliability, and construct valigi In the model testing section or stage 3, we
examine the causal and structural paths in our teod&e conclude this dissertation with a

discussion of possible contributions, implicatidimgjtations, and future work.



2. A Review of Quality in IS

Since a lot of existing IS studies have involvedjifality, we first start with a comprehensive
literature review to identify what have been addeglsand what need to be addressed about

conceptualization and measurement of IS quality.

2.1 Quality Conceptualization and Measurement

Although, quality is considered to be an import&success driver, “quality” itself is not well
defined in the IS literature (Nelson, Todd et &02). In the broader business literature, the
concept of quality has been examined from seveifareint perspectives. Garvin (1984)
classified five approaches used by the academidsftoe quality: 1. the transcendent approach
from philosophical perspective; 2. the product-blasgproach from economics perspective; 3.
the user-based approach from consumer preferemspgutive; 4. the manufacturing-based
approach from supply side engineering and prodngigrspective; 5. the value-based approach

from costs and prices perspective.

The transcendent approach considers quality torbetaphysical concept that is hard to define
and can only be understood through one’s experi@nge Pirsig 1974). Due to its lack of
practicality in providing sufficient “diagnosticfiormation” (Oliver 1997), this approach is rarely
utilized by quality practitioners. The product-basgproach views quality as a variable that can
be reflected by certain quantifiable charactersstitproduct such as durability (e.g., Leffler
1982). This view has been implicitly applied in soi® studies to develop quality measures such
as system speed, accuracy, response time, et¢.Keltpam 1968; Ahituv 1980; Hamilton and
Chervany 1981). The user-based approach assetrtguddéty can only be determined by

consumers (Oliver 1997). This viewed is often assilim many marketing studies. The



development and uses of SERVQUAL to measure Se@igdity imply such a view in some IS
studies (e.g., Kettinger and Lee 1994; Pitt andséatl995; Jiang, Klein et al. 2002). The
manufacturing-based approach views quality as gimearing concept related to how well and
how consistently a manufactured product meetspisifications or industry standards (e.g.,
Lundvall and Juran 1974; Crosby 1979; Deming 19Baked on this approach, measures have
been developed such as “the proportion of nondeggsi (conforming units of output produced
by the manufacturing/quality control/inspection ggss” (Fine 1986, p. 1304). In IS, quality
standards such as ISO 9126 have been adopted lyyl8 anactitioners to develop quality
measures such as defects density, reliability abdity, etc. (e.g., Lyu 1995; Prahalad and
Krishnan 1999; Kan 2002). Finally, the value baapgdroach sees economic value as an
inseparable part of the quality of a product. Ga(i984) argued that this approach is hard to
apply in practice as it is not well-defined. In £§me economic-based quality measures were

adopted in early studies (e.g., Feltham 1968; Ghda1974; Senn 1974).

In the management literature, Reeves and Bedn@dj1ld a similar view when they classified
quality into four different categories: (1) qualdag excellence, (2) quality as value, (3) qualty a
conformance to specification, and (4) quality agtimg and/or exceeding customer’s

expectations.

Considering all these different views of qualityp macro-level categories can be extracted.
One is the manufacturing/operational view and tinemnis the customer/user view (Rust,
Moorman et al. 2002). For manufacturers and prodytieere are two primary quality concerns:
design quality and quality of conformance (e.gradul951; Garvin 1984; Reeves and Bednar
1994; Rust, Moorman et al. 2002). In IS, such anfriecuses on exploring, understanding, and

using IS system design and implementation relatedity factors (e.g., Mohanty 1979; Goel
6



1985; Boehm and In 1996; Kan 2002). For custometsers, quality is often a personal
judgment that concerns value, excellence, and ngp#teir expectations (e.g., Oliver 1997; Rust,

Moorman et al. 2002).

There are two common types of quality definitio@ier 1997). One is based on single-

stimulus representation. Within this form, qualgyexpressed as single terms such as usefulness,
desirability, excellence, etc. In IS, quality atiions expressed with single terms such as
usefulness, flexibility, completeness, etc. magbesidered to be part of this form (i.e., Seddon
1997; Rai, Lang et al. 2002). It has been critidifa its possible “tautological nature” and

incomplete content representation of quality cartds (Oliver 1997, p. 167).

The other type of quality definition is based omldstimulus representation. In this case, quality
is expressed with dual terms (i.e., “affordableedbenice”) that usually imply a comparison
between the product or service performance andiatda (Oliver 1997). The standards may be
defined as either ideal points or imagined excekeexpected by customers. The differences
between perceived performance and expected stansiande as measures of quality. For
example, Service Quality measurement represent&8ERNVQUAL, an instrument originally
developed in marketing and often used in IS, falis this type (e.g., Parasuraman, Zeithaml et
al. 1988; Pitt and Watson 1995). This approachbleas criticized for its ambiguity in defining

expectation standards (Cronin and Taylor 1992).

In IS, numerous studies have focused on custonreeiped quality aspects of information,
system, and service (e.g., Zmud 1978; HamiltonGinervany 1981; Baroudi and Orlikowski
1988; Wixom and Watson 2001). In the following s&ttwe review existing work in theorizing,

measuring, and validating these three main IS tyuadipects.



2.2 Information Quality

To many organizations, information is an importasource that can be used to sustain their
competitive advantage (Barney 1991). The studyfarination Quality is prevalent in IS (e.qg.,
Feltham 1968; Zmud 1984; Baroudi and Orlikowski898/ixom and Watson 2001; Zwass
2005). Measuring Information Quality has never beasy as there are different views of what
information consists of and how it should be meadi{fRedman 2005). In the IS management
literature, the Information Quality of an IS outfa#s often been considered to be one of critical
criteria in judging the performance and succesandfS. In the early days of systems, the
primary format of information output was the repéteuristic measures of Information Quality
that were set forth in many IS evaluation studietuded report accuracy, format, readability,
reliability, timelines, etc. (e.g., Feltham 196&l@agher 1974; Swanson 1974; Zmud 1978;
Ahituv 1980). These measures served as proxiearafus constructs in different studies. Table

2-1 has various constructs captured using Infoonafuality measures.

Table 2-1 Examples of Information Quality MeasuresApplied to Constructs

Information Quality Constructs Authors
Measures
Value of information Gallagher (1974)
MIS Capability Schewe (1976)
Reliability Computer User Satisfaction Bailey and Pearson (1983
Information Product Ives et al (1983)
Information Technique Swanson (1987)
End-User Computing Satisfaction Doll and Torkza(lE¥88)
Understandability Perceived Ease of Use Davis (1989)
Information Quality King and Epstein (1983)
Value of information Gallagher (1974)
Completeness MIS Capability Schewe (1976)
IS Efficiencies Hamilton and Chervany (1981)
Attitude toward MIS Schewe (1976)
Information Quality Rivard and Huff (Rivard and Huff
Usefulness 1984), Zmud (1978), Swanson (1974
End-User Computing Satisfaction Doll and Torkza@E388)
Perceived Usefulness Davis (1989)
Relevance Value of IS changes Feltham (1968)




Value of IS Ahituv (1980)

Computer User Satisfaction Bailey and Pearson (1983
Ives et al (1983), Baroudi and
Orlikowski (1988)

Information Quality Zmud (1978), Swanson (1987)

Information Product

Recognizing the lack of consistent and comparaddead these measures of IS information
output, DeLone and McLean proposed that Informafoiality was a holistic construct that
represented what all these measures attempt tareapthich is the effectiveness of IS semantic
output. As a part of their IS Success Model, Infation Quality serves as a key determinant of
IS Success. From their viewpoint, Information Qiyatiad a composite character consisting of
various aspects such as “format,” “usefulness,lefrance,” etc. All needed to be accessed to
determine the final quality of IS information outfelLone and McLean 1992, p. 84).
Although Information Quality was proposed as a cosije concept from the beginning, nearly
all empirical studies still treat this concept agfective construct (e.g., Kettinger and Lee 1,994
Teng, T C et al. 1995; Rai, Lang et al. 2002). Tibathe indicators of Information Quality
construct are treated as equivalent or interchdigaaeasures. Such a misspecification can,

under certain conditions, “lead to both Type | diype Il errors” (Petter, Straub et al. 2007, p. 3).

Studies that did treat Information Quality as a posite concept often adopted a
multidimensional model (e.g., Zmud 1978; Wang atrdr®) 1996; McKinney, Yoon et al. 2002;
Wixom and Todd 2005). Different approaches sucimtagtive, theoretical, or empirical
approaches used by sundry studies to explore subrdiions of Information Quality (Wang and
Strong 1996) make a clear and consistent undeistoél Information Quality dimensions even
more difficult. What is clear, though, is that dimseons such as accuracy, relevancy,
representation, reliability, accessibility, etee @aommonly used (e.g., Wang and Strong 1996;

McKinney, Yoon et al. 2002; Nelson, Todd et al. 200/ixom and Todd 2005). Often,



“definition of these dimensions and their assodatetrics are based on intuitive understanding

or industrial experience” (Pipino, Wang et al. 2005

An alternative measurement perspective often ighorehe Information Quality literature is the
formative approach, using indicators to represefarination Quality as an index rather than a
scale (Diamantopoulos, Riefler et al. 2008). A fative construct is considered to be an
extreme case of a multidimensional construct, weah dimension is represented with only
one measurement item (Petter, Straub et al. 200WHether the formative measurement of
Information Quality provides equivalent effectivesas other measurement approaches is

unknown since such few studies have ever use@pusoach.

2.3 System Quality

Due to the technical focus of System Quality, & heceived less attention than constructs such
as Information Quality, User Satisfaction, etctha IS management literature (Ravichandran
and Rai 2000). Conceptualizations of System Qualityng existing IS studies also vary. From
the systems development perspective, System Quedisy‘largely conceptualized as an intrinsic
attribute of the software” (Ravichandran and R&A@ (. 383). From the IS user perspective,
System Quality represent some aspects of a sysi@nedn provide benefits to an organization

(Ives and Olson 1984).

In the past, a variety assortment of System Quaigasures have been set forth (e.g., Swanson
1974; Hamilton and Chervany 1981; Vandenbosch anffl 3997; Wixom and Watson 2001).
Measurement of System Quality has centered onssees of hardware, software, and resource
utilization (Kriebel and Raviv 1980). Assessmehhardware includes measures such as

response time, ease of terminal use (Swanson 189&tgm flexibility (Hamilton and Chervany
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1981), etc. Assessment of software includes measueh as “portability, reliability, efficiency,

human engineering, and maintainability,” which wased to represent diverse dimensions as

shown Table 2-2.

Table 2-2 Examples of System Quality Measures Appd to Dimensions

System Quality Measures Dimensions Authors
Response time MIS Capability Schewe (1976)
Value of IS Ahituv (1980)
Quality of output Kriebel and Raviv (1980)
System flexibility EDP Staff and Service Ives e{E083)

Information Accessibility

Swanson (1987)

User Satisfaction

Bailey and Pearson (1983)

Perceived Ease of Use

Davis (1989)

Reliability User Satisfaction Bailey and Pearsod83d)
Capacities of DBMS Zahedi (1985)
Information Product Ives et al (1983)
Integration MIS Capability Schewe (1976)
Value of IS Ahituv (1980)
Ease of use Output Quality Kriebel and Raviv (1980)

End User Computing Satisfaction

Doll and Torkzal88)

DeLone and Mclean (1992) proposed “System Qualdye an overarching construct

representing the technical level of IS effectiven@mother important determinant of overall IS
success. Despite the conceptualization of Systealitas a composite concept in the literature
(e.g., Ives and Olson 1984; DeLone and McLean 188#8gdon 1997), studies often use

reflective indicators to capture this construct ¢ and Watson 2001, e.g., Chen and Hitt 2002;
Rai, Lang et al. 2002). However, improper speciitraof measurement model can lead to
biases in assessing the structural model (Peti@uylset al. 2007) and, therefore, interpretational

problems.

Perhaps sensing this tendency to misspecificatidew studies have offered a multidimensional
model (e.g., McKinney, Yoon et al. 2002; Wixom aratd 2005). But the multidimensional

approach requires a careful specification of thatienship between the individual dimensions
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and “the (second-order) latent construct” (Diampantdos, Riefler et al. 2008, p. 1205). Without
such a clear specification, “one ... can only condasearch at the dimensional level ...” (Law,
Wong et al. 1998, p. 741). Although the formativeasurement model is appropriate in
capturing composite constructs (MacCallum and B®@@93), no studies that | am aware of

have used such an approach to model System Quality.

2.4 Service Quality

In organizations, the successful use or adopticandf often depends on the quality of service
provided by IS department. Therefore, the qualityesvice has been examined extensively in
many IS studies. In some studies the quality ofiseris measured by its back-end operational
performance in producing, supplying, and utilizadgja (e.g., Kriebel and Raviv 1980; Bailey
and Pearson 1983). An even larger number of stdideesed on the quality of front-end service
relationships between service staffs and users (easg, Olson et al. 1983; Baroudi and
Orlikowski 1988; Teng, T C et al. 1995). To asdbesquality of service, a group of measures
of user attitude toward service staffs and theavled services were developed by Bailey et al.
(1983) and Ives et al. (1984) However, theseuatitmeasures had been criticized for the lack
of clear definitions, consistency, update, andiciifit theoretical guidance (e.g., Doll and

Torkzadeh 1988; Kettinger and Lee 1994).

More recently, IS researchers has adopted the SERAY(nstrument, which is reputed to have
established validity in marketing research. Witis tonstruct, researchers hoped to tap into the
performance levels of the IS service function (&k@ttinger and Lee 1994; Pitt and Watson
1995; Kettinger and Lee 1997; Jiang, Klein et 802, Cenfetelli, Benbasat et al. 2008).
SERVQUAL has 22 items capturing five dimensiorduding tangible, reliability,
responsiveness, assurance, and empathy of Serva#yQas shown in Table 2-3 (Parasuraman,
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Zeithaml et al. 1988). Instead of being directlyasigred by these items, the Service Quality is
reflected by the discrepancy between customer ped&ervice Quality measures and customer

expected Service Quality measures. (Parasuraméhade et al. 1988, p. 14)

Table 2-3 SERVQUAL Dimensions (Parasuraman, Zeithairet al. 1988)

Dimensions Description
Tangibles Physical facilities, equipment, and apgeee of personnel
Reliability Ability to perform the promised servidependably and accurately
Responsiveness Willingness to help customers andda prompt service
Assurance Knowledge and courtesy of employeeshaidability to inspire trust
and confidence
Empathy Caring, individualized attention the firmoyides its customers

Despite its popularity in measuring Service Qual8ZRVQUAL'’s five dimensional
measurement has not gone unchallenged. Reseamch®&reave often found that some of
SERVQUAL dimensions did not hold up across différgettings. The mixed empirical findings

of SERVQUAL dimensional structure are summarizedable 2-4.

Table 2-4 A List of Findings in Validating of SERVQUAL Dimensions

Authors Method Tangibleg Reliability | ResponsivenegéssuranceEmpathy
Confirmatory factor

analysis u U i i i
Correlation analysis with
user information
satisfaction

Exploratory factor analysis
with Netherland sample
Kettinger and |[Exploratory factor analysis
Lee (1995) with Korean sample
Exploratory factor analysis
with Hong Kong sample
Exploratory factor analysis
with financial institution
sample

Pitt and WatsonExploratory factor analysi
(1995) with consulting firm samp
Exploratory factor analysi
with information service M
business sample

Jiang et al (2008)onfirmatory analysis Not test

Kettinger and
Lee (1994)
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Regression over user
information satisfaction

Exploratory factor analysis V] ] M O L]

Wrong
Not tested M O direction O

Kettinger and
Lee (2005)

Researchers have also questioned the validityinfusistomer expectation as part of Service

Quality discrepancy calculation due to the ambiginherent in customer expectations (e.g.,
Carman 1990; Cronin and Taylor 1992; Teas 1994 hbikiar, Shepherd et al. 2000). Some
researchers in IS believe that the complexity ef'sgpsychological process in experiencing
services would make discrepancy-based measuressmidliable than direct measures (Van
Dyke and Kappelman 1997; Van Dyke, Prybutok e1889). Others argue that such a concern
has no empirical ground and the direct measureapgrach can suffer higher measurement

errors (e.g., Kettinger and Lee 1997; Pitt, Watsbal. 1997).

Regardless of the debate on the validity of SERVQU2ervice Quality has been assumed
theoretically to be a parallel key dimension alenth Information Quality and System Quality

in determining outcome variables such as the satisins of users with IS and their behavioral
intention to use IS (e.g., Kettinger and Lee 193i#;and Watson 1995). This line of thought has
been particularly reflected in DeLone and McLe&083 ISM (relevant portion the model is
shown in Figure 2-1). Nevertheless, the additiothf construct goes beyond the scope of their
original application of information communicatidmebry. In addition, very few extant IS studies
have examined Service Quality in the presenceebtiginal IS quality components of
Information Quality and System Quality. Much morerlwis needed, therefore, in both better
theorizing and more empirical testing to clarife ghotential relationships among Information
Quality, System Quality, and Service Quality aslhasltheir relationships with other outcomes

variables.

14



— e —— — —— — — — — — —

System Quality

Information
Quality

- _T ______ ‘ — / Net Benefits

User Satisfaction
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Figure 2-1Upstream Linkages in the DeLone and McLean 2003 ISM

2.5 Theory and Hypotheses Development

2.5.1 Need an Updated View of Service Quality

Today, as many businesses go online, IT has beaonmaportant platform for service

exchanges between companies and their customess.d¥ifsont-end service activities of virtual
businesses such as Amazon, eBay, and Google alaated through the Internet. In these cases,
“the explosively [sic] growing use of self-servimehnologies (SSTs)” (Rust and Kannan 2002,
p. 13-14) has dramatically changed service mo&sme of these business have built their

service strategies “entirely around Internet aceeskdelivery’(Lovelock and Wirtz 2004, p.8).

The use of IT in service not only changes the laads of traditional service practices but also
challenges our former conceptualization of seraice Service Quality. Even the original
authors of SERVQUAL realized the huge impact oéinet technologies on services and called
for both conceptual and empirical research on thadity of service delivered over the Internet
(e.g., Parasuraman and Zinkhan 2002; Zeithaml sBeaman et al. 2002). The original
SERVQUAL dimensions with focus on human delivered/ges need to be reexamined,
therefore, in order to help understand the quaksfyects of services provided through IT. On the
other hand, the obvious impacts of Information @uand System Quality on customer-
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perceived Service Quality when a lot of servicevaas are enabled by IT imply that we need
an updated examination of the relationships amafarhation Quality, System Quality, and
Service Quality. More importantly, we need a cetgsit theoretical foundation that can guide
our integration of IT quality aspects such as Infation Quality and System Quality with the

appropriate Service Quality dimensions includinmeaf those established in SERVQUAL.

2.5.2 Exchanges in Services

To do this, we first need to clearly state whatmean by service. Service is an important
research topic in the marketing literature (e.gistRand Kannan 2003; Lovelock and Wirtz 2004;
Parasuraman, Zeithaml et al. 2005). A group ofistudave identified a list of unique
characteristics of service, features such as imditg, heterogeneity, inseparability, and
perishability, which implies the traditional quglinanagement of physical goods might not
apply to Service Quality management (e.g., Reg&3;19ovelock 1980; Parasuraman, Zeithaml
et al. 1985; Zeithaml, Parasuraman et al. 1990)elMer, service is viewed as a dynamic
process in which both providers and customers@patie actively (Solomon, Surprenant et al.
1985; Shostack 1987). According to Gutek (1993,)p“At the heart of service is a special kind
of interaction between a customer and a providénekervice ...” Typically, such an
interaction or transaction involves the exchangeooé benefits (e.g., physical goods, valuable
information, or other deliverables for money) bedqwe customer and a service provider
(Cunningham 1980; Metcalf, Frear et al. 1993; Katiaf2002). Solomon et al (1985, p. 101)
view these interactions as “a form of social exgjein which participants normally seek to
maximize the rewards and minimize the cost of &@atisn.” Such a view has its root in social

exchange theory.
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According to social exchange theory social exchasgensidered as “a two-sided, mutually
contingent, and mutually rewarding process invavinansactions’ or simply ‘exchange’
between two actors” (Emerson 1976, p. 336). Thérakanit of analysis in the theory is the
longitudinal exchange relationship, which is depeld and strengthened through a series of
transactions between the same pair of actors. En@perspective, an actor’s behaviors should
only be understood as the outcomes of the integ@iange relations with other actors. In
particular, the pattern of the behavior is congdeaas the outcome of continuing reinforcement
from other actors in their reciprocal exchangeti@tadeveloped over time (Emerson 1976). The
source of the reinforcement can be an actor’s respwhich is “an ability, possession, or other
attribute of an actor giving him the capacity towaed (or punish) another specified actor” in
relations (Emerson 1976, p. 347). An actor’s res®is only meaningful to other actors who
have relations with him or her (Emerson 1976). i¢aiby, the dyadic exchange relations can be
connected with each other through a larger exchaetygorks (Molm 1991). Two exchange
relationships are considered positively connedtedé exchange relationship enhance the other

and negatively connected if “one inhibits anoth@folm 1991, p. 476).

Traditionally, many studies of service focus on lanmnperson-to-person interactions (e.g.,
Solomon, Surprenant et al. 1985; Parasuraman,afeltbt al. 2005). When service view is
confined to person-to-person interactions, “custosa¢isfaction and repeat patronage may be
determined solely by the quality of the personaloemter” (Solomon, Surprenant et al. 1985, p.
107). In these cases, the attitude of servicé gtafsonal relationship, communication, customer
participation, etc. are considered as importantcatdrs for Service Quality and satisfaction (e.g.,
lves, Olson et al. 1983; Baroudi and Orlikowski 828 he majority of the items in the

SERVQUAL model also “relate directly to the humateraction element of service delivery”
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(Bitner, Booms et al. 1990, p. 319). With variontelnet-based information technologies (IT)
such as knowledge bases, FAQs, live chat, etce@sangly being used in services, IT plays an
“important role in the delivery of services and ded(Gutek 1995, p. 215). These technologies
not only assist human agents in serving custorbetghey can sometimes replace them entirely.
In other words, part of functions and roles of harsarvice providers can now be simulated by
IT. On the other hand, customer expectations reégguskrvice are also shaped by these new
technologies (Rust and Kannan 2002). Considergethier, we have a kind of simulated
relationship between customers and IT. Such relakips can be considered as a form of
“pseudo relationship” (Gutek 1995, p. 200). Hefeisl viewed as a pseudo service provider. We
can easily extend the traditional social exchange ¥o consider those pseudo exchanges
between customers and IT. This extension sharamsiywith some early service
conceptualization efforts of broadening customesraction targets in a service to include “its
personnel, its physical facilities, and other thteggelements” (Bitner 1990, p. 70; Shostack
1992). In those cases, the customer perceiveitsdrenefits “are wrought by the interactive
aspect of services, both person-to-person and peosenvironment” (Otto and Ritchie 1995, p.

44).

Armed with this holistic service view, we first maceptualize in the following section three key
IS quality dimensions: Information Quality, Syst€muality, and Service Quality. Then, we
examine how the extended pseudo exchange relatigig be related to human exchange
relations in various service scenarios. Followtmg, we discussion how these intertwined
relationships of different exchange relations migivieal the potential causal links among three

key IS quality constructs: Information Quality, 8m® Quality, and Service Quality as well as
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their outcome variables such as User Satisfactise,/ intention to use (see the following Figure

2-2).

@

Information Human
Technologi{as Service Provider

7
\ Vg
\
Service exchange
Request—p relation quality
4—Response—

Customer Service provider,

IS quality
dimensions

Satisfaction

se/Intention
to Use

Qutcome
variables

Figure 2-2 1S Quality Dimensions in Service Exchares

2.5.3 Reconceptualizing Key IS Quality Concepts from a Service Exchange
Perspective

In the IS literature, definitions of Information Qlity, System Quality, and Service Quality have
often been muddled and lack consistency or atdrestill-defined” (Nelson, Todd et al. 2005, p.
201). For example, Ives and Olson (1984) defingeByuality as “some aspect of the benefits
[of] a system to the organization” (p. 591). Baroamid Orlikowski (1988) define Information
Quality as user assessment of “quality of outpliveleed by the information systems” (p. 48)

and Service Quality as the user assessment ofattihede and responsiveness of the EDP staff
as well as the quality of their relationship wikle tEDP staff’ (p. 48). Seddon (1997) defines
Information Quality as “concerned with such issasghe relevance, timeliness, and accuracy of
information generated by information systems” aggt&n Quality as “concerned with whether
or not there are ‘bugs’ in the system, the consest®f the user interface, ease of use, quality of

documentation, and sometimes, quality and mainbdityaof the program code” (p. 246). Rai et
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al (2002) conceptualize System Quality as “the éego which a system is user friendly” (p. 56)
and Information Quality as “the degree in whichgEherated information possess three
attributes: content, accuracy, and format” (p. B&ny of these conceptualizations are driven by
empirical measures. Often they lack either constst®r completeness in representing the

content domains of the corresponding constructs.

Here, by employing various service contexts froneathange relational perspective, we
reconceptualize these IS quality constructs: Infdrom Quality, System Quality, and Service
Quality.—In an exchange relationship, quality représ capability — a resource owned by one
actor - service provider. To the other actor, theteamer, good quality represents rewards that
can reinforce his/her intention to engage contisuexchanges with the service provider. The
service provider, here, can be a human actor geado actor such as IT that provides the
services. From this perspective, Information Qyalitd System Quality are seen as resources
owned by IT that can influence a customer’s intamto whether continue the exchange
engagement. Those Service Quality dimensions aaghtoy SERVQUAL can be viewed as
resources owned by a human service provider theat similar influence on a customer’s
intention for future exchanges. With all this besaid, we now proffer formal definitions of
Information Quality, System Quality, and Servicealdly as well as a clear statement of what we

mean by service in the following:

» System QualityThe capability of an IS artifact (IT) to procesddasteliver information for
the benefit of users

* Information Quality:The capability of information output to benefit isse

» Service:A series of interactions / exchanges between @s®tproviders (human agents or
IT) where the users benefit in both tangible artdngible ways

» Service QualityThe capability of a service to benefit users
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With these definitions, it is clear that we consideality of IS to be a subjective matter.
Although the quality of some individual componeotsn IS such as memory, hard drive, CPU
speed, response time, etc. might be measuredabjaative way, the quality dimensions such as
Information Quality, System Quality, or Service Qiyarepresent accumulated quality results
that a user experiences through numerous interectiith an 1S. On the user end, the objective
measures rarely make sense if they do not matdhtieat user experience. Therefore, we believe
the definitions of quality constructs should bedzhen the user’s evaluative judgment, which is

subjective.

Next, we examine how human exchange and pseud@egehmight relate to each other under
two primary service scenarios: intra-organizatid8aservices and external organizational online
IS service. Through the discussions of these smenand their implications, we demonstrate

how Service Quality, Information Quality, and Syst®uality can be related to each other.

2.5.4 IS Service Scenario I - Human Delivered IS Service

Traditionally one key function of an IS departmento provide various services to its users
(Kettinger and Lee 1994). Studies of IS servicemfocus on the whole range of services
provided by IS department (e.g., Kettinger and 18@4; Pitt and Watson 1995; Jiang, Klein et
al. 2002). In this context, the possible heteroggrd individual service staffs or systems within
the department is often ignored. There is no distifference between individual service staff
and service department since they are both trest@dhomogenous unity that engages in the
service exchange with customers. From the exchpeagpective, the primary service exchanges
occur between this unit and the customer. The ocustanight encounter one person or different
staff members at different points throughout theise experience. Customer perceived service

guality is based on his or her accumulated excharpgeriences with the service unit. In
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SERVQUAL “perceived quality is the consumer’s judgmabout an entity’s overall excellence
or superiority” (Zeithaml 1987; Parasuraman, Zeithat al. 1988, p. 15). On the other hand, the
majority of customers served by IS department @ @sers of various computer technologies
or applications such as ERP, Email, printer, Inderatc. (Kettinger and Lee 1994). IS Services
are often related to customer’s use of informateminologies (IT) (as depicted in Figure 2-3).
Applying our holistic service view, we can identifyo kinds of service providers here. One is
the human service staff providing services relapecustomer use of computer technologies. The
other is IT used by users as pseudo service amgrding computing services related to user’s
daily work (as shown in Figure 2-3). Figure 2-8aindicates the dotted line connection
between the human service provider and the ITs Waiuld be the situation where the system is

updated with new information/data or software bynln service staff to serve user needs better.

User/Customer -1 Service Provider

Figure 2-3 Human Delivered IS Service

The traditional application of SERVQUAL in measwits Service Quality is often on person-
to-person service and rarely considers the persdn-pseudo service (e.g., Kettinger and Lee
1994; Pitt and Watson 1995; Jiang, Klein et al.Z0With this constrained view of IS service,
Information Quality and System Quality are bestsidered to be on “the tangible end of the

spectrum” and Service Quality is considered tothétloe other end of spectrum” in measuring

IS success (Pitt and Watson 1995, p. 175). Howevidhr,our theoretical extension of service
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view to include concept of pseudo service, theitiathl assumptions of the relationships among

Information Quality, System Quality, and Servicealdy need to be reexamined.

Depending on their organizational role and respmlitsés, IS departments can provide a range
of human-delivered services including informati@nvices and products, application
development, training, maintenance, etc. (e.gleBand Pearson 1983; Ives, Olson et al. 1983;
Baroudi and Orlikowski 1988; Galleta and Ledere89)9 These are captured in Figure 2-4 by
the lines of responses and requests interactiamgeba the human service providers and
customers. Some of these services such as traibii@s, consultation, help desk, etc. are
“directed at people’s mind ... and ... affect customernsitangible ways” (Lovelock 1995, p.

70). Often, these services can help customerseodiine comfortable with the system”
especially “when an IS is first introduced” (Nelsamd Cheney 1987, p. 548). On the other hand,
the IT provides end-users information servicesr tfeir own analytical and reporting needs”
(Benson 1983, p. 44). These are captured in Figrdy lines of the requests and output
interactions between IT and customers. In thesesgcascustomer’s expectation and experience
of human delivered service are separate from higkgectation and experience of IT pseudo

service (as show by the solid lines in Figure 2-4).
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Figure 2-4Human IS Service for End-user

Therefore, a customer’s perceived quality of ongise would not directly affect his or her
perceived quality of information and system. Thasecaptured by Figure 2-4, which shows a
customer has separate interactions with IT and thgthuman service provider. Thus, we can
conclude that human service quality dimensionsagsuced by SERVQUAL are independent
from the IT pseudo service quality dimensions gdwad by Information Quality and System
Quality in determining IS Success outcome variablesh as Use/Intention to Use, Satisfaction,

etc. (DeLone and McLean 2003).

Services provided by IS department such as hardwstalation, maintenance,
telecommunication infrastructure, etc. focus omgiale actions to physical objects to improve
their value to customer ... and ... IT is assumingeatgr role in delivery of the core service
product ... ” (Lovelock 1995, p. 70). In these casestomers “tend to be less involved in”
person-to-person service interactions “because tisaro real need for them to ... accompany
their possession while it is being processed” (Loste 1995, p. 70). What they finally receive

out of those services would be the capable IT golatproviding computational services
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(functional and nonfunctional services) they neetheir daily work. Obviously, the Information
Quality and System Quality presented by those [Uitems would naturally be a part of a
customer’s perception of overall Service Quality $aown by both solid and dashed lines in
Figure 2-4) presented by IS department. Therefafermation Quality and System Quality
would have significant influence on customer peregihuman service quality as captured by

SERVQUAL dimensions.

A key function played by many IS departments ipriavide information services such as data
processing, application development, data commtiaiteetc. (e.g., Wetherbe and Whitehead
1977; Benson 1983). Rather than focusing on thsipalycomponents of IT as with the
hardware services discussed above, the IS infoomagrvices focus on “intangible processing
of inanimate objects ...” and create value “by cdlleg, combining, analyzing, rearranging and
interpreting information in useful ways” (Lovelod®95, p. 71). In most cases, information
outputs are delivered through IT to customers. Sérgice provided by IT supplements human-
delivered service. The customer perceived oveeallise quality would consist of his/her

perceived quality of information and his/her expede of human delivered service quality.

Overall, we argue that traditional assumption oSEvice Quality, Information Quality, and
System Quality being separate in providing contrdns toward IS success might only hold
when the human delivered service does not involvedlivered services (e.g., providing reports,
processing queries, managing and sharing informagitz.) as the direct deliverable. In many
cases, Information Quality and System Quality thatistomer perceives through IT delivered

pseudo service can influence his/her perceptidruofan service quality.
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2.5.5 IS Service Scenario II -Service Delivered Through IT

Internet businesses such as Amazon, Yahoo, and Etzayrave used IT (mainly Internet-based
technologies) as main service portal. Althoughrimé& companies often provide customer
service phone lines, there is a lack of physicasence for these businesses in general. Many
front-end customer service activities such as gliog product information, taking orders, taking
customer inquiries, etc. are automated by variatexhet technologies. Face-to-face interactions
have been largely replaced by face-to-IT interadtithrough technologies such as interactive
Web content, emails, online live chat, etc. Depegdin the intelligence, computing power, and
complexity of IT, some services (e.g., check-inMyTcustomer support, reservation, etc.) can be
completely automated. For example, some compapi@pite and update a list of commonly
asked questions from time to time and provide custs online FAQ service. Although this is a
simple service, it saves service providers timerandey by automating part of customer request
handling process with database and dynamic Welmtdahies. For customers, this service saves
time spent on waiting in lines to get answers f@ehuman service representative. This is an
example of self service where IT “enable a custaim@roduce and consume services without
direct assistance from firm employees” (Ostromp@&itet al. 2002, p. 46). In self service, IT is
capable to handle not just most front-end sennberactions with customers but also back-end
service processing. Person-to-person interactimnsastly replaced by person-to-IT
interactions. Person-to-person interactions (shasvthe dashed line in Figure 2-5) only occur

when self services fail customer.

26



quality i
)
<4—Response
——Request:
Customer U

4

Service Provider f

w
Person-to-Person service ~N

(only when self-services fail)

Service quality
(IT-to-person pseudo
service)

Figure 2-5 Quality Dimensions in Self Service

To customers, the Information Quality and Systenal@uthat they experience in self services
would be the major factors in shaping up their pptions of overall service quality (as shown

by the solid lines in Figure 2-5). Therefore, ihis surprise to see that self service quality
measures developed in the marketing literaturelanginated by Information Quality and

System Quality measures such as reliability, eassé, convenience, etc. (e.g., Parasuraman,
Zeithaml et al. 2005; Collier and Bienstock 200as$nacht and Koese 2006). In fact, some
researchers have attempted to replace the origieatures of SERVQUAL dimensions with
those Information Quality and System Quality measye.g., Parasuraman, Zeithaml et al. 2005;

Cenfetelli, Benbasat et al. 2008).

Although self-services are getting popular (Meu@strom et al. 2000; Ostrom, Bitner et al.
2002), many Internet-based businesses still requiman intervention although part of the
service process can automated by IT. In these éss#s, the primary service contact that
customers have with service providers is “throdgtirtWeb sites on the Internet” (Hong, Tam et
al. 2002, p. 108). IT such as E-mail, Live Chatjrandiscussion board, etc. are often used as

both service tools and marketing channels that Imgpnet-based businesses such as Amazon,
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eBay, Google, etc. reach out to customers anywhehe world (as shown in Figure 2-6). From
service exchange perspective, IT is viewed as aoitant resource possessed by a service
provider to add value such as convenience, effagiesimplicity, etc. to existing services and
make them more attractive to customers. The ITeseas the main channel that carries out the
human-delivered services for customers (Gutek 1998inpared with the traditional service
model, IT channeled service interactions minimieeneeds of face-to-face interactions between
a customer and a human service agent, which cauekpensive to maintain (e.g., requiring
additional branches or staff, etc.). Certainly, golity (Information Quality and System Quality)
of the channel itself plays an important role iaing customer experience of overall service
quality (shown in Figure 9). The quality of serviogeractions between human service agent and
customers is also important. In this case most\BBHBRAL dimensions might be important part

of overall service quality measures. However, tla@gible” dimension might lose its importance
in measuring Service Quality. This is because djipiastomers rarely experience face-to-face
interactions with service providers in those scesannless IT-mediated service channel fails

(shown as the dash line in Figure 2-6).

ntention to
Use
Satisfaction

Customer IT @ Human Service Provider
A as Service Mediator A
_______________________ .

Person-to-Person service
(only when IT mediated service interactions fail)

Figure 2-6 Quality Dimensions in IT mediated Servie
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2.5.6 An Alternative IS Quality Model and Propositions

The scenario analysis elaborated here is basedrarketing service exchange perspective. In
applying it to DeLone and McLean’s ISM, we propa#iernative nomological linkages among
three IS quality components, System Quality, Infation Quality, and Service Quality, as well
as new paths depicting their impact on the dowastreonstructs of Intention to Use, Use, and
User Satisfaction (as shown in Figure 2-7). CledHg bulk of this model depends directly on
DeLone and McLean’s updated IS Success Model (2@0@)odel that has yet to be subjected to
rigorous empirical testing in full scale. Thus, lgibeLone and McLean (2003) propose that
Service Quality will impact variables downstreamlirding Intention to Use, Use and User

Satisfaction, very few studies have tested thdséisaships (Petter and McLean 2006).

Information Quality T
. - - - - ---=-=-=-=-"=-" |

N
l J Intention to Use Use
|

Service Quality

!

System Quality

/ User Satisfaction

Figure 2-7 Theoretical Model of IS Quality

Based on this alternative 1S quality model (Fig2w8) and theoretical concepts, we state the

following hypotheses for empirical testing:

H1: Service Quality partially mediates both the relagioip between System Quality and Intention to

Use/Use and the relationship between System QualiyUser Satisfaction.
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H2: Service Quality partially mediates both the relasioip between Information Quality and intension

use /Use and the relationship between Informatioali@y and User Satisfaction.

H3: Service Quality has a positive impact on Intentmityse /Use.

H4: Service Quality has a positive impact on User &atigon.

H5: Use has a positive impact on User Satisfaction.

H6: Satisfaction has a positive impact on Intentmi/se

H7: Information Quality has a positive impact otelntion to Use/Use

H8: Information Quality has a positive impact oreSatisfaction

H9: System Quality has a positive impact on Intamto Use/Use

H10: System Quality has a positive impact on Usgistction

Considering the existing studies have shown thaifsignt impacts of Information Quality and System
Quality on IS success outcome variables such as&esfaction, Use, and Intention to Use, we keep

those paths in our model for testing purpose.

2.5.7 Summary

Our next step is to tes our proposed alternatiké ¢égpirically. The empirical study is

conducted in two phases: (1) instrument developraedtvalidation and (2) theory-testing.

During the first phase, our focus is on develo@nglid instrument from existing measures of

IS quality components. In particular, we start witintent validity assessment of System Quiality,
Information Quality, and Service Quality construéisdings from this step provide input for

further instrument development. Then, pilot tesés@nducted to test measurement reliability

30



and construct validities as well as instrumentefent. During the second phase, we conduct a

full scale test on our reconceptualized IS quatitydel (shown Figure 2-7).
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3. INSTRUMENT DEVELOPMENT

To test our proposed model, we need appropriateuments to measure those constructs in the
model. In the past, there are a number of instriasnesve been developed or applied to measure
constructs of Information Quality, System Qualapd Service Quality individually (e.g., Zmud
1978; Moore and Benbasat 1991; Kettinger and L&&1However, there is a lack of

systematic effort in developing a general instrutleat measures all three quality constructs
together. For researchers and practitioners irtestas the study of these constructs , such effort
would be appreciated as it reduces their seardhbggsroviding one stop shopping for measures
of all three IS quality constructs at one placec8ithere are no instruments in the literature that
can really satisfy our measurement needs, we rmedevielop one for this study. To develop

such an instrument, we need first “generate itefmstwcapture the domain as specified”

(Churchill 1979, p. 67).

3.1 Initial Item Development

In this step, we need create “pools of items” fdotmation Quality, System Quality, and
Service Quality either from “existing scales” or ¢rgating “additional items” (Moore and
Benbasat 1991, p. 198). Studies have used tectmgyah as interviews, observations, focus
groups, etc. to create new measures for rarely evahor newly developed constructs (Bailey
and Pearson 1983; Parasuraman, Zeithaml et al). 1988 as DelLone and McLean discovered
in their 1992 study, the IS literature has numemessures for measuring Information Quality,
System Quality, and Service Quality. In this cdselection of ... items for a draft instrument
from ... literature simplifies instrument developnief8traub 1989, p.149). Therefore, given a

variety of techniques available for item generatewy., Churchill 1979; Moore and Benbasat
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1991, Straub, Boudreau et al. 2004), we selectddeused existing measures that fit our
definitions of quality constructs; the means ofrdpihis was through literature search rather than
creating new items ourselves. Although DelLone amiléAn conducted a comprehensive search
of the IS literature and identified a list of exigt measures for Information Quality and System
Quality in their 1992 study, they did not empirilgalalidate these measures. Without
appropriate validation, the quality of a study gsihese measures could be at risk and “no single
finding in the study [could] be trusted” (StrautB889 p. 148). Still, with the 17 years of
development of IS research and practice that hasegal since DeLone and McLean (1992)’'s
study, an updated literature search for measuregaimation Quality, System Quality, and

Service Quality is needed.

Our literature search started with those highlkeshMIS journals, such adISQ, ISR, Decision
Sciences, Management Scierang] JMIS. In particular, we selected articles publishearfro
1985 to 2007 in those journals. Most articles wargirical studies that either developed their
own instruments or reused existing instrumentse@asure one or at most two of the constructs
of Information Quality, System Quality, and Servi@gaality. Through this massive literature

search, we gathered a pool of items to be the bésigr initial instrument.

3.2 Content Validation

Our next step was to check the validity of thesmg through our instrument validation process
since invalid measures remaining in an instrumentccconfound our consequent model testing.
The validation of instruments should establishdiaés such as content validity, construct

validity, predictive validity, reliability, manipation validity, and statistical conclusion validity
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However, the instrument validation is never simgole easy (e.g., Nunnally 1978; Churchill

1979; Bagozzi and Phillips 1982; Trochim and Dohyn2006).

Among these validities, content validity is usudhg first one to be examined as it concerns
whether the instrumentation generates represeatateasures of the content of a given construct
(e.g., Straub 1989; Moore and Benbasat 1991). @Gou#didity represents “adequacy with which
a specified domain of content is sampled” (Nunnafly8, p. 101). Content validity is

“necessary for judging a measure as having reas®oahstruct validity” (Schriesheim, Powers
et al. 1993, p. 386). Instruments lacking of cohteidity could fail to capture the correlations
among measured constructs and lead to uncertaiig¢Schwab 1980; Straub 1989). Despite of
its importance, in IS field only a limited numbdrstudies have assessed content validity (23% -

Boudreau, Gefen et al. 2001, p. 8).

For the establishment of content validity, there awvariety of appropriate techniques such as
literature review, expert panels or judges, contatitity ratios, Q-sorting, etc. (Straub,
Boudreau et al. 2004, p. 385). In this study, w& flevelop a novel analysis method to examine
the representativeness of each item in the I1Satitee for measuring Information Quality,
System Quality, and Service Quality. Then, we agpiyert panels for further content validation
of our instrument. Through the first step, we aféad to refine our initial pool of items and
eliminate those either outdated or inconsisterty thhere deemed to be unfit for various reasons
such as lack of theory guidance or prior validati®ach refinement also helped reduce the
administrative cost of our second step which w@dizxpert panels. The refinement of content
validity techniques is based on a consensus asayditerature use of each item in the pool.
Given its popularity and consistency in IS literatueach item was evaluated to whether it

should be retained for further validation.

34



3.2.1 Literature Consensus

To evaluate the literature consensus on each pteméasuring Information Quality, System
Quality, and Service Quality, we applied a methadioally developed by Lawshe (1975), one
which was used to analyze judge panel consensas\déh this method, a statistics called
“Content Validity Ratio” (CVR) determined the stggh of the consensus. According to Lawshe
(1975), CVR is calculated for an item as follows:
Ne—
CVR=—¢%,
B
wheren, represents the number of panelists indicatingean is essential for measurement
purpose, and N represents the total number of pasiel'he scope of CVR ranges from -1.00 to
+1.00. When CVR is less than 0, it indicates thatview that the item is indispensible is shared
only by less than half of the panel. Moreover, (R of a measure needs to meet a minimum
level according to the size of the panel (as shimwiable 3-1) so that the panel consensus is
thought not to happen by chance (Lawshe 1975).

Table 3-1 Minimum Values of CVR with One Tailed Teg p = .05 from Lawsche (1975)

No. of Panelists Min CVR
5C7 .99
8 .78
9 .75
10 .62
11 .59
12 .56
13 .54
14 51
15 .49
20 42
25 37
30 .33
35 31
40 .29
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In our case, N represents the total number ofu8iass that have either developed or applied a

measure for IS quality dimensions, anpdepresents the number of studies that have adghare

opinion on which IS quality dimension this measueresents. Following this formula, we

calculated CVR for each item in the pool. In aduitia significance check with alpha=0.05 was

applied for each CVR (an example is shown in thel@a-1). All were found to be significant

at this alpha level.

3.2.2

Table 3-2 Examples of Quality Measures With Literatire Consensus Statistics

Measures Constructs Number of Studies CVR
Relevance Information Quality 11 91
Timeline Information Quality 14 71
Accuracy Information Quality 15 .76
Completeness Information Quality 12 .83
Information Reliability Information Quality 11 72
Format Information Quality 10 .89
Response Time System Quiality 15 .61
Ease of Use System Quality 16 Y5
System Reliability System Quality 9 1
Efficiency System Quality 9 .78
Accessibility System Quality 11 .82
Flexibility System Quality 10 9
Empathy Service Quality 10 9
Responsiveness Service Quality 12 .92
Tangibles Service Quality 4 5
Reliability Service Quality 10 9
Assurance Service Quality 10 .8
Results

Based on this literature consensual analysis, firgegkour initial pool of items for the

instrument to 34 measures. Among them, we havéo@nhation Quality measures, 8 System
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Quality measures, and 17 Service Quality measahesf which were derived from
SERVQUAL. These measures formed a refined instraricenmeasuring Information Quality,

System Quality, and Service Quality.

Our next step was to validate this draft instrum@tthough we analyzed the literature in
refining our initial list of IS quality measuresjs alone was not sufficient for content validation
in our view. With rapid progress in IT developmant application, the IS contexts using these
measures in the past might not reflect presenbiffexts. Although some existing measures
might still be reusable, their content validity ded to be reassessed under present IS contexts.
Since the literature was silent as to providingaipd evidence for content validity, we applied
other approaches that seemed to be relevant. Aogoi@ Straub (2004), “pretesting the
instrument with ... experts is highly advisable” 887). With this approach, content validity is
considered to be established “when an instrumanutiged by one or more persons as
containing a reasonable and representative sarhfiEnts from the construct’s theoretical
domain (and when those judges do not see ... extugnigams ... from domains outside those of

the theoretical construct)” (Schriesheim, Poweral.e1993, p. 388).

3.2.3 Method

An expert panel approach has often been used ritolraw well the items fit the construct
definitions” provided (Moore and Benbasat 1991190). There are a range of methods
including both qualitative and quantitative appiuegthat can be applied. A qualitative
approach that relies on a few experts’ opinionsk&es criticized for its inherent small sample
bias (Schriesheim, Powers et al. 1993). Quantéapproaches involve a range of techniques
such as summary indices of panels’ judgments, Q-star. (e.g., Stephenson 1953; Tucker 1966;
Lawsche 1975; Morris and Fitz-Gibbon 1978). Somthete techniques such as Lawsche
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(1975) ’s content validity ratio lack “the abilitg empirically determine the content
dimensionality of a measure’s items” (Schrieshddmwers et al. 1993, p. 395). Other techniques
such as Q-sort ignore the effect of individual &iéinces among judges and can make the
generalizability of results problematic (Gorsuct839Cattell, Blaine et al. 1984). To get around
these problems, Schriesheim et al. (1993) combimedr analysis of extended data matrices
and the Q-methodology. In this study, we followstapproach to access the content validity of

our instrument.

Besides finding an appropriate analysis methodalse needed to find at least one appropriate
level which was also a contemporary IS contexthis study, our validation context centers on
specific IS application rather than a system inegah This way minimizes possible
inconsistencies among judges who might be reflgatim different application contexts when
they make judgment about which items representsappte measures of Information Quality,
System Quality, and Service Quality. Our choseriegipon in this study is a Web-based
learning management system (LMS). It is used largel southeastern U.S. university to manage
online courses or complement classroom-based curke application was supported by IT
department at the university. The support serwoe® mostly online based via tools such as e-
mail, live chat, FAQs, knowledge base, etc. Thdiegion itself provides a lot of service
functions such as search, discussion board, caletoeument management, notes taking,

progress management, etc.

This application enacts a typical IT-driven serveomtext where most services activities are
conducted either by or through information techgae (McKinney, Yoon et al. 2002). Not
only can this context can be used for instrumehtiaaon but also for theoretical testing, as

discussed in later sections.
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Following Schriesheim et al. (1993), we first depad a rating form and administered it to a
panel of expert judges. The judges we selected datral students and faculty in IS since

they had the “intellectual ability” to “read andderstand” our rating tasks, items, and theoretical
definitions of IS quality constructs (SchrieshefPowers et al. 1993, p. 407). In addition, all of
these judges were frequent users of the LMS. Tivegréorm contained a section of instructions
(as shown in Appendix B), with information regarglimow respondents should complete the
ratings. Definitions of service, Information QugliSystem Quality, and Service Quality were
listed on each page of the rating form to helpifgldhe concepts relationships to the rating

contents. Examples were also provided to illustiiagerating mechanism.

Respondents were asked to “assign each item asoaach dimension being considered”
(Schriesheim, Powers et al. 1993, p. 408). Oungadimensions include Information Quality,
System Quality, Service Quality, and other qualityension. Definitions for “Information
Quality,” “System Quality,” and “Service Qualitysaliscussed earlier in this dissertation were
provided. A five point response scale was appligd B=Completely, 4=Much, 3=Halfway,
2=Some, and 1=Not at all. In our pilot test, wedadministered the questionnaire to 35 experts

and received 27 usable responses.

3.2.4 Analysis

Schriesheim et al. (1993)’s approach to data arsatyssists of two parts: a Q-factor analysis
and a factor analysis of an extended matrix. Fatigwthis approach, we first consolidate the
expert ratings of each item into a data matrix witvs representing content dimensions and
columns representing items (as shown in the Talde 8/e then conducted the Q-factor
analysis of the combined expert ratings to deteemathether our definitions of Information

Quality, System Quiality, and Service Quality weistidct enough to allow clear discrimination
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by judges. This also helps demonstrate whethesifieations of Information Quality, System
Quality, and Service Quality from the previoustrkteire review were sufficient to represent all
theoretical dimensionalities of the constructs.

Table 3-3 Example of Content Rating Means

Item 1 Item 2 Item 3 Item 4
Information Quality 1.063 4.059 1.133 1.467
System Quality 1.688 2.063 1.667 4.500
Service Quality 4.294 2.625 4.500 3.200
Other Quality 1.400 1.667 1.357 1.286

In particular, a Q-correlation matrix (item by itemeeded to be calculated and then subjected to
a principal component analysis to extract fourdex{Schriesheim, Powers et al. 1993, p. 400).
Following this, a Varimax rotation was applied thigeve al00% explained variance. Finally,
items were organized according to their loadingQeflactors. Table 3-4 shows the Q-factor
analysis results. It only lists positive and megfuhloadings. In this case, loadings of .40 or
greater were considered meaningful (Ford, MacCattial. 1986). The result shows that items
have meaningful loadings on three factors.

Table 3-4 Results of Q-Factor Loadings

Expected constructs and Factor 1 Factor 2 Factor 3
their items
Information Quality
Currency .998
Format .955
Trustfulness .967
Completeness .992
Consistency 993
Accuracy .975
Understandability 960
Usefulness 977
Relevancy .945
System Quality
Reliability .952
Accessibility .970
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Flexibility 761 .604
Entertainment 436
Sophistication .702 T71
Response time .958

Integration 872

Ease of use 965

Service Quality (SERVQUAL)
Convenient operation hours 979
Perform service right .984
Has user interest in hear .997
Keep user updated .988
Willingness to help .999
Capability to do what is 995
promised by certain time '
Knowledge to do job well 991
Up-to-date facilities .885
Visually appealing
facilities
Dressing and appearance
Sincere interest toward
: .981
problem solving
Capablllty to maintain a 595 785
full functional system
Responsiveness to user| 994
requests
Ca|_oab|I|ty to keep user 618 778
information safe
Consistent courteousness 981
Capability to give user 994
individual attention '
Capability to understand
.999
user needs

It is obvious that the first factor is Informati@uality. There are nine items that loaded on this
factor. All these items were previously identifigsl measures of the Information Quality in the
IS literature. None of these items had any meanligadings on other factors. Therefore, we

conclude factor 1 represents Information Quality.
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For the second factor, there are eleven itemahdnat meaningful loadings on this factor.
Among them, eight are identified as measures ofeByQuality in the previous literature review.
Their loadings range from .436 to .970. Two iterRkeXibility” and “Sophistication” cross-load
onto factor 3. In particular, the item “Sophistioat seems to be more related to factor 3 than
factor 2. Three SERVQUAL items also have signifidaadings on this factor. Since the
majority of items loading on this factor are Syst@®uomlity measures as identified in the

literature, we can readily conclude that factoe@resents System Quality.

On factor 3, sixteen items have meaningful loadidgsong these items, fourteen are
SERVQUAL measures. Two are System Quality meaqaediscussed above). The loadings on
factor 3 clearly show that factor 3 represents iBerQuality in that fourteen out of seventeen

SERVQUAL items loaded on this factor and have nammggful loadings on other factors.

Two SERVQUAL items: “visually appealing facilitiesihd “dress and appearance” failed to
load on any factor. Both of them, however, hadriighest mean judge ratings in the category of
“Other Quality.” Notably, these ratings (both a625) fall around the middle of importance
spectrum from completely unimportant to very impatt This suggests that the judges were not
sure about their importance in representing anyityudmension in this learning context. This
result is consistent with findings in other studiegt have applied confirmatory factor analysis to
validate the dimensional structure of SERVQUAL. Tisathe original “tangible” dimension of
SERVQUAL often does not hold as a dimension inigidf IS services (e.g., Kettinger and

Lee 1994; Pitt and Watson 1995).

Overall, this Q-factor analysis demonstrates thastitems in the initial pool have retained the

content validity and still represent their corrasgiong constructs. However, according to
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Schriesheim et al. (1993), Q-factor analysis alea® limitations in sufficiently demonstrating
content validity. This is because Q- factor analysiconducted on the collapsed values of

individual judge ratings, that is, mean ratingseveéhindividual effects are necessarily ignored.

To investigate whether the individual differencagim have an impact on the final result, he
suggested complementing the Q-factor analysis avfdctor analysis of the extended data matrix.
This extended data matrix is constructed with #iggs of a panel of size N for each of M items
on a continuous scale “for each K content dimersggparately” (Schriesheim, Powers et al.
1993, p. 397). Following this suggestion, we depetbour own extended data matrix (an
example is shown in Table 3-5).

Table 3-5 Example of Extended Data Matrix

Quality Dimension lteml ltem?2 ltem3
Judge 1 Information Quality 1.00 4.00 1.00
Judge 1 System Quality 3.00 1.00 2.00
Judge 1 Service Quality 4.00 4.00 4.00
Judge 1 Other Quality 1.00 1.00 1.00
Judge 2 Information Quality 1.00 3.00 1.00
Judge 2 System Quiality 2.00 3.00 2.00
Judge 2 Service Quality 5.00 2.00 4.00
Judge 2 Other Quality 1.00 1.00 1.00
Judge 3 Information Quality 1.00 4.00 1.00
Judge 3 System Quality 1.00 2.00 3.00
Judge 3 Service Quality 5.00 5.00 5.00
Judge 3 Other Quality 1.00 2.00 1.00

In this matrix, each judge had 4 rows of item mggimgainst dimensions such as Information
Quiality, System Quality, Service Quality, and otheality. The item correlations are calculated
across judges and dimensions. Then, we apply paheiis factor analysis to extract 3 factors

with a Varimax rotation. Attempting to extract 4rapre factors doesn’t yield a different factor
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structure. We applied the same criteria used irQtHactor analysis to determine meaningful

item loadings. Meaningful item loadings are listedhe Table 3-6.

Table 3-6 Item Loadings of Extended Matrix Factor Aalysis

Factor 1

Factor 2

Factor 3

Information Quality

Currency

.831

Format

.792

Trustfulness

765

Completeness

.873

Consistency

.834

Accuracy

919

Understandability

920

Usefulness

916

Relevancy

921

System Quality

Reliability

.789

Accessibility

.763

Flexibility

.653

Entertainment

AT75

Sophistication

.583

Response time

.884

Integration

.645

Ease of use

.820

Service Quality

Convenient operation hou

S

Perform service right

Has user interest in hear

Keep user updated

Willingness to help

Capability to do what is
promised by certain time

Knowledge to do job well

Up-to-date facilities

Visually appealing
facilities

Dressing and appearanc

D

Sincere interest toward
problem solving

Capability to maintain a
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full functional system

Responsiveness to user|

958
requests

Capability to keep user 528
information safe ]

Consistent courteousness .835

Capability to give user 967
individual attention '

Capability to understand

944
user needs

The item loadings from this analysis do not diffeuch from the item loadings in the original Q-
factor analysis. For the first factor, the extendeatrix factor analysis shares the similar pattern
as Q-factor analysis. It obviously represents imiation Quality as all nine items loaded well
with a loading range from .765 to .921. For theosecfactor, there are ten items that have a
meaningful loading with a range from .475 to .884 eight items used to measure System
Quality in the literature have a meaning loadingtos factor. One of them “flexibility” had a
cross loading on the third factor. Yet, this crimesling (0.407) is still less than its loading @§5
on the second factor. In addition, two SERVQUALmt&“Up-to-date facilities” and “Capability
to maintain a full functional system” also have megful loadings on this factor. Among them,
the “Up-to-date facilities” SERVQUAL item only loadn the second factor meaningfully. The
“Capability to maintain a full functional systemE&VQUAL item has a higher loading (.686)
on the third factor than its loading (.502) on seeond factor. Since the majority of items loaded
on the second factor are measures of System Qualitye literature, it can be concluded that
this second factor represents System Quality. Tagianal loadings from two SERVQUAL
items on this factor also confirm our belief that tontent meanings of quality measures used to
represent in the traditional contexts could chand&-enabled service context due to the

intertwinement of IT-delivered and human-delivesedvices.
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Comparing this matrix to the results of Q-factoalgsis shows that items of System Quality
selected from the literature are more consistettieir loadings on this factor. For the third
factor, we have fourteen SERVQUAL items that loadtus factor. One of them “Capability to
maintain a full functional system” has a cross lngan the second factor. But its cross loading
(.502) is less than its loading (.686) on the tif@rctor. In addition, “Flexibility,” an item used t
measure System Quality in the literature, alsoghaeeaningful loading on the third factor. Since
majority of the items loaded on this factor are SERJAL items, we can conclude that this
factor represents the Service Quality. The loadliogn a System Quality item “Flexibility” on

this factor can be considered as a consequenbe abhtext change from tradition IS contexts to

IT driven service context.

Overall, our analysis has largely demonstrated, (L@% on selected Information Quality
measures, around 75% on selected System Qualityure=a and around 81% on selected
Service Quality measures) our experts have agréedhe literature on those items used for

measuring Information Quality, System Quality, &etvice Quality.

3.2.5 Content Validation Outcome

Overall, our result suggests that the traditiotedsification of IS quality dimensions into
System Quality, Information Quality, and Servicealiy (e.g., DeLone and McLean 1992; Pitt
and Watson 1995; DeLone and McLean 2003) are “mgaul” in the online service context
and our definitions of these constructs are cleaugh to allow judges to discriminate among
those dimensions (Schriesheim, Powers et al. 1898)5). The result also shows that our initial
instrument developed from literature review neestaae refinement in order to be content valid
since it still contained misclassified item suclildp-to-date facilities” and confounding items

that captured both System Quality and Service @Qu@ig., “flexibility,” “sophistication,”
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“capability” to maintain a full functional systemgitc.). To do so, we need to “reassign the
misassigned items to their proper dimensions” amdit' the items” which measure multiple IS
guality dimensions (Schriesheim, Powers et al. 199304). Finally, through our validation

process, we generate a list of 29 content validiééeas for our draft instrument.

3.3 Construct Validation

Still, valid content in an instrument does not gudee construct validity, “which lies at the very
heart of the scientific process, is most direathated to the question of what the instrument is in
fact measuring — what construct, trait, or concept(Churchill 1979, p. 70). An instrument
without appropriate construct validation can leatltiased and inconsistent ... estimates of

causal parameters” in the testing of theory (Bapazd Phillips 1982, p. 460).

Construct validity concerns how well an item belsawveoperationalizing a given construct
according to its relationship with this construttdchim and Donnelly 2006). In general, there
are two kinds of measurement models that spec#\c#usal relation between items -

“observable variables or indicators” and their ¢omds - latent and unobservable variables
(Anderson and Gerbing 1982, p. 453). One is theatfe measurement model, which is
commonly assumed in the traditional factor analgsid classical test theory (e.g., Fornell and
Bookstein 1982; Greenberg 2003). It specifies astrant causes the common variance shared by
its observable indicators (Fornell and BooksteiB2)9The other is the formative model. It
specifies “the creation or change” in a constraaaused or formed by its observable indicators
(Chin 1998, p. ix). Since “the choice between fative and reflective models” can

“substantially affects” construct validation ane flollowing model “estimation procedures”
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(Fornell and Bookstein 1982, p. 441) we need §edéct the appropriate measurement models

for our key theoretical constructs of Informationality, System Quality, and Service Quality.

As we have discussed in previous sections, inté®aliure different measurement models have

been applied for constructs of Information Quadihd System Quality (as shown in Table 3-7

and Table 3-8).

Table 3-7 Examples of Information Quality Measuremat Models Used in IS Studies

Authors

Measures

Dimensions of
Information Quality

Latent Model

Gallagher (1974)

Completeness,
readability, currency,
valid, ...

Quantity, format,
reliability, timeline

Multi-dimensional

Zmud (1978)

Relevant, accurate,
precise, ...

Information, relevancy,
format

Multi-dimensional

Currency, reliability,

lves et al (1983) N/A Unidimensional
relevancy, ...
Accurate,
Swanson (1987) comprehen.swe, N/A Unidimensional
precise, reliable,
timely, ...
Baroudi and Reliability, relevancy, - .
Orlikowski (1988) | accuracy, precision, . .N/A Unidimensional
Kettinger and Lee | Reliability, relevancy, Unidimensional
o N/A
(1994) accuracy, precision, ./.
Reliability, relevancy, Unidimensional
Teng et al (1995) | accuracy, N/A
completeness, ...
Precise, exact, Unidimensional
Rai et al (2002) sufficient, helpful, N/A

number of errors, ...

McKinney et al

Applicable, current,

Relevance, timeliness,

(2002) believable, reliability, usefulness | MUlt-dimensional
instrumental, ...
Wixom and Todd | comprehensive, Completeness, accuragyy, i diancional

(2005)

correct, well laid out,

format, currency
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most recent, ...

Comprehensive, few
Nelson et al. (2005) errors, clearly
presented, current, ...

Completeness, accurac

YMulti-dimensional
format, currency

Table 3-8 Examples of System Quality Measurement Miels Used in IS Studies

Authors Measures Dimensions .Of Latent Model
System Quality
Wixom and Watson | Flexibility, integration, N/A Unidimensional
(2001) versatility, ...
Rai et al (2002) Ease of Use, ... N/A Unidimensional
Chen and Hitt (2002) Summary measurement oIN/A Unidimensional
system quality, ...
McKinney et al Responsive, easy to use, Access, usability,| Multi-dimensional
(2002) easy to locate, search navigation,
engine, ... interactivity
Wixom and Todd Operation reliability, easy Reliability, Multi-dimensional
(2005) to access, flexibly adjust | flexibility,
to new demands, effectiveintegration,
data combination, ... accessibility,
timeliness
Nelson et al. (2005) | Operation reliability, Reliability, Multi-dimensional
flexibility to adjust, flexibility,
effectively combine data,| integration,
easy to access, not too | accessibility,
long to respond, ... response time

From an exchange perspective, we see quality atuable capability/resource possessed by a
business through their products or services tacttheir customers into the continuous business
exchanges with them. The quality of a product serice is only valuable when the customers
perceive it to be during the business exchangesh Berceptions are "largely attribute-based,"”
"thought to be primarily cognitive,” and based omahy different product cues ... to infer

quality ...” (Oliver 1997, p. 178 - 179). In the I&ekature, quality constructs such as

Information Quality and System Quality are typigadvaluated based on customer/user
assessments of individual attributes of a produet ervice such as information and system.

Although attributes such as flexibility, relevanagcuracy, etc. look distinct from each other, IS
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studies often treat them as equivalently excharlgeaimcepts by modeling them as reflective
indicators of constructs such as Information Qualiid System Quality. The conceptual
implication of a reflective measurement model ireplihat an increase in a latent variable leads
to simultaneous increases among its reflectivecatdrs (Bollen and Lennox 1991). However,
for the concept of quality, this should be the apfeo That is an increase of customer/user
perceptions of individual indictors such as flekilpj relevancy, accuracy, etc. should lead to an
increase in overall customer/user quality percephiecause such perceptions are typically
derived “from the cumulative experience” of thesstidct attributes (Oliver 1997, p. 176). That
is to say, quality constructs as typically measwigalld be formative. Jarvis et al. (2003) have
proposed four rules for determining whether a aqoigsshould be reflectively or formatively
related with its measures. The first rule is base@n examination of “the theoretical direction
of causality between each construct and its mess(Petter, Straub et al. 2007, p. 622). That is
if a change in a measure causes a change in issraonin the same direction, then this measure
would be a formative measure of its construct. l@ndontrary, if a measure is a manifestation of
its construct then it should be considered aslaatefe measure of its construct. Applying this
rule to examine the causality between common quiadéasures such as flexibility, relevancy,
accuracy, etc. and their quality constructs sudmfasmation Quality and System Quality, we
can easily find that a change in any of these tyualeasures would lead to a change in the
overall quality construct. However, a change (emgrease) of the overall quality construct does
not necessarily reflect a change (e.g., increasagovidual quality characteristics. For example,
an improvement of overall Information Quality midgig caused by an improvement of format
even though other Information Quality aspects aghccuracy, relevancy, etc. still remain the

same.
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The second rule proposed by Jarvis et al. (20083$&d on an examination of interchangeability
of related measures. That is if all measures aimsttuct are “interchangeable and have a
common theme” they are considered as reflectivesarea of a construct (Petter, Straub et al.
2007, p. 622). Otherwise, they should be treatddrasative measures. Applying this rule to
examine the interchangeability of Information Qtyatir System Quality measures such as
flexibility, relevancy, accuracy, etc., one woulavie to conclude that these are not

interchangeable. A system can be flexible withmeihg accurate, etc.

The third rule of Jarvis et al. (2003) is baseca@tatistical examination of the strength that one
measure covary with other related measures in miegsal construct. For reflective measures,
they should be strongly correlated. For formativeasures, strong correlation suggests
multicollinearity, which can “destabilize the congit” (Petter, Straub et al. 2007, p. 634). Since
the application of this rule requires empiricalajat is really not relevant at at this point.
Theoretical considerations should dominate theudision now. However, it is discussed in the

later part of the study when the empirical datgathered and analyzed.

The last rule proposed by Jarvis et al. (2003) ishieck if the measures of the construct share the
“same antecedents and consequences” (Petter, S&rall2007, p. 634). For formative

measures, their antecedents and consequences earylbfferent. For example, the indicators

of System Quality such as reliability, accessipijlitexibility, etc. might not share the same
antecedents and consequences. What cause the ¢haelighbility might not be the same causes
of the change in flexibility. On the other hand,iaprovement of system flexibility might

improve the operating efficiency (Gebauer and Seh@006). An improvement of system

reliability might lead to different consequencestsas improving the system safety (Rausand
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and Hyland 2004). For reflective measures, bectheseare the manifestation of the construct
they usually share the same antecedents and camsmxgl Although quality measures such as
reliability, format, accuracy, etc. might be usedrteasure common variables such as
satisfaction, it is not unreasonable to see that tlave been used to measure different constructs
such as capability, value, attitude, etc. as weudised previously (e.g., Gallagher 1974; Schewe

1976; Hamilton and Chervany 1981).

Some IS studies have applied multi-dimensional Hsotkeoperationalize the constructs of
Information Quality and System Quality (as showable 3-7 and Table 3-8). With multi-
dimensional models, the constructs of Informatiaral@y and System Quality are modeled as
second-order constructs that are measured byfitstiorder dimensions, which themselves are
also latent variables measured by their corresmgnolbservable indicators. Depending on the
relations between the overall construct and itsdiotensions, a multi-dimensional model can be
modeled either formatively or reflectively with fisst-order dimensions. Law et al. (1998, p.

743) has classified three different multidimensianadels: “latent model,” “profile model,” and
“aggregate model.” Among them, the latent modetesgnts a multi-dimensional model with its
second-order construct measured by its first-orelféective dimensions. Both the profile model
and the aggregate model specify a formative apprtmmeasure a second-order construct with
its first-order dimensions being either linear onlinear. To measure Information Quality and
System Quality, some IS studies have chosen a latedel (e.g., McKinney, Yoon et al. 2002).

We argue that this approach suffers the same weaka®f the first-order only reflective model,

which ignores the distinctiveness among typicabimfation Quality or System Quality attributes.
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Other IS studies (e.g., Nelson, Todd et al. 2000 and Todd 2005) have applied an
aggregate model with “reflective first-order” anfdrmative second-order” in an attempt to
capture distinct attributes of Information Quaktyd System Quality (Jarvis, Mackenzie et al.
2003, p. 741). Although this approach does folloferanative approach and could have
“substantial advantage of incorporating measureragnt” compared with a single level
formative measurement model, conceptual justificaor using multiple first-order dimensions

could be questionable (Diamantopoulos, Rieflel.é2@08, p. 1211).

For constructs like Information Quality, “therélitsle consensus on what constitutes a complete
and yet parsimonious set of Information Quality eiteions” (Nelson, Todd et al. 2005, p. 203).
For System Quality, “there is even less formalttremnt” in the existing IS literature (Nelson,
Todd et al. 2005, p. 205). Without appropriate trebretical justification, the introduction of
first-order dimensions could “adversely affect miqorsimony” and also suggest that these
first-order dimensions “can more or less autom#yidee specified” for any empirically derived

set of manifest variables (Diamantopoulos, Rieftesl. 2008, p. 1211).

Since the focus of our study here is not on théwgithe sub-dimensions of Information Quality
and System Quality, a multi-dimensional measuremesdel would be a hard to justify choice.
Therefore, we treat quality attributes like accyraeliability, completeness, relevancy, etc. as
observable formative indicators rather than asitdiest-order dimensions of Information
Quality and System Quality. From a practice perspecthis is also desirable because treating
those attributes as latent dimensions would ma#tgficult not only for data collection when
more measures are required but also for latertsiralanodel testing when more parameters

need to be estimated (Diamantopoulos and Winklr20ér).
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As we have discussed in the previous sectionsj&e@Quality in IS literature is typically
measured with SERVQUAL, a multi-dimensional consttréome studies using SERVQUAL
(e.g., Kettinger and Lee 1994; Jiang, Klein e@D2) have chosen a latent multi-dimensional
model and a few have applied an aggregate multedgional model (e.g., Carr 2007). Choosing
such a model to measure Service Quality implieBrgsorder dimensions are interchangeable
and the removal of any first order dimension waubtl change “the essential nature of the
underlying construct.” However, customer perceisetvice quality conceptually is considered
to be a kind of “attitude” that is based on a cost0s evaluations along a list of attributes or
“characteristics the service and its provider stiqudssess” (Parasuraman, Zeithaml et al. 1988,
p. 15-16). In the literature, there is also a sthamederstanding that the Service Quality construct
consists of multiple “distinct dimensions” (Bitn€990; Zeithaml, Parasuraman et al. 1990, p. 26;
Bitner and Hubbert 1994; Cronin and Taylor 1994aBaraman, Zeithaml et al. 1994).
Obviously, a latent multi-dimensional model woulghére such shared understanding that
Service Quality sub-dimensions are distinct fromheather. Therefore, in this study, we choose
a formative model to measure Service Quality, wimeplies that missing any indicator “is
omitting a part of the construct” (Bollen and Lerri®91, p. 308) . Likewise in this study, we
choose an aggregate multi-dimensional model toatiperalize the construct of Service Quality,

given that our measures are mainly derived from\BEBAL.

Since our key constructs of Information Qualityst&yn Quality, and Service Quality are all
measured via a formative approach, “conventionatgaures used to assess the validity and
reliability of ... reflective indicators (e.g., factanalysis and assessment of internal consistency)
are not appropriate for ... formative indicators” #@iantopoulos and Winklhofer 2001, p. 271).

For reflective measures, discriminant validity aehvergent validity are typically assessed in
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the construct validation (e.g., Campbell and Fis889; Churchill 1979; Straub 1989).
Discriminant validity represents “the degree to ethineasures” reflecting “distinct constructs
differ” (Bagozzi and Phillips 1982, p. 469). Thisaiminant validity of a reflective measure can
be established if this measure is not significaotlgrelated with measures of different constructs
(Trochim and Donnelly 2006). The convergent vayidif a reflective measure can be
demonstrated by “the extent to which it correldtigghly with other methods designed to

measure the same construct” (Churchill 1979, p. 70)

For formative measures, the discriminant validitgd @onvergent validity in item correlation
sense are barely meaningful since “a change indindtor ... does not necessarily imply a
similar directional change for the other indicatar$ (Chin 1998, p. ix). Therefore, in those
cases the magnitude of the item correlations doeteit much about “the validity of an item as a
measure of a construct” (Bollen and Lennox 199B07). In fact, the high correlations among
formative measures of the same construct couldecgemulticollinearity problem, which makes

it “difficult to separate the distinct impact” afdividual formative measures on a given construct

(Bollen and Lennox 1991, p. 307).

In addition to convergent validity and discriminasadidity, other validities such as
unidimensionality and nomological validity havealseen assessed in a number of studies for
establishing the construct validity (e.g., Seg&871 Gefen 2003; Straub, Boudreau et al. 2004).
A reflective measure demonstrates sufficient uneisionality if its error variance is not shared
or significantly correlated with error variancesobiher measures (e.g., Gerbing and Anderson
1988; Gefen 2003). Again, for formative measurés ¢brrelation-based unidimensionality

assessment approach does not apply.
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Nomological validity has gained more ground in 1{&dges during recent years. It concerns the
validity of a measure in fitting a given constrtizat it intends to measure into its own
nomological network, which consists of “the intefong system of laws that constitute a theory”
(Cronbach and Meehl 1955, p.290). Specifically,ibmological validity of a reflective or
formative measure can be established if it linlesdbnstruct it intends to measure “to other

constructs with which it would be expected to Ioéédid (i.e., antecedents and/or consequences)

(Diamantopoulos and Winklhofer 2001, p. 273).

In the IS literature, there are numerous studiastiave found empirical evidence showing the
influence of Information Quality, System QualitjydaService Quality on User Satisfaction (e.g.,
Baroudi and Orlikowski 1988; Doll and Torkzadeh &9Rettinger and Lee 1994; Rai, Lang et
al. 2002). Therefore, the nomological network afs IS quality constructs (e.g., Information
Quality and System Quality) can be depicted viantoglel shown in Figure 3-1. A test of this
model would help us assess the nomological valafityur instrument. That is, if our instrument
is nomological valid, this model should be empilicaupported by a test with our IS quality

instrument.

Overall, unlike the development of methods for dating the reflective measures, the
development of methodologies to validate formatmaasures has been rather limited (e.qg.,
Petter, Straub et al. 2007; Cenfetelli and Bagsell009; Diamantopoulos and Siguaw 2009).
Some studies have discussed a need of checkingatodicollinearity, reliability, or external
validity as part of measurement validity assessregt, Diamantopoulos and Winklhofer 2001;
Jarvis, Mackenzie et al. 2003; Petter, Straub.&tG7). Others have developed alternative

ways of testing the convergent validity and disaniamt validity of formative measures based on
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“a variation of Campbell and Fiske’s multitrait-imlethod (MTMM) analysis” (Loch, Straub et

al. 2003, p. 48-49). In this study, some of thesthwds are deployed for construct validation.

Information
Quality

User
Satisfaction

System
Quality

Figure 3-1 Nomological Network Model

3.4 Method
Today, with structural equation modeling technig(fM) such as covariance-based

applications such as LISREL and components-bases such as PLS, the measurement models
can be tested along with structural models. Theegefaur construct validation is conducted
through the test of the model in Figure 2-7. Ta teis model, we choose a questionnaire-based
field study approach to collect data. Since the @hadFigure 3-1 is a simplified version of the
overall model shown in Figure 2-d@single data collection for the test of the ovenadidel

would also serve the data needs for the test dithplified model in Figure 3-1.

Our questionnaire development involved gatheringsuees of Information Quality, System
Quiality, and Service Quality by means of a questaine validated for content by a variety of
techniques. In addition to those measures, for iddatification purposes, we also adopted
three global measures for each of Information Qualiystem Quality, and Service Quality as

reflective indicators from existing studies (eNelson, Todd et al. 2005; Wixom and Todd
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2005). For those aforementioned quality construtisasurement, the seven level Likert

response scale ranging from “Strongly disagreé€Stoongly agree” was used.

The measurement of constructs such as Intentitfséoand System Use have been discussed in
a number of IS studies (e.g., Davis, Bagozzi et292; Jackson, Chow et al. 1997; DeLone and
McLean 2003; Bhattacherjee and Premkumar 2004;iBBitlh et al. 2007). The measurement
of System Use often tends to be superficial ankl $gstematic theoretical mapping (DeLone and
McLean 2003). Burton-Jones and Straub (2006) haggested a systematic approach to help
researchers develop rich measures based on itslogiced network and the theoretical and
practical contexts of System Use to capture itsplerity. A rich measure involves interactions

of three relevant elements (i.e., system, useriasig.

The practical context in which the System Useuslisd is based on a Web-based Learning
Management Systems (LMS) maintained by the unitselSidepartment which provides a
variety of online services such as mailing, groigeuassing, virtual meeting, class scheduling,
study material managing, etc. These services &eecofthrough a number of system functional
features such as email, discussion board, chatvardboard, calendar tool, file manager, etc.
These features are optional for customers to umeeXample, customers may use the online

discussion board for group discussions or they amapse in-class group discussions.

From our theoretical perspective, we expect bétfermation Quality and System Quality of
these online services would lead customers to wde fsinctional features more extensively. For
example, information that is relevant, easy to usid@d, and useful could help customers better
appreciate the service values offered by IS departithrough these functional features and they

might be induced to try them. To capture the rish af these functional features for online
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services that customers experience, we used medsone the deep structure perspective of
Burton-Jones and Straub (2006). To measure Inteti®se and to be consistent with our
system use measures, we used a four-item scaist @& System Use and Intention to Use
measures is shown in the Table 3-9. With thogestee attempt to provide a comprehensive
measurement of system usage, which is “a compl@xtganvolving a user, IS, and task over
time” (Burton-Jones and Straub 2006, p. 232). Sigatly, our measures are related with online
system features such as email, discussion boalidearalendar, etc., which provide direct
support for students to perform various learnirgsasuch as learning from instructors about
problem solving skills, scheduling appointmentscdssing interesting topics, collaborating on
team projects, etc. We select those deep struotaesures because they represent the majority
of users’ uses of system features that “relatbeéccbre aspects” their task (Burton-Jones and

Straub 2006).

Table 3-9 Measures of Intention to Use and Systensd

Constructs List of Measures
1. I would like to use the Web-based learning applicato manage
my course material
. 1 would like to use the Web-based learning appliceif | can
3. ' would like to recommend the Web-based learningiagtion
functions to others
4. 1 would like to recommend others to use the Welebdsarning
application functions such as email, discussiorrdhoetc. for class
learning
1.When | use the Web-based learning applicationetdsatures that
helped me communicate with my instructors regardiags learning
issues (e.g., online email, online discussion haardnnouncement
board, etc.)
2. When | use the Web-based learning applicationetidsatures that
System Use helped me communicate with my classmates regaciass
learning issues (e.g., online email, online dissboard,
announcement board, chat and whiteboard, etc.)
3. When | use the Web-based learning applicationetidsatures that
helped me plan and schedule class events (e.qneardlendar
management, online syllabus)

N

Intention to Use
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4. When | use the Web-based learning applicationetidsatures that
helped me manage my learning materials (e.g.nfd@agement)

5. To communicate with my classmates, | used thosetitumal
features of Web-based learning application (ergaik online
discussion board, etc.) most of time

6. To manage my learning progress, | often used thossional
features of Web-based learning application (emine calendar
management, online syllabus, online grade listitg,)

The measurement of User Satisfaction has beenua foanany studies (e.g., Bailey and Pearson
1983; Ives, Olson et al. 1983; Baroudi and Orlikkmi®88). In fact, in many of those early
studies Information Quality and System Quality noees are used as User Satisfaction measures.
However, in the later IS Success Models (e.g., Deland McLean 1992; Seddon 1997), User
Satisfaction is treated as an overall user judgroertvaluation that could be influenced by a
number of distinct key factors such as Informati@unality, System Quality, Service Quality, and
Intention to Use. To capture User Satisfactionvatrall level, some studies have used single-
item measure (e.g., Baroudi and Orlikowski 1988; Rang et al. 2002). Others have used
multi-item measures (e.g., McKinney, Yoon et al020 Although the single-item measure is
easy to use, we follow a multi-item measurement@gugh to be able to test reliability. In
particular, we apply semantic differential scalesneasure overall User Satisfaction. With
semantic differential scales, the measures of dvdsar Satisfaction consist of three bipolar
adjective pairs such as “Very dissatisfied: and\&atisfied,” “Very displeased: and Very
pleased,” and “Terrible: and Delighted.” In thisseaeach pair represents two extreme ends of an

11 interval scale.

After three pilot tests with a total of 79 userdlod Web-based learning application and getting
their feedback on wording, content, format, etd several rounds of thorough reviews by two
expert participants in this study, we finalized questionnaire with 62 items, which represented

all constructs (as shown in Figure 2-7). Appendish@ws the complete questionnaire. Our final
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guestionnaire was administered to 294 users ofdhee Web-based learning application used in
the previous content validation and pilot testsadfly 277 (completion rate = 94.2%) completed

the questionnaire. All users were students whodpgudied the Web-based learning application in
their courses and used the system for managingifgamaterials, communicating with

classmates or instructors, group discussing, sdimgdelass events, etc.

The construct validation of Information Quality,s3¢m Quality, and Service Quality measures

was conducted through a test of their nomologieavork, as shown in Figure 3-1.

3.4.1 Analysis

Data analysis includes an examination of desceptiatistics, the proposed measurement model,
and the structural model. This can be conductexlitiir the test of the nomology of the aforesaid
constructs. Specifically, we assessed the nomabgiodels involving System Quality,

Information Quality (as shown in Figure 3-1), arehBce Quality.

3.4.1.1 Reliability

Before we assess construct validity, we need asisessliability of our instrument for
consistent measurement. Various techniques suichesigater reliability, test-retest reliability,
internal consistency, etc. assess reliability (inoc1999; Straub, Boudreau et al. 2004). The
standard coefficient of internal consistency, Ceonbach’sa has been commonly used in many
IS studies (Boudreau and Robey 2005). Since Infoom&uality and System Quality measures
are formative, the internal consistency among tinesasures is not testable (Chin 1998; Chin
1998; Gefen, Straub et al. 2000). Instead, religkakssessment in an approach of test-retest is

recommended (Petter, Straub et al. 2007; DiamantoppRiefler et al. 2008).
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In this study, using 37 respondents we conductedtaretest evaluation of the reliability of
formative measures at two points in time. Demogicgbf the respondents are displayed in
Table 3-10. Most of them were experienced usetsefWeb-based online learning application.
The time gap between these two points was two wiea&sd on Nunally’s (1978) suggestion
that memory would have less influence after twokse®espondents were selected from the
same pool of users as those selected for the fadlettest. Respondents had no prior knowledge
that the first test would be repeated two weeley |athe respondents’ names and unique emalil
addresses of two tests are checked for consistamtyo generate matching pairs. Total thirty
seven matching responses were found. Only threebsienof the initial group were not able to

attend the second test.

Table 3-10 Demographics of test-retest respondents

Gender Number Percentage
Male 16 43.2%
Female 21 56.7%

Years of using Web-based online learning applicatio
0~1 10 27%
2~3 22 59.5%

4 or more 5 13.5%

Experience in the system
Less experience 0 0%
Moderate experience 16 43.2%
Advanced experience 21 56.8%

Table 3-11 provides a summary of test and retaissts for each Information Quality items.
TheCronbach’s alphas in Table 3-11 are also calculaéesgd on the test and retest scores
(ranging from .598 ~ .815). Applying .70 as a widatgepted cutoff value of Cronbach’s alpha,
the only measure that has problematic reliabitgonsistency. Overall, eight out of nine

Information Quality measures demonstrate sufficrehability. Even consistency is close to
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Nunnally’s 1967 cutoff threshold value of .60 fopéoratory work, but we decided to be
conservative and not use the item.

Table 3-11 Test-retest statistics for Information @ality Measures

ltem Testl (T1) Test2 (T2) | Correlation| Cronbach’s
Mean| SD | Mean| SD T1& T2 Alpha
Currency 5.297 1.222 5.135 1.294 .589*% 740
Format 4.622] 1479 5.000 1.453 .685*% .813
Trustful 5.216| 1.250 5.297 1.199 .568** 724
Completeness 5.16p 1.214 5.243 1.157 .668%* .79¢
Accuracy 5432 1.068 5.270 1.146 .673* .804
Understandability 5.649 1.160 5.405 1.3p2 .693*F 158
Usefulness 5.243 1.188 5.216 1.336 718*F .833
Relevancy 5405 1.189 5.162 1.323 .681*7 .807

** Correlation is significant at the 0.01 leveH@iled)

Table 3-12 shows the test-retest results of SyQeality items. The statistics indicate that most
of these items are reliable measures given .70caso#f value for Cronbach’s alpha. The only
problematic item is “integration.” Dropping thigih, we keep the rest seven System Quality

items as reliable measures of System Quality.

Table 3-12 Test-retest statistics for System QuajitMeasures

ltem Testl (T1) Test2 (T2) [Correlation|Cronbach’s
Mean SD Mean| SD | T1&T2 Alpha
reliability 4568 | 1.923| .4838 1.724 H573** 729
accessibility 5378 1.187 5.189 1.5V8 702*F .806)
entertainment 4000 1764 4541 1.742 714%* .833
sophistication 4811 1330 4.784 1.6D1 .659*%* .786
response time 5.00( 1453 4.703 1.730 .6087* 749
ease of use 559% 1.257 5297 1.%61 .601t+* .740
up-to-date facility 4.243 | 1.422| 4.514 1.346 .629** T72

** Correlation is significant at the 0.01 leveHailed)

Table 3-13 shows the test-retest results of o@csadl Service Quality measures. The
correlations between each pair of the test andetest items are all significant. The Cronbach’s
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alphas show that both “Perform service right” ak@ép user updated” fail to meet reliability
requirement at 0.7 level. Dropping these three stara have total 11 items remained as reliable

measures of Service Quality.

Table 3-13 Test-retest statistics for Service Quayi Measures

Testl (T1) Test2 (T2) |Correlation|Cronbach’s

Item Mean| SD |Mean] SD | TL&T2 | Alpha
Convenient operation hours  4.568 1.0@8365| 1.084 .596** 147
Has user interest in heart 4595 1.147730| 1.045 .760** .863

Keep-userupdated 5.081 | 1.256| 4.919| 1.299| -396** 567
Willingness to help 4.838 1.118.757| 1.065 .666** .799
Capability to do whatis | , 764 | 1 559 4.757| 1.256| 602+ 752
promised
Knowledge to do job well | 4.865 1.208.784| 1.272 .632** 74
Sincere interest toward |y 2031 1 9444 676| 1.156| 704 825
problem solving
Responsiveness to user 4.487 1.04457| 1.011 A73** 872
Capability to keep user |, g461 1 2644 865( 1.159| 543+ 702
information safe
Consistent courteousness$ 4,757 1.08T¥57| 1.164 .805** .891
Capability to give user | oea| 4 0494 676| 1.107| 718 835
individual attention
Capab"'tyfegggerSta”d USeh 730| 1.0714.784| 1.294| .638* 771

**_Correlation is significant at the 0.01 leveHailed)

3.4.1.2 Descriptive Statistics
The Table 3-14 provides the demographics of thears$ents who participated in the full model
test. Most of respondents (98.2%) had at least natelexperience in using the Web-based

online learning application.

Table 3-14 Demographics of model test respondents

Gender Number Percentage
Male 137 49.5%
Female 140 50.5%

Years of using Web-based online learning system
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0~1 72 26%

2~3 166 59.9%

4 or more 39 14.1%
Experience in the system

Less experience 5 1.8%

Moderate experience 122 44%

Advanced experience 147 53.1%
Missing value 3 1.1%

An examination of the data showed that some cames imissing values for different items (as
shown in Table 3-15). Since the proportion of oissimg data is quite low (e.g., <10%), the
application of SEM such as LISREL for model estimiatsensible (Kline 1998). There are
several ways to deal with missing values such aspjging variables,” “list-wise deletion /
dropping cases,” “pair-wise deletion,” etc. (Coh€ohen et al. 2003, p. 433-434). Among these
methods the list-wise deletion is most straightiamivand causes fewer problems for SEM-based
analysis if the number of cases with missing valaesly a small portion of the overall sample
(Kline 1998). In our case, we choose to deletsd¢hzmases since our sample size after deletion is

not substantially different from the original samgize.

Table 3-15 Missing Values for IS Quality Measures

Missing
N | Mean| SD gt | Percent
Information Quality Measures
Relevancy 277 5.16 | 1.42 0 0
Currency 277 49 | 1.49 0 0
Accuracy 276 524 | 1.31 1 0.4%
Completeness 277 | 5.12 | 1.36 0 0
Format 275 | 4.34 | 1.62 2 0.7%
Usefulness 277 | 5.05 | 1.34 0 0
Trustfulness 276 | 5.13 | 1.37 1 0.4%
Understandability 276 5.46 | 1.18 1 0.4%
Global measure 1 270 | 5.06 | 1.35 7 2.5%
Global measure 2 271 | 5.13 | 1.33 6 2.2%
Global measure 3 270 | 5.10 | 1.31 7 2.5%
System Quality Measures
Reliability 276 | 452 | 1.77 1 4%
Accessibility 275 5.08 | 1.42 2 7%
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Response time 273 | 459 | 1.50 4 1.4%
Entertainment 276 391  1.69 1 A%
Ease of use 273 | 5.22 | 1.49 4 1.4%
Sophistication 276 | 4.33 | 1.48 1 4%
Up-to-date facilities 274 | 4.40 @ 1.37 3 1.1%
Global measure 1 271 | 493 | 1.48 6 2.2%
Global measure 2 270 | 4.97 | 1.49 7 2.5%
Global measure 3 270 | 499 | 151 7 2.5%

Service Quality Measures
Convenient operation hours 275 | 4.60 | 1.23 2 0.7%
Has user interest in heart 276 453 | 1.11 1 0.4%
Willingness to help 276 | 461  1.12 1 0.4%
Capability to do what is promised 274 | 455 | 1.17 3 1.1%
Knowledge to do job well 274 | 4.75 | 1.15 3 1.1%
Sincere interest toward problem solving 274 | 453 | 1.25 3 1.1%
Responsiveness to user 276 | 4.42 | 1.10 1 0.4%
Capability to keep user information safe 275 | 4.80 | 1.22 2 0.7%
Consistent courteousness 276 | 4.65 | 1.13 1 0.4%
Capability to give user individual attentiol 275 | 4.46 | 1.13 2 0.7%
Capability to understand user needs | 276 | 4.61 | 1.09 1 0.4%

3.4.1.3 Multicollinearity Assessment

For formative measures, “multicollinearity is ardesirable property ... as it causes estimation
difficulties” (Diamantopoulos, Riefler et al. 2008, 1212). High collinearity among formative
indicators could lead one to question the distisetess of each item in capturing the latent
concept. More specifically, indicators that “armabkt perfect linear combinations of other likely
contain redundant information, which implies theao consider their exclusion from the index”
(Bruhn, Georgi et al. 2008, p. 1298). To determvitether multicollinearity exists among
formative measures, VIF (variance inflation factstgtistic is often used (Petter, Straub et al.
2007). In this study, collinearities of InformatiQuality, System Quality, and Service Quality
measures are assessed since all of them are feenma¢iasures. The VIFs for our Information
Quality measures are in a range of 1.97 ~ 3.57 VlIRks for the System Quality measures are in

a range of 1.815 ~ 2.641. The VIFs for Service Quatieasures are in a range of 1.86~4.75. All
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these imply multicollinearity is not an issue dsla¢se VIFs are well below the commonly

accepted cutoff threshold of 5~10 (Cohen, Cohext. &003).

3.4.1.4 Validity Assessment of SERVQUAL

Conventionally, the SERVQUAL scale is measuredheydifference between customer
expectations and their perceptions of actual sesvperformed (Parasuraman, Zeithaml et al.
1988). Other researchers have argued and demauksthatt simple perception-based
SERVQUAL measurement such as SERVPERF could bg@imadent or even better alternative
compared with the difference-based measurement &agnin and Taylor 1992; Cronin and
Taylor 1994). In this study, to simplify the instnentation process, we used only performance-
based SERVQUAL measures. Instead of using thessure=saas reflective measures of
SERVQUAL sub dimensions (Kettinger and Lee 1994 &id Watson 1995; Kettinger and Lee
1997; Jiang, Klein et al. 2002), we use them an&tive measures of SERVQUAL itself. The
original development of SERVQUAL measures was fiated on 10 dimensions identified in an
exploratory research conducted by Parasuraman @i985) using focus groups from four
different services including credit card, secubitgkerage, retail banking, product repair and
maintenance. In their later study (Parasuramarthaeil et al. 1988), their 97 items
“representing various facets of these 10 serviadityudimensions” (p.17) were developed as an
initial pool for SERVQUAL scale. The final SERVQUAdub-dimensions and their measures
were established through a purification processuhblzes iterative computation of Cronbach
coefficient alphas, item-to-total correlation, asahfirmatory factor analysis. Their use of
regression analysis to examine the importance df 8£8RVQUAL dimensions in determining
the overall customer service quality rating suggésat these dimensions are formative
dimensions. Their use of factor loadings of SERVQUAeasures on their dimensions to
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determine which measures should be retained ireficaat the final remained measures would
be those reflective measures of their correspondiimgntions. However, later studies have
found that these measures are not always consistegpiresenting the dimensions they were
measuring (e.g., Kettinger and Lee 1994; Pitt aradsdh 1995; Kettinger and Lee 1997; Jiang,

Klein et al. 2002).

For formative measures, the traditional validatproach of assessing convergent and
discriminant validity does not apply as “there @sraestriction on the magnitude of correlations
between indicators” (Petter, Straub et al. 200B41). Some studies using formative measures
have examined factor weightings rather than fao@dings for validation purpose
(Diamantopoulos, Riefler et al. 2008). Diamantopsuind Winkhofer (2001) proposed an
approach using the multiple indicator multiple es1@VIMIC) model to assess both the weights
of formative measures and overall model fit whenemsurement model is formatively
constructed. In MIMIC models, a formative indiciqris modeled as a direct cause of its latent
variablen (Joreskog and Sorbom 1996). Usually, a formativasaeement model without any
reflective measures can cause identification prablerhen it is estimated with covariance-based
SEM techniques such as LISREL. To solve this probieflective indicators are needed in a

MIMIC model (Joreskog and Sorbom 1996).

In this study, we developed three global measwesdch latent variable of Service Quality,
Information Quality, and System Quality. These glaimeasures are used in our MIMIC models
as reflective indicators since they each providesmamary of “the essence of the construct” and
are good candidates of reflective measures fonfa@enstructs (Diamantopoulos, Riefler et al.
2008, p. 1215). In this study, we first test ountein MIMIC model of Service Quality (in

Figure 3-2) with LISREL. The Table 3-16 presents theans, standard deviations, and
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correlations of those items. All correlations avalaated for statistical significance at 0.01 alpha

protection level (Straub, Boudreau et al. 2004).
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Figure 3-2 MIMIC Model for Service Quality

Table 3-16 Correlations of SERVQUAL Measures

ltems [M_|SD |SQ1] SQ2 SQOB SQ4 SQ5 SO6 SO 7 $819]S0 10 SQ 11 Glob|Glob 2[Glob 3
SQ1 [4.49[1.27] 1

SQ2 (453]1.18/ 087 1

SQ3 [459[1.12[ 0.71 0.71 1

SQ4 [4.36]1.10[ 0.7 0.7% 0.78 1

SQ5 [4.84]1.24] 0.6 055 0.62 0.57 1

SQ6 [4.65]|1.13] 0.70 0.69 0.76 0.12 0.9 1

SQ7 [4.76]1.15| 0.67 0.6%5 0.76 0.Y1 0.62 0/76 1

SQ8 [461|1.26| 0.64 0.60 0.63 0.67 0.b8 0J68 0.67 1

SQ9 [4.42]1.13[ 0.69 0.59 0.67 0.71 0.54 0/69 0.70 0.74 1

SQ10[4.52]1.12] 0.71 0.69 0.69 0.77 0.60 0/73 0.70 (.728 (1

SQ11(4.61|1.07] 0.63 0.60 0.65 0.62 0.60 0/69 0.71 (.686 0.68 | 1

Glob 1/4.98 1.4 | 0.48 0.44 0.45 0.45 0.43 0/43 044 0.451 00.46 | 0.56 | 1

Glob 2[4.94]1.36] 0.43 0.42 0.41 0.40 0.43 0/41 0.41 (.42 0.39 | 054 0.93] 1

Glob 3[4.92[1.44] 0.49 0.46 0.43 0.43 0.42 0l4 043 0.440 (0.43 | 0.56 | 0.89| 0.92 1

(All correlations are significant at 1 percent &y
Since multicollinearity among the formative measweuld be a factor that “destabilize[s] the

model” (Petter, Straub et al. 2007, p. 641), we alssessed the variance inflation factor (VIF), a
key indicator of whether there exists multicollingg for all these measures. The results imply
multicollinearity is not an issue as all VIFs (imange of 1.86 ~ 4.75) are well below commonly

accepted cutoff threshold of 5 ~ 10 (Cohen, Coheh. &003).

69



We ran the MIMIC model of Service Quality using REL. The resulting list of popular fit
indices used in IS literature (e.g., Thompson, Baret al. 1995; Hair, Anderson et al. 1998;
Gefen, Straub et al. 2000; Jiang, Klein et al. 2@faub, Boudreau et al. 2004) is shown in
Table 3-17. The ratio of chi-square to degree @édiom has been used by a few researchers to
examine the model fit (Gefen, Straub et al. 200®)in and Todd (1995) have suggested an
upper limit threshold ratio gf2 to degree of freedom to be 3:1. So far, the disonsof

choosing appropriate cut-offs of fit indices primafocus on the models with reflective
constructs (Hu and Bentler 1999). For models wikbt @f formative constructs, these arguments

might not apply.

Table 3-17 Key Fit Indices of Service Quality MIMIC Model

Fit Index Cutoff Results
x4(d.f., p) 45.13 (22, 0.0026
X% d.f. <5.0 2.05
NFI >0.95 0.99
CFI >0.95 0.99
GFI >0.9 0.97
AGFI >0.8 0.87
SRMR <0.05 0.011
RMSEA <0.05 0.064

Although the RMSEA index is lower than 0.05, istdl in a range (0.05 ~ 0.08) that Browne et
al. (1989) say indicates a reasonable fitting. Weeghts of our selected SERVQUAL items are

shown in Figure 3-3.
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Figure 3-3LISREL resultsfor service quality MIMIC model

The disturbance term of ti&ervice Qualit construct is .63This term is derived from Squa
Multiple Correlation (SMC) reported by LISREL. SMg¢pically represents the a portion
variance of a variable explained by its predic(e.g., Joreskog and Sorbom 1€ In a
reflective measurement model, the disturbance ( is related tavhether the formative iten
together explain the variance, and is a surrogatinternal consistenc§Diamantopoulos 200.
However, n a formative measurement model, such a term cdmmahy way be interpreted as
measurement error estimate of the indicators ..e&tstthe variance « represents the residc
variance im after the mfluence 0" measurement items “has been accounted
(Diamantopoulos 2006, p. 10 our case, the error term shoapproximately 63% variance
our Service Quality construcannot be explained by our selected SERVQUAL iteThis
implies that our Service Qualionstruct has surplus meaning relate “unmeasured cause
(Diamantopoulos 2006, p. 14h this case, on 37% (R = 0.37) variance ddervice Qualit can
be explained by SERVQUAL itemFollowing conventional estimation effect size in multiple
regression, a R= 0.37 is stillconsiderecto be a large effect size. This resulaisoconsistent

with our view thatService Qualit in an IT-enabled context is determingat onlyby
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SERVQUAL measures but also by other important gquatieasures such as Information Quality

and Service Quality measures.

Although only one SERVQUAL item has a significargight (based on 0.05 alpha protection
level), weights of formative indicators alone candetermine whether they are valid measures.
Cenfetelli et al. (2009) suggest that bivariate@ation between a indicator and its formatively
measured construct should also be evaluated a&séarcher may conclude from a low or
nonsignificant indicator weight that the indicat®unimportant despite what may be a
significant zero-order correlation, thus supportingt the indicator is, indeed, important” (p.
697). Since Table 3-16 shows that all our seleSiERVQUAL measures have significant
correlations with the formatively measured Ser@uality construct, we decide to retain all

these items to ensure content validity (Bollen bednox 1991).

3.4.1.5 Validity Assessment of Information Quality

As we have discussed in the previous sectionsselacted Information Quality measures should
be modeled as formative measures of the Informaoality construct. A MIMIC model

(shown in the Figure 3-4) was developed to as$essdlidity of these Information Quality
measures. In this MIMIC model, we have 8 Informatiguality measures including accuracy,
format, currency, usefulness, understandabilitypgleteness, relevancy, and trustfulness; these
were selected during the previous contention vabdeand modeled as formative measures.

There were 3 global Information Quality measuresleied as reflective.
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Figure 3-4 MIMIC Model for Information Quality
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Table 3-18 presents the means, standard deviadods;orrelations of these items. All

correlations are evaluated for statistical sigaifice at 0.05 alpha protection level.

Table 3-18 Correlations of Information Quality Measures

Items M |SD | 1Q1]1Q2 |IQ3 |IQ4 [IQ5 [I1Q6 [IQ7 |IQ8 |Glob 1|Glob 2|Glob 3
Relevancy (1Q1) 5.181.371

Currency (1Q2) 4.861.450.721

Accuracy (1Q3) 5.261.260.490.64(1

Completeness (1Q4) [5.151.290.47/0.650.781

Format (1Q5) 4.381.580.500.580.47/0.501

Usefulness (1Q6) 5.131.250.460.590.650.630.6 |1
Trustfulness (1Q7) 5.171.320.480.500.61/0.650.520.67|1

Understandability (1Q8)5.501.130.520.530.500.460.360.540.471

Glob 1 5.071.330.51j0.550.540.47/0.530.550.510.50 |1
Glob 2 5.161.290.610.600.51/0.490.560.550.520.510.82 |1
Glob 3 5.151.27/0.5210.530.490.460.550.540.500.42|0.80 |0.77 | 1

(All correlations are significant at 0.05 level)
We ran the MIMIC model of Information Quality usib¢SREL. The LISREL result is shown in

Figure 3-5.

Table 3-19 Key Fit Indices of Information Quality MIMIC Model

Fit Index Cutoff Results
x4(d.f., p) 22.23 (16, 0.14)
X% d.f. <5.0 1.39
NFI >0.95 0.99
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CFlI >0.95 1.00
GFlI >0.9 0.97
AGFI >0.8 0.92
SRMR <0.05 0.014
RMSEA <0.05 0.04

All key fit indices in We ran the MIMIC model of farmation Quality using LISREL. The

LISREL result is shown in Figure 3-5.

Table 3-19 show a good fit of the MIMIC model wgample size = 219 .The weights and
loadings of formative and reflective of InformatiQuality measures are shown in Figure 3-5.

The weights of these Information Quality measutegysst that “format,” “understandability,”
“relevancy,” and “trustfulness” have significantatve impact on the Information Quality

construct.

‘ format ‘ ‘ accuracy ‘

usefulness }\ \ 0 |13 £=041
0.23* .
0.04 1Q global 1

‘ understandability ‘——0.14* 0.99 1Q global 2
N

-0.06 0.95

016 1Q global 3
relevancy "

trustfulness

Information

Quality (1Q)

Figure 3-5 LISREL estimates for Information Quality MIMIC Model

Please note that in Table 3-18 presents the metamgjard deviations, and correlations of these

items. All correlations are evaluated for statatsignificance at 0.05 alpha protection level.

Table 3-18 all correlations between Information [@uaneasures and their formatively
measured construct are significant at 0.05 alpba.I&his indicates that although “accuracy,”
“usefulness,” “currency,” and “completeness” do have significant weights, they still should

be retained since their correlations with InforraatQuality construct suggest they are important
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measures in terms of their absolute contributioenf€telli and Bassellier 2009). Therefore, we

reatined these eight measures of Information Qualit

The disturbance term in this model (in Figure 3s5).41. Following Diamantopoulos’s
suggestion (2006), this disturbance term can la¢edeas unexplained variance by our MIMIC
model. Applying the effect size estimation in mpiki regression, we haveé R 0.59, which is a
large effect size (Cohen, Cohen et al. 2003). Qiéhase tests using a MIMIC model for the

Information Quality construct provide empirical gapt for construct validity.

3.4.1.6 Validity Assessment of System Quality

For System Quality, there were seven measurestedlFom previous content validation as
formative measures of the System Quality constSichilar to how we evaluate the validity of
Information Quality measures, we developed the MINtodel shown in Figure 3-6. There are
seven formative measures including reliability,essibility, entertainment, sophistication,

response time, and ease of use as well as thrbal @gstem Quality measures modeled as

‘ accessibility \ reliability
12 Y1
Y

reflective.

&

SQ global 1
N

> SQ global 2
23
SQ global 3

‘ entertainment

‘ sophistication ’\Y4

‘ response time k 1s

Y6
‘ ease of use /

‘ up-to-date facility ‘

3

System
Quality (SQ)

Y7

/

Figure 3-6 MIMIC Model for System Quality
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The means, standard deviations, and correlatiotisese items are shown in the Table 3-20. The

statistical significance evaluation at 0.05 alphatgction level show that all correlations among

those System Quality measures are significant.

Table 3-20 Correlations of System Quality Measures

Items M SD | SysQ[BysQ2SysQ3SysQ4SysQ5|SysQ6|SysQ7/Glob 1|Glob 2|Glob 3
Reliability (SysQ1) |4.46 |1.771

Accessibility (SysQ2)|5.12 |1.430.54 |1

Responsibility (SysQ3#.61 | 1.510.55 |0.65| 1

Entertainment (SysQ43.91 | 1.650.47 {0.50| 0.51| 1

Ease of use (SysQ5) |5.25 | 1.400.41 |{0.56 | 0.49| 0.57 1

Sophistication (SysQ&4.28 | 1.470.52 [0.56 | 0.54| 0.64 0.64 1

Up to date (SysQ7) |4.38 |1.400.42 |0.43| 0.46| 0.64 053 059 1

Glob 1 496 |1.410.57 |0.63| 0.63| 0.54 0.62 065 054 1

Glob 2 5.01 |1.440.57 |0.65| 0.59| 0.55 0.64 0.64 055 0.89 1
Glob 3 5.04 |11.45%0.61 |0.70| 0.61] 0.59 0.62 0.70 055 087 09 1

(All correlations are significant at 0.05 level)
The MIMIC model of System Quality was estimated MEREL (sample size = 220). The

results of fit indices are shown in Table 3-21. Maslices are in a range that indicates an

excellent fit of the data to our MIMIC model. Althgh RMSEA falls a little above the excellent

fit range, it is still in the threshold range of@B ~ 0.08) indicating a reasonable fit of the mode

to the data (Browne and Cudeck 1989).

Table 3-21 Key Fit Indices of System Quality MIMIC Model

Fit Index Cutoff Results
x4(d.f., p) 33.88 (14, 0.002)
X% d.f. <5.0 2.42
NFI >0.95 0.99
CFI >0.95 0.99
GFI >0.9 0.97
AGFI >0.8 0.9
SRMR <0.05 0.012
RMSEA <0.05 0.079

The weights and loadings of these System Qualitgsmess are shown in Figure 3-7. The

evaluation of statistical significance is at 0.Q3ha level. Except one item “entertainment”, all
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other System Quality measures have significant lisigAlthough the weight of the
entertainment measure is not significant, its dati@ns with all other System Quality measures
are statistically significant. This indicates tlkeatertainment measure might still be an important

formative indicator of System Quality construct (@elli and Bassellier 2009).

The disturbance term of the System Quality MIMICdalis 0.29. Following our previous
discussion of the meaning of disturbance termformative construct, the unexplained variance
of System Quality construct is 0.29. Th&iR0.71, which is quite large effect size accogdin
Cohen and Cohen (2003). Overall, the empiricallteswt of the System Quality MIMIC model

analysis support our use of this formative measargrmodel.

0.29
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SQ global 1
0.97
0.11% Quality (SQ) 1.0 SQ global 2
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Figure 3-7 LISREL results for System Quality MIMIC Model

So far, our MIMIC model analysis has showed us ka@N our selected measures support the
measurement of their corresponding formative caosdrof Information Quality, System Quality,
and Service Quality in terms of their individualiglgs and error terms. According to Petter
(2007) the significant weights of formative measuralicate convergent validity. To further
confirm the psychometric properties of the instratneve also assess the discriminant validity of
our selected formative measures, we adopt a metbdeeloped by Loch and Straub (2003) based

on Campbell and Fiske’s (1959) multitrait-multimed(MTMM) analysis. According to this
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method, the estimated weights of our quality meastnom our previous MIMIC model analysis
can be treated as influences on their respectivedtive construct. To create a derived latent
variable each for information, system and servigality, all data values of quality were
normalized and multiplied by their estimated MIMi&ights. The values of the formatives
measures were then summed by construct. In thisthese summed values became composite
scores for their respective formative construcsdghon these values, we next ran inter-item and

item-to-construct correlations and created a maifrithose values.

Following this method, measures thought to dematestronvergent validity in measuring the
same construct should “correlate significantly vitieir construct value” (Loch, Straub et al.
2003). In Table 8-1(Appendix D), it is clear thétiadividual Information Quality measures are
highly correlated (at 0.01 alpha level) with the@mposite Information Quality construct value.
The individual System Quality measures were algbligicorrelated (at 0.01 alpha level) with
their composite System Quality construct value. S&me correlation pattern (at alpha 0.01 level)
is observed between individual SERVQUAL measurekthair composite Service Quality
construct value. According to Loch and Straub (2008s demonstrates the convergent validity

of all our selected measures for Information Quaflystem Quality, and Service Quality.

To evaluate the discriminant validity, the integrat and item-to-construct correlations across
constructs were compared. In this case, those iteeasuring the same formative construct
should correlate more highly with each other thasé do not (Loch, Straub et al. 2003). An
examination of the cross construct correlationahble 8-1 (Appendix D) shows that all
individual measures measuring the same constroctslate more highly with each other than

those measuring different constructs. Thereforegoveslude that the discriminant validity of our
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selected measures for Information Quality, Systamalify, and Service Quality is supported

according to this modified MTMM analysis

3.4.1.7 Nomological Validity Assessment of Information Quigl and System Quality

Because the extant nomological network of InfororatQuality and System Quality have
typically been developed separately from the noigiold network of Service Quality (e.g., Jiang,
Klein et al. 2002; Rai, Lang et al. 2002; Nelsondd et al. 2005), nomological validity is
testedin two separate tests. One part focuseseamatimological test of Information Quality and
System Quality as IVs. The second part focusesmomnaological test of Service Quality as an
IV. This is Adopted from part of the D&M ISM modtsted by Rai et al. in their 2002 article
(2002), the nomological network for Information Qtygand System Quality is specified in

Figure 3-8.
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Figure 3-8 Nomological Network of Information Qualty and System Quality
With a sample size of 208, this nomological moda$westimated with LISREL. All correlations

were statistically significant at 0.01 alpha levidte fit indices are shown in Table 3-22.
Although some fit indices are below the suggestedff criteria, they are not too far below.
Considering a model with formative constructs adybbof the model into the data could be
difficult and challenging (Wilcox, Howell et al. @8). In particular, the rules of thumb
developed in fit index evaluation literature areimhabased on confirmatory factor analysis,
which assumption is dramatically different from adul (like in our case) with a lot of formative
constructs.

Table 3-22 Key Fit Indices of Nomological Model foiSystem and Information Quality

Fit Index Cutoff Results
Xz(d,f_, p) 727.81 (354, 0.00)
X% d.f. <5.0 2.06
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NFI >0.95 0.86
CFlI >0.95 0.92
GFl >0.9 0.82
AGFI > 0.8 0.73
SRMR <0.05 0.084
RMSEA <0.05 0.071

The estimates of weights, loadings, disturbanaesdderived from SMC), and paths of the
nomological model are shown in Figure 3-9. Botloinfation Quality and System Quality have
significant impacts on their nomological outcomeafales such as User Satisfaction and system
use. This confirms Rai et al's 2002 assessmetiteof3 Success Model (shown in Figure 3-10)

as well as similar findings in other studies (eMcKinney, Yoon et al. 2002; Nelson, Todd et al.

2005).
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Figure 3-9 LISREL results for nomological network d IQ and SQ
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Note:* represents significance at 0.05 level and ** repents significance at 0.01 le

Overall, the empirical results show that our seldeheasures (System Qualit and Information

Quality satisfy the nomological validity requireme

x” =303.89
Df = 113
SMC = .30 RMSEA = .079
GFI = .87
System
1 .09 e AGFI = 83
SRR Dependence \ _
RNI=.95
.4 .55%*
18
.35% Perceived
.30**\‘ | Usefulness
i ’ .33* SMC = .60
Informatlon ‘ 50w Usgr _ L
Quality Satisfaction

SMC = 51

** |Indicates standardized path coefficient significant at p <.01
* indicates standardized path coefficient significant at p <.10

Figure 3-10 A Recap oDelLone and McLean Model Tested By Rai et a(2002)
In the IS literature th8ervice Qualit was typically studied by itsedfs it has a complicate

dimensional structure (e.dettinger, Lee et al. 1995; Pitt and Watson 199&ttikiger and Le:
2005) A few studies have examined the relationship benhService QualityandUser
Satisfactione.g., Kettinger and Lee 1994; Jiang, Klein e2@D2. Based on these studies

tested our own nomologicaalidity (Figure 3-11) for Service Quality.
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Figure 3-11 Nomological Network of Service Quality
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Next we testd the nomological vality (Service Quality using LISREL. Bfitindices are
displayed in Table 3-2%ince all thesindices are above typical cut off valuesy Service
Quality nomological modeatan be interpreted as beiwell supported.

Table 3-23Key Fit Indices of Nomological Model for Service Qality

Fit Index Cutoff Results
NG CAREY) 120.12 (79, 0.00)
X% d.f. <5.0 1.52
NFI >0.95 0.97
CFI >0.95 0.99
GFI >0.9 0.95
AGFI >0.8 0.94
SRMR <0.05 0.029
RMSEA <0.05 0.043

The weights and loadings tife main constructs this model are show iRigure3-12. The path
between Service Quality atdker Satisfactic shows a strong relationship betweService
Quality and User Satisfactioihis confirms the findings in the literati(e.g., Kettinger and Le

1994; Jiang, Klein et al. 2002).
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Figure 3-12LISREL estimates for nomological network of Service Quality
Note: * represents significance at 0.05 level afdepresent significance at 0.01 lev

83



Overall, these nomological tests confirm significeglationships between IS quality constructs
and their downstream variables such as User Setisfigust as has been found in past IS studies
(e.g., Ives, Olson et al. 1983; Kettinger and L884t McKinney, Yoon et al. 2002; Rai, Lang et
al. 2002). Therefore, we can conclude that ourd8lity instrument meets the nomological

validity requirement.

3.5 Summary

Through our instrument development process, we Haveloped a set of appropriately
validated IS quality measures. Our next step is thause those measures to test both a larger
part of the 2003 DeLone and McLean ISM and the psed alternative model that involve 1S

guality constructs and the constructs of Intentmblse/Use and User Satisfaction.

4. MODELS TESTS

Once we created a complete set of validated measifitaformation Quality, System Quality,
and Service Quality, the next step was to testgseg theoretical hypotheses with respect to the
theoretical model shown in Figure 2-7. For conveogwe also report our previous theoretical

hypotheses in Table 4-1.

Table 4-1 Hypotheses under Test

Hypothesis #| Hypothesis

H1 Service Quality mediates both the relationslapeen System
Quality and Intention to Use/Use and the relatigmsletween
System Quality and User Satisfaction.

H2 Service Quality mediates both the relationsl@ween Information
Quality and Intention to Use /use and the relatiqmbetween
Information Quality and User Satisfaction.

H3 Service Quality has a positive impact on Intemtio Use /Use.
H4 Service Quality has a positive impact on Useis&ection.
H5 Use has a positive impact on User Satisfaction.
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H6 User Satisfaction has a positive impact on lnb@nto Use

H7 Information Quality has a positive impact on tSatisfaction

H8 Information Quality has a positive impact orelmion to Use / Use
H9 System Quality has a positive impact on Useisfation

H10 System Quality has a positive impact on Intantd Use / Use

Since Service Quality is the only hypothesized ratlj we can test Service Quality as a
mediator between independent variables such asatoon Quality and System Quality and
dependent variables such as Intention to Use, &igklser Satisfaction using various single-
mediator models (MacKinnon, Fairchild et al. 2003 r first single-mediator model includes
Service Quality as a mediator between Informatioml®y and Intention to Use (as shown in
Figure 4-1). Measures of Service Quality and Infation Quality are those validated in the
previous instrument development process. Measuregemtion to Use are listed in Table 3-9.
To test mediation effects within single-mediatordals, Baron and Kenny (1986) developed a
third steps approach: first is the test of theti@teship from the independent variable to the
mediator; second is the test of the relationstomfthe independent variable to the dependent
variable; and third is the test of the relationsiiom the independent variables and the mediator
to the dependent variable. The mediation effectbmastablished when the following conditions
hold: “First, the independent variable must aftbet mediator” in the first step; “second, the
independent variable must affect the dependenabkriin the second step; “third, the mediator
must affect the dependent variable in the thirg;8tend last when “these conditions hold in the
predicted direction, then the effect of independemiable on the dependent variable must be
less” in the third step (e.g., path ¢’ in Figurg&)4han in the second step (Barron and Kenny
1986). MacKinnon et al. (2007) has proposed an avgul approach to assess mediation by
estimating the significance of indirect effect beem independen variable and dependent

variable to assess mediation. In this case, theectdeffect is formed by the product of
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coefficient relating mediator to dependent variaid coefficient relating independent variable

to mediator. Here, we follow MacKinnon et al.’s apgch to test the mediator role of Service

Quality
/ \b
Information > Intention to
Quality c Use

Figure 4-1 Single-Mediator Model 1

Quality.

In the LISREL analysis, we get estimates of alhpadefficients, disturbance terms (derived
from SMC) in our first single-mediator model (showmrFigure 4-2), fit indices (shown in Table
4-2), estimates of total effects of Information @yaon Intention to Use, estimates of indirect

effects of Information Quality on Intention to Ukgough Service Quality.

Table 4-2 Fit Indices of Single-Mediator Model 1

Fit Index Cutoff Results
x4(d.f., p) 480 (203, 0.00)
X% d.f. <5.0 2.36
NFI >0.95 0.92
CFI >0.95 0.94
GFI >0.9 0.86
AGFI >0.8 0.7
SRMR <0.05 0.083
RMSEA <0.05 0.082

Although some of fit indices are below cutoff vaduéhis is not unexpected as the difficulty in
fitting a model containing formative indicatorsafien “apparent in the magnitude of lack of fit”
(Howell, Breivek et al. 2007; Wilcox, Howell et &008, p. 1226). Overall, these indices are not

too far from good fit thresholds and therefore eoesed to be acceptable.
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Figure 4-2 Estimates of Single-Mediator Model 1
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The estimate of the indirect effect of Informati@nality on Intention to Use is 0.19, which is

also statistically significant. All these findingkearly indicate a significant mediation effect of
Service Quality (e.g., MacKinnon, Lockwood et @02; MacKinnon, Fairchild et al. 2007;
lacobucci 2008). Since the direct path from InfatioraQuality to Intention to Use is also
significant, this is a partial mediation (Baron afehny 1986). While this is not unexpected as
outcome variables such as Intention to Use, Ust|User Satisfaction could have various causes,
“It is often unrealistic to expect that a singlediaor would be explained completely by an

independent variable to dependent variable relaf{idacKinnon, Fairchild et al. 2007, p. 602).

Our next single-mediator model (as shown in Figit}) is developed to assess the mediation
effect of Service Quality between System Qualitgl &mention to Use. The measures of System

Quality are those validated in the previous insgahdevelopment stage.
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Quality
a b
System > Intention to
Quality o Use

Figure 4-3 Single-Mediator Model 2
The fit indices from the LISREL estimates of thisael are shown in Table 4-3. Although some

indices are slightly below cutoff thresholds, tloey be considered acceptable in that multiple

formative constructs are included in this model.

Table 4-3 Fit Indices of Single-Mediator Model 2

Fit Index Cutoff Results
x4(d.f., p) 352.92 (194, 0.00)
X% d.f. <5.0 1.81
NFI >0.95 0.94
CFI >0.95 0.97
GFI >0.9 0.89
AGFI >0.8 0.77
SRMR <0.05 0.047
RMSEA <0.05 0.063

The LISRE estimates of path coefficients and dixinoce terms are shown in Figure 4-4. Results
show that the path from Service Quality to Intemtio Use has a different sign from the other
two paths in the model. The indirect effect fronst@yn Quality to Intention to Use through
Service Quality is -.21, which is statistically sificant. This model is considered to be an
inconsistent mediation model as one of mediateectfthas a different sign from others
(Blaylock and Rees 1984, Davis 1985; MacKinnon,|Keual. 2000; MacKinnon, Lockwood et
al. 2002). In this case, Service Quality is a “segping mediator,” one suppresses the
relationship between System Quality and Intentmbls$e. “[In] general their omission will lead

to an underestimate of the effect of X on Y” (Coh€nhen et al. 2003, p. 458).
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Figure 4-4Estimates of Single-Mediator Model 2
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According to MacKinnon et al. (2007), there coutdtivo opposing mediation processes
involved. For example, in an online service envin@nt a lot of service functions are automated
or embeded within the information system. Then,higier user perceived System Quality
would certainly lead to higher user perceived Ser@uality when the Service Quality is
measured with those global level reflective measut®wever, in this study, the Service Quality
construct also have formative measures, whicheest®d from SERVQUAL. We know
SERVQUAL measures primarily ask user’s perceptibhuman support service quality. In an
online environment, human support service is oelgded when a user has troubles of using the
system. In this case, when users are asked atmutrtipression of human support service
quality (primarily measured with SERVQUAL itemskthigher user perceived human support
service quality might signal more troubles thasarthas experienced in using a system by
him/herself alone. That's why they have to seekpsupfrom human provided service. Those
who know how to use the system or use the systdimvight not seek human support service at
all. Therefore, they probably don’t have much inggien of human support service quality.
Those who have more troubles of using the systeghthiave less intention to use it even
though they received excellent human support seritican online service environment when

the presence of human support service group ismeed and virtualized a user might feel
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alienated from human service agents and need speraltime and efforts to reach them. If
possible, a user certainly wants to avoid usingséesn at all so that s/he won't even bother
seeking out the human support service if therdgratbles of using it. Therefore, the higher
human support service quality a user perceivesddeal to his/her lower intention to use a
system. In this case, the Service Quality measwrgdformative SERVQUAL measures

becomes a supressor between System Quality anditmdo Use.

Next, we test the mediation effect of Service Qydietween Information Quality and User

Satisfaction. The single-mediator model is showRigure 4-5. Our measures of User
Quality
/ \b
Information > User
Quality o Satisfaction

Figure 4-5 Single-Mediator Model 3
The LISREL analysis generates the fit indices showhable 4-4. Although some indices do not

Satisfaction are discussed in 3.4.

meet the cutoff threshold, we consider them todeeptable as it is difficult to achieve a good fit

when the formative constructs are involved in thedel estimation (Howell, Breivek et al. 2007).

Table 4-4Fit Indices of Single-Mediator Model 3

Fit Index Cutoff Results
x4(d.f., p) 398.70 (203, 0.00)
X% d.f. <5.0 1.96
NFI >0.95 0.93
CFI >0.95 0.96
GFI >0.9 0.88
AGFI >0.8 0.75
SRMR <0.05 0.079
RMSEA <0.05 0.069
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The estimates of the path coefficients and distwcbderms are shown in Figure 4-6. The
indirect effect of Information Quality on User Sdiiction through Service Quality is 0.13,
which is insignificant. The path from Service Quatbo User Satisfaction is also insignificant.
Overall, the mediator role of Service Quality betweénformation Quality and User Satisfaction
is not supported by the result from the single-ratmtimodel 3 estimation procedure. However,
such a result shouldn’t rule out the mediationctftd Service Quality between Information
Quality and User Satisfaction. There could be mldtcauses for why such an effect is not
presented here. One possible cause could be tmgt snbjects might have little experience of
human support service and cannot rate its qualigni appropriate way. These inappropriate
quality ratings might have unexpected influenced thake it difficult to detect the mediation
effect of overall Service Quality on the relatiogtWween Information Quality and User

Satisfaction.

Service
Quality

£5=0.46
a=0.85%* b =0.16

Information User
Quality Satisfaction

Figure 4-6 Estimates of Single-Mediator Model 3

(=035  £=0.52

c'=0.58%*

Next, we assess the mediator role of Service Quiaditween System Quality and User
Satisfaction. This is assessed through the LISRfEimates of the single-mediator model as

shown in Figure 4-7.
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System > User
Quality o Satisfaction

Figure 4-7 - Single-Mediator Model 4
The fit indices appear in Table 4-5. Most of thos#ices meet the cutoff thresholds. The overall

fit of this model is also considered to be quitedo

Table 4-5 - Fit Indices of Single-Mediator Model 4

Fit Index Cutoff Results
x4(d.f., p) 303.36 (194, 0.00)
X% d.f. <5.0 1.56
NFI >0.95 0.95
CFI >0.95 0.98
GFI >0.9 0.9
AGFI >0.8 0.79
SRMR <0.05 0.043
RMSEA <0.05 0.052

The estimates of the path coefficients and distuwecbderms in this model are shown in Figure
4-8. Although the coefficient of the path from SystQuality to Service Quality is statistically
significant, the path from Service Quality to USatisfaction is not. LISREL also reports that
the indirect effect of System Quality on User SatiBon through Service Quality is insignificant
(-0.16). Overall, the findings from the single-megdr model 4 do not support the mediator role
of Service Quality between System Quality and (Bagrsfaction. Again, lack of support in this
study doesn’t mean that such a mediation effecsmlbexist. There could be causes like the

ones that we discussed above that make this dféedtto detect.
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Figure 4-8 Estimates of Single-Mediator Model 4
Last, we assess the mediation effect of Servicdif@wam the relationship between Information

L=028  =0.49

c'=0.88**

Quality and Use as well as the relationship betwigstem Quality and Use. The single-

mediator model consists of the mediated path frofiorimation Quality to Use through Service
Service
Quality
/
Information >
Quality o

Figure 4-9 - Single-Mediator Model 5
The fit indices from LISREL are listed in Table 44gain, most fit indices are just slightly

Quiality and is shown in Figure 4-9.

below cutoff thresholds. Given the fact that masistructs in the model are formative, these

results may be considered to be acceptable.

Table 4-6 Fit Indices of Single-Mediator Model 5

Fit Index Cutoff Results
x(d.f., p) 590.57 (290, 0.00)
X% d.f. <5.0 2.04
NFI >0.95 0.90
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CFlI >0.95 0.94
GFlI >0.9 0.85
AGFI >0.8 0.73
SRMR <0.05 0.082
RMSEA <0.05 0.071

The estimates of the path coefficients and distwcbderms (derived from SMC) are shown in
Figure 4-10. All paths are statistically signifitafihe indirect effect of Information Quality on
Use through Service Quality generated by LISRESigmificant (0.18) at the 0.05 level. All
these findings support the hypothesis that Se@igality mediates the relationship between
Information Quality and Use. In particular, sinbe toefficient of the direct path between
Information Quality and Use is significant, thisdiegion is considered to be a partial mediation

(MacKinnon, Fairchild et al. 2007).

£=0.33

0.85%x 0.21%
=036  £;=0.56

Information 0350s
Quality '

Figure 4-10 Estimates of Single Mediator Model 5

Our last single-mediator model assesses the mexieffect of Service Quality on the

relationship between System Quality and Use. Thedahis shown in Figure 4-11.
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System
Quality c >

Figure 4-11 Single-Mediator Model 6
The fit indices are listed in Table 4-7 below.

Table 4-7 Fit Indices of Single-Mediator 6

Fit Index Cutoff Results
x4(d.f., p) 434.45 (278, 0.00)
X% d.f. <5.0 1.56
NFI >0.95 0.93
CFI >0.95 0.97
GFI >0.9 0.88
AGFI >0.8 0.79
SRMR <0.05 0.051
RMSEA <0.05 0.052

The estimates of the path coefficients and distuwcbderms for this model are shown in Figure
4-12. The indirect effect of System Quality on Wsesignificant (0.14). Since the coefficient of
the path from the hypothesized mediator Servicdiua the dependent variable Use is
insignificant, the mediator role of Service Qualigtween System Quality and Use is not

supported.
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Figure 4-12 Estimates of Single-Mediator 6

Finally, we summarize the findings of all singledisor model tests in Table 4-8. Among 6

single-mediator tests, two are supported. In palergc the mediation effect of Service quality on

the relationship between Information Quality antéition to Use/Use is supported. Overall,

these findings do not support the hypotheses ofi@Quality as a mediator between System

Quality and IS Success outcome variables suchtestion to Use, Use, and Satisfaction.

However, lack of support of those mediation efféctsur results doesn’t mean they don’t exist.

Causes such as subjects’ biased Service Qualibhgsats we have discussed above might make

it difficult to detect those mediation effects.

Table 4-8 Testing Results of Service Quality Mediain Effects

Hypothesis # Hypothesis Result
Hl-a Service Quality mediates the relationship betwegsié®n  |[Supported
(Figure 4-3) |Quality and Intention to Use.

H1-b Service Quality mediates the relationship betwegsie®n  |Not Supported
(Figure 4-11) |Quality and Use.

H1l-c Service Quality mediates the relationship betwegsie®n  |Supported
(Figure 4-7) |Quality and Satisfaction

H2-a Service Quality mediates the relationship between Not Supported
(Figure 4-1) |Information Quality and Use

H2-a Service Quality mediates the relationship between Not Supported
(Figure 4-9) |Information Quality and Intention to Use.

H2-b Service Quality mediates the relationship between Not Supported
(Figure 4-6) |Information Quality and Satisfaction
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To test the rest of the hypotheses in Table 4-1n&exl assess two full theoretical models (as
shown in Figure 4-13 and Figure 4-15) that incltwle IS Success variables including User
Satisfaction and Intention to Use. There are 7 &ive system quality measures and 3 reflective
system quality measures. For the Service Qualitgitact there are 11 SERVQUAL measures
that qualify as formative measures and 3 as réflecheasures. For the theoretical model 1
(shown in Figure 4-13), it has two IS Success auiwoariables including Intention to Use and
User Satisfaction. Each of these variables hasri&figctive measures. The causal path is from
Intention to Use to User Satisfaction since “insezh‘user satisfaction’ will lead to increased
‘intention to use” (DeLone and McLean 2003, p..23gre, we run LISREL to estimate the
model. The LISREL fitness indices are listed in [€ab9.

Table 4-9 Key ldentification Fit Indices of Full Model 1

Fit Index Cutoff Results
x4(d.f., p) 992.64 (526, 0.00)
X% d.f. <5.0 1.89
NFI >0.95 0.88
CFI >0.95 0.93
GFI >0.9 0.82
AGFI >0.8 0.67
SRMR <0.05 0.088
RMSEA <0.05 0.066

Although most indices are below the thresholdsamfdfit, it is not unexpected as models
involving formative constructs are often poorlydd (Howell, Breivek et al. 2007; Wilcox,

Howell et al. 2008).
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The LISREL estimates of weights, loadings, distadeaterms, and path coefficients of this
model are shown in Figure 4-14. The weight estisiatehose quality measures in measuring
their formative latent variables are consistenhwiitose estimates in the construct validation
process we discussed previously. For Serviceituakasures, only two SERVQUAL
measures have significant weights. This is probabljause the SERVQUAL measures
traditionally used to measure the quality of laimbensive services do not apply well in
measuring Service Quality in an online service mmrent. In such an environment many

traditional human delivered services such as tesghboting, problem solving, maintenance, etc.
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might be fully automated or at least largely endbigth IT components such as online FAQs,
knowledge base functions, search engines poweradiynced machine learning algorithms,
live chat, emails, etc. The quality of those IT gaments as well as the information they provide
would directly affect a customer’s experience afsth services. These IT related quality effects
seem particularly obvious in our findings. The dime&#nts of the paths from both Information
Quality and System Quality to Service Quality (igu¥e 4-14) are statistically significant. When
SERVQUAL measures are used to predict the variahogerall Service Quality (in Figure 3-3)
there is a 63% unexplained portion. When the Infdrom Quality and System Quality factors
are introduced as additional variables to predlietariance of overall Service Quality as shwon
in Figure 4-14, the unexplained portion of Sen@sality drops to 10%, which is dramatic.
Overall, this result implies that in online servemvironments the quality of technology
components and quality of information provided tigl those components are important

determinants of overall Service Quality.

Although we have hypothesized that Service Qualidyld be an important positive determinant
of Intention to Use and User Satisfaction in owavpous theoretical discussions, the path
coefficients estimated here by LISREL provide npmart. The path coefficient between Service
Quality and Intention to Use is negative (-0.21d amgnificant. The path coefficient between
Service Quality and Intention to Use is negativeibsignificant. Because of the complexity of
full model 1 (shown in Figure 4-13), there couldrbeltiple causes for why our original
hypotheses on these parts are not supported. Gséfeocause that we have discussed before in
the previous sections is that in an online envirenhmany subjects are lack of experiences
dealing with human support services because afihemized or virtualized presence of those

services. Their lack of human support service agpees might make their answers to
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SERVQUAL related questions heavily biased, whichimmihave unexpected impact on the

analysis of path coefficients between Service @uald Intention to Use as well as Satisfaction.

"
"o [info_ato]
0.00

0.29

0,23

0.03
(57502 *_Sys

Figure 4-14 Assessment of Full Model 1
Another possible cause would be the complexitjhefrhodel itself. The correlation table shows

correlations among measures of Service Qualitgniimn to Use, and User Satisfaction are all
positive. We also ran a separate test involving @drvice Quality and Intention to Use and
Satisfaction. The result shows that Service Quality significant and positive determinant of

both IS Success outcome variables. We suspedtiataxmum likelihood algorithm used in
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LISREL might not be able to deal with the complgxif the model (as it contains so many
formative constructs) well. This might also be thason to explain why Information Quality lost
its role as a significant and postive determindnbtention to Use while it maintained such a
role when it was assessed in a separate and meghbdenplicated model. The hypothesis test
results are listed in Table 4-10.

Table 4-10 Hypothesis Test of Full Model 1

Hypothesis # Hypothesis Result
H3a Service quality has a positive impact on Intento Use. Not supporteg
H4 Service quality has a positive impact on Usdis&ection. Not supported
H6 User Satisfaction has a positive impact on limbanto Use | Supported

H7 Information Quality has a positive impact on Use Supported

Satisfaction

H8a Information Quality has a positive impact otefrtion to UseNot supported
H9 System Quality has a positive impact on Useisgation Supported
H10a System Quality has a positive impact on Inbenio Use Supported

Next, we test the model (as shown in Figure 4-a&dlving the same set of IS quality constructs
but a slightly different set of outcome variablesthis case we include Use instead of Intention
to Use as shown in Figure 4-13. According to DeLand McLean (2003, p.23), “positive
experience with ‘use’ will lead to greater ‘usetisaction’ in a causal sense”. Therefore, the
path direction between Use and User Satisfactifmom Use to User Satisfaction. The construct
Use has 7 reflective measures (listed in Table. Z§ain, to assess this model we run the
LISREL analysis. The fit indices are shown in Tadigl.

Table 4-11 Key Identification Fit Indices of Modell

Fit Index Cutoff Results
x4(d.f., p) 1153.60 (655, 0.00)
X% d.f. <5.0 1.76
NFI >0.95 0.87
CFI >0.95 0.93
GFI >0.9 0.81
AGFI >0.8 0.68
SRMR <0.05 0.08
RMSEA <0.05 0.06
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Compared with the typical cutoff critieria of fitdices (Hu and Bentler 1999), the fit indicies in
Table 4-11 look poor. However, those standardotiem developed for fitting the models based
on reflective measurement (Diamantopoulos, Riefteal. 2008).
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Figure 4-15 Full Model 2

To our knowledge, the cutoff criteria for fittingadels with formative measures have not been
well studied. To what degree those cutoff criteisad for fitting models with reflective
measurement applies to fitting the models with fatiie measures remain unknown although

we know those models typically experienced poofHiwell, Breivek et al. 2007).
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The LISREL estimates of weights, loadings, pathffements, and disturbance terms of the

model are shown in the Figure 4-16. The results@ndar to the model shown in Figure 4-14.
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Figure 4-16 LISREL Estimates of Full Model 2
The hypothesis test results are listed in Tabl@ 4Fhe result shows the Information Quality and

System Quality play important roles in explainirgn8ce Quality. Information Quality has
significant impact on Use and Satisfaction whilet®yn Quality only has significant impact on
and Satisfaction. The result also shows that tlei@eQuality has no significant impact on both

Use and Satisfaction. However, this by no meansatels such impacts do not exist. In fact, the
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correlations among Service Quality, Use, and Satigfn are all significant. Both the
nomological test of Service Quality and a sepatedewith only Service Quality, Use, and User
Satisfaction show that Service Quality is an imaotideterminant of these two IS Success
variables. Again, the insignificant impact of Ses/Quality on Use and User Satisfaction shown
in full model 2 could be caused by several reassnse have discussed in the section of full
model 1 assessment. In addition, few studies Ig&kkayve included measures of both Intention to
Use and Use in the one study. Putting them tog@thane instrument might confuse the subjects
in answering the survey quesitons. Such confusiatdcbe another cause of the problem of not
showing Service Quality as an important determimdiidse and User Satisfaction in full model
2. Besides those reasons, some features of ouredetrning system were made mandatory for
our subjects to use at the time of this study. Tight cause bias in their answering survey
guestions related to system use. The future stindyld focus on assessing subjects’ experience

of using those non-mandatory features and minirsimd bias.

The results of the hypothesis test of full modale listed in Table 4-12.

Table 4-12 Hypothesis Test of Full Model 2

Hypothesis # Hypothesis Result
H3b Service quality has a positive impact on Use. ot dipported
H4 Service quality has a positive impact on Usdis&etion. [Not supported
H5 User has a positive impact on User Satisfaction Supported
H7 Information Quality has a positive impact on iUse Supported
Satisfaction
H8b Information Quality has a positive impact oreUs supported
H9 System Quality has a positive impact on Useistation | Supported
H10b System Quality has a positive impact on Use t Mpported

Overall, support of our hypotheses from our testiits is mixed. All tests show that both
Information Quality and System Quality have sigrafit impacts on Service Quality. However,

the mediator role of Service Quality is only pdlyigupported. In particular, the results only
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support a mediation role of Service Quality betwbdarmation Quality and Intention to Use
and the between Information Quality and Use. Foséhack of support we have discussed
several possible causes. We also tested less aatgaimodels (Figure 9-1 and Figure 9-2)
without direct paths from Information Quality angsg&m Quality to those IS Success outcome
variables. These models bear the assumption dtith@ediator role of Service Quality. The
hypotheses are better supported by those modetsefbine, we suspect the complexity of the
model might also be a cause for insigificant estémd Service Quality as a mediator in most

hypotheses.

In addition, we tested the original DeLone&McLedl02 IS Success Models (see Figure 9-3
and Figure 9-4 in Appendix D), we found that DelL&NMeLean models under our tests
performed less well than all other models we hagéed. Although the model without direct
paths from Information Quality and System Qualdy$ Success outcome variables such as
Intention to Use, Use, and Satisfaction (shownigufe 4-17) looks more parsimonious, the
results of our tests do not favor it significantlg., Service Quality only mediates the
relationship between Information Quality and IScass outcome variables) over some other
model (as shown in Figure 2-7). Further researchtests are needed for clarifying which model

would be more appropriate for measuring IS Suceas online service environment.
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Figure 4-17 - Full Model with Better Parsimony

5. CONCLUSION

5.1 Contribution
This study has attempted to make three main cautioibs to the existing knowledgebase of IS

quality and IS Success. First, through theoreticstussions of how Service Quality,
Information Quality, and System Quality are relate@ach other and to ISM outcomes, this
research hopefully contributes to a deeper themlatinderstanding of IS Service Quality,
System Quality, and Information Quality. In partan this research attempts to build a long
needed theoretical base for IS quality studiexof®&, we have developed a comprehensive IS
quality instrument. The nomlogoical tests showiastrument well duplicates the results found
in previous other studies of IS Succes involvingifality constructs. Overall, this instrument is
well validated in this study. It should be valuafde bother IS researchers and practitioners to
effectively measure and evaluate major IS qualityeshsions such as Information Quality,
System Quality, and Service Quality as well asrtbeiresponding inter-relationships and

impacts on IS Success outcome variables in IT exad@rvice contexts. Third, empirical part of
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research contributes an assessment and validati@duality models including a model derived
directly from DeLone and McLean’s 2003 ISM and adeldbased on our theorizing of IS
quality. Our results show that Information Quabtyd System Quality are important
determinants of Service Quality in an online sex@avironment. These results could help
explain why many later studies of Service Qualitynline service environments have seeked
those Information Quality and System Quality measwas part of their Service Quality
measures. Inconsistent ways of reusing those mesfurdifferent constructs could create
unncessary knowledge gaps in the field and cortfofe researchers and practitioners in
selecting appropriate measures in their own stutlieshope this research has cleared up this
muddy situation a little bit and shedded some §dht those who are interested in the similar

studies.

The main problem that we have encountered in thidyss that the hypothesized mediator role
of Service Quality is only partially supported. \Wave discussed several causes of it. Besides
those reasons, addition causes might exist. Orelplity could be that the online learning
system we used in this study is perceived as ajloality system in general by subjects.
Certainly, being able to find part of mediationeeffs of Service Quality with such a low quality
system is encouraging. However, it is not cleavhat degree it has affected our ability to detect
the rest part of mediation effects of Service QuaAdditional causes might need to be
examined in future studies. For example, futurestmight examine why the impact of Service
Quality on IS Success outcome variables such astioh to Use, Use, and Satisfaction becomes
insignificant when the direct paths from InformatiQuality and System Quality to those

outcome variables are present.
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Overall, with our development and tests of the nhdéeved from DeLone and McLean 2003
ISM, we fill an important research gap. The testhgur proposed alternative model provides
an assessment on whether exchange theory can ssraggasonable theoretical base for
reconceptualizing IS quality concepts and themtrehships with other variables such as
Intention to Use, Use, and User Satisfaction. Ploist of view provides a coherent theory base
and empirical support. Through this research, waremed how different IS quality constructs
are related to each other and how they affect doeers constructs such as Use, Intention to

Use, and User Satisfaction.

Our research could also benefit practitionershviie emergence of cloud computing, IS
companies such as Microsoft, IBM, Oracle, etc. whikir traditional business focus on
providing IS products either have adopted or agrating to a new kind of business models
with focus on providing IS services online. Thieange has challenged our traditional
understanding of services and evaluation of seppg&®rmance in businesses (Laudon and
Traver 2010). Our findings showed that the useaxfitional SERVQUAL instrument could be
guestionable in evaluating the Service Qualityriroaline service environment. Moreover, we
found that Information Quality and Service Quaptgy important roles in determining Service
Quiality in such kind of environments. For IS practiers of providing or using those online
services, these findings would provide them sorsgiris to make more informative decisions
on how to evaluate and improve the quality of tloaiine services as well as the effectiveness of

IS as a service channel.
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5.2 Limitation and Future Research

One main limitation for this research is that ibat a full test of DeLone and McLean’s 2003
ISM. The original D&M ISM has the ambitious and dille goal of better assessment of the
effectiveness of information systems that is beyihigldissertation research. Therefore, future
empirical studies that extend this research maghibe to verify the full D&M 2003 ISM, the
model that involves the construct of Net Benefitgich is the only piece missded out in this
study. Our findings and assessment of the modedlacesubject to several empirical limitations
such as the sample limitation, limited test scarsaretc. For example, although we have
discussed several possible IT-enabled service soer(a.g., Figure 2-3, Figure 2-4, etc.) in our
theoretical development section, we have yet bbenta test all of them. To see how the impact
of human support service declines and gets ovemérxtby the automated service system, the
future study might choose a test scenario thatltv@gan organization is in or has accomplished
a transition from human oriented service to aut@chaervice with IT. Our results certainly
require further verification in those future stugligith different samples and different IT-enabled

service scenarios.

Besides the above limitations we also encountevategproblems. One problem that we didn’t
realize is that many subjects might not have sigffichuman support service experience to
answer SERVQUAL questions appropriately. How sexithis lack of control of selecting
subjects with appropriate human support serviceeapce would be in biasing our research
result has yet to see. The future study could aelsuch a control and test how the results are

different from the ones in the current study.
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Although the original DeLone and McLean’s IS SuscEkdel has been proposed for decades,
tests of their model have been relatively limit€de tests of their latest 2003 IS Success Model
have been even fewer. Indeed, the complexity of thedel might have made it difficult to test
it all in one single study. For example, the conadBervice Quality in the DelLone and
McLean 2003 IS Succes model is defined at a glieval, which include various services
related to all information systems. Studies likesaypically test it at individual level, which is

in a scenario with one system. How the qualityhofse individual level services would
aggregate to the quality of service at a globatliénas yet to be explored. Also, the reciprocal
relation between Intention to Use/Use and Usesgation as implied in their study might need
longitudinal data to test it. Therefore, to comehgiand truthfully test the DeLone and McLean
2003 IS Success model might need a multilevel anditudinal study, which is quite
challenging in both data collection and model assesnt. However, this shouldn’t be the excuse
to prevent one from making an effort toward a fedit of their model to fill the research gaps
and broaden our knowledge base of understandingn@aduring IS success. The advance in this
part should benefit both researchers and practit®im IS field in answering the questions and
criticisms about the importance of IS and perforoga@valuations of IS (Benbasat and Zmud
2003; Carr 2003; Agarwal and Jr 2005). The ememgehaew business models with focus on
online service has not changed the importanceisfigcade old topic. It makes IS success an
even more important topic to help us understand different IS components might impact
sustainability and profitability of IT enabled se® oriented business models. With this being
said, the major attempt of our current researtb [pefully bring us one step closer toward

better understanding of this topic.
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6. APPENDIX A - Questionnaire

Here we provide a representative list of IS quatigasures examined by a set of 35 IS studies.

A full list of measures will be provided in the &ihdissertation with a comprehensive

examination of existing 1S studies.

Measures

Construct

Example IS Studies

Information Relevance

Information Quality

Felthab®8), Zmud (1978)

Information Timelines

Information Quality

Feltham (1968), Gallagher (1974), Schewe
(1976), Ahituv (1980)

Information accuracy

Information Quality

Feltham (1968), Zmud (1978), Ives et al (1980

Information quantity

Information Quality

Gallagher (1974), Schewe (1976)

Information format

Information Quality

Gallagher (1974), Zmud (1978), Ahituv (1980)

Information reliability

Information Quality

Gallagher (1974), Schewe (1976)

Information aggregation

Information Quality

Schewe (1976), Ahituv (1980)

System response time

System Quality

Schewe (1976)

System reliability

System Quality

Srinivasan (1985)

System accessibility

System Quality

Srinivasan (1985)

System efficiency

System Quality

Zahedi (1985)

System flexibility

System Quality

Swanson (1987)

Ease of use System Quality Doll and Torkzadeh (1988
Technical competence Service Quality Schewe (1976)
Reliability of IS Service Quality Kettinger and Lee (1994), Pitt &ddtson (1995
department
Responsiveness of IS Service Quality Kettinger and Lee (1994)
department
Assurance of IS Service Quality Kettinger and Lee (1994), Pitt &ddtson (1995
department
Empathy of IS Service Quality Kettinger and Lee (1994), Pitt &ddtson (1995
department

Attitude of IS staff

Service Quality

Ives et al. (1983)

Communication with IS
staff

Service Quality

Ives et al. (1983)

Personal control of IS

services

Service Quality

Ives et al. (1983)
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An example questionnaire is provided in this sectithe full questionnaire will be provided in

the final dissertation.

Rating Questionnaire
Your task in this exercise is to categorize stat@siabout information systems (IS) quality and
the GSU uLearn system (formerly known as Vista\&ebCT). There are three types of IS
quality. INFORMATION QUALITY is the information ogput value generated by an
information system in a service exchange with #sruSYSTEM QUALITY is the technical
value provided by an IS in a service exchange. iBhise value that an IS exhibits when it is
used to assist in the delivery of information te tiser. SERVICE QUALITY is the overall value
delivered through a series of exchanges betweas oseustomers and service providers. We

appreciate your participation.
INSTRUCTIONS:

A. Carefully read each statement.

B. Decide on the extent to which the statementsdfethe type of IS quality you are being
asked to rate.

C. For each statement, check the box which indittegextent to which the statement fits
the concept of IS quality you are rating.

D. Please remember to rate each statement carafudlyot to omit or skip any. If you have

any questions, please be sure to ask for help.
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EXAMPLE:
Example 1:Here is an example related to how a study pastitipates the likelihood / degree

that one phrase might fit into two categories &f gatisfaction.

DEFINITIONS:
Computer =

A computer is a programmable machine that takelsia and processes it into information we
can use.

Cell Phone=

A mobile telephone or cellular telephone (commdnhpbile phone" or "cell phone") is a long
range, portable electronic device used for moll@munication.

Video Player=

A video player is a kind of media player for playiback digital video data from media such as
optical discs (for example, DVD, VCD), as well asr files of appropriate formats such as
MPEG, AVI, RealVideo, and QuickTime.

In this example, the definitions of Computer, Gdtlone, Video Player are provided above. Now
you as study participant are asked to rate howlilhone, a multimedia and Internet-enabled
guad-band GSM EDGE-supported mobile phone designddold by Apple Inc, fits in the
categories of Computer, Cell Phone, Video Player.

Note: The iPhone's functions include those of aerarphone and a multimedia player, in
addition to text messaging and visual voicemaihldb offers Internet services including e-mail,
web browsing, and local Wi-Fi connectivity. Usepirn is accomplished via a multi-touch screen

with virtual keyboard and buttons.
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If you feeliPhonefits into the category d€omputer‘much.” Then, the rating is answered as

shown in the following:

Computer N/A Nc;t"at Some Halfway Much Completely
I | | | | |
1.iPhone 0 O O O M O

If you feeliPhonefits into the category dfell Phone“completely,” then rating is answered as
shown in the following:

Cell Phone N/A Nc;t"at Some Halfway Much Completely
I | | | | I
1.iPhone O 0 0 0 O M

If you feeliPhonefits into the category dfideo Player‘Halfway,” then rating is answered as
shown in the following:

Not at

Video Player N/A all Some Halfway Much Completely

1.iPhone 0 0 0 ] 0 0
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Example 2:Here is another example that is directly relatethis study in rating IS quality.

DEFINITIONS:
INFORMATION QUALITY -

The user perceived information output values inicigdangible and intangible values generat
by an information system through its interactionghws users.

SYSTEM QUALITY —
The technical capability of IS that is perceivedéovaluable by its users in supporting their
interactions with the IS.

SERVICE -
A series of interactions that occur between custerard service providers for satisfying
customer needs.

SERVICE QUALITY —
The customer perceived overall values includingitale and intangible values that are delive

1%
o

ed

through a series of exchanges in fulfilling custoservices.

In this study, a definition of INFORMATION QUALITYs given above. In the first part, the
study participant is asked how likely one phraSéficulty of uLearn” might fit into
INFORMATION QUALITY category. If the study participant feeBifficulty of WebCT’ fits
the concept oNFORMATION QUALITY (in the box) about half and half, then the thiok b

to the right as shown below is checked.

INFORMATION QUALITY N/A Notatall Some Haliway Much Completely
| | | | | |
1. Difficulty of uLearn O 0 0 4] O 0
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Then, later, the study participant is asked hoeljikhe same phras®ifficulty of uLearn”
might fit into SYSTEM QUALITY category. If the study participant feeBifficulty of
WebCT fits the concept o6 YSTEM QUALITY (in the box) much but not completely, then

the second box to the right as shown below is atbck

SYSTEM QUALITY N/A Notatall Some Halfway Much Completely
| | | | | |
1. Difficulty of uLearn O 0 0 0 M 0

Then, later again, the study participant is askaad lkely the same phrase “Difficulty of uLearn”
might fit into SERVUCE QUALITY category. If the siy participant feels “Difficulty of
WebCT” fits the concept of SERVICE QUALITY (in thmx) completely, then the first box to

the right as shown below is checked.

SERVICE QUALITY N/A Notatall Some Haliway Much Completely
| | | | | |
1. Difficulty of uLearn O 0 0 0 0 4|

Now, begin on the next page. Please remember to ea¢ach statement carefully and not
omit or skip any. Use the definition of IS Qualityconcept given at the top of each page in

making your ratings for that page. Thanks again.

RATING QUESTIONNAIRE
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Information quality , system quality, andservice quality are commonly viewed by MIS

researchers, users / customers as three impoualitycpspects of amformation system The

box below lists the definition for each of thoseljty aspects. A lot of measures have been

developed and used by people for measuring those tB quality aspects. Now suppose the

GSU uLearn (WebCT) system a Web-based information systeraquired by GSU for students

to use, needs to be accessed omitgmation quality , system quality, andservice quality

with those measures developed in the past. Yolrtiase is thero give your personal

judgment on the appropriateness of using those measuresésanformation quality , system

guality, andservice quality of GSU uLearn (WebCT).

INFORMATION QUALITY - The degree of excellence of the information outphts includes

tangible and intangible outputs generated in intévas between an information system and its

customers/users.

SYSTEM QUALITY — The degree of excellence of the technical featotiesr than information output

features of an information system. This conceptuwag the features of a system that are impontant i

supporting customer/user interactions with an IS.

SERVICE — A series of interactions that occur between custsfasers and service providers.

SERVICE QUALITY — The degree of excellence of the service. This ohesutangible and intangible

service output delivered through a series of inttioas.

Note: If you don’t understand the meaning of an item, ga checN/A for “Not Applicable”.

Item 1: Applicability of output information | /A |Not at alll Some Halfway| Much |Completely
| | | | | |

To what extentloes thetem 1 measure

INFORMATION Quality? - - - - - -

To what extentloes thetem 1 measure

SYSTEM Quality? . - - . . -
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To what extentloes thetem 1 measure

SERVICE Quality? - - - - - -

ltem 2: Promptnessf support team in N/A |Not at all| Some | Halfway| Much |Completely
responding to you, its customers | | | | | |

To what extentloes thetem 2 measure

INFORMATION Quality? - - - - - -

To what extentloes thaetem 2 measure

SYSTEM Quality? . - - . . -

To what extentloes thetem 2 measure

SERVICE Quality? - - - - - -

Item 3: Clarity in meaningof Output N{A Not ‘?t all Solme HaITway MUICh Complletely
To what extentloes thetem 3 measure

INFORMATION Quality? . - - . . -

To what extentloes thetem 3 measure

SYSTEM Quality? - - - - - -

To what extentloes thetem 3 measure

SERVICE Quality? . - - . . -
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7. APPENDIX B - Consensus Analysis

The complete result of consensus analysis regaskisging IS quality measures will be listed in
this section. Here is an example of representdfwguality measures agreement among existing

IS studies

Table 7-1 Results of Consensus Analysis

Measures Construct Number of Studies CVR | Significace
Information Relevance Information Quality 11 91 |
Information Timeline Information Quality 14 71 ™M
Information Accuracy Information Quality 16 .76 M
Information Quantity Information Quality, 12 .83 |
Information Format Information Quality 9 .89 |
Information Reliability Information Quality 11 73 |
Response Time System Quality 8 .62% N
Ease of Use System Quality 8 .88 M
System Accuracy System Quality 2 5 N/A
System Flexibility System Quality 4 75 N/A
System Reliability System Quality 6 1 |
System Accessibility System Quality 4 75 N/A
System Efficiency System Quality 4 75 N/A
Res%%npsell\r/tenr]\grs‘f of IS Service Quality 5 1 ™
Reliability of IS department Service Quality 4 1 AN/
Assurance of IS departmen Service Quality] 4 1 N/A
Empathy of IS department Service Quality 4 1 N/A
Tangibles of IS department] Service Quality 4 5 N/A
Privacy Service Quality 2 1 N/A

Note: CVR represents content validity ratio; N/Ae@ns sample size is too small to make a conclusion

whether one measure is significantly agreed amomnxgséng IS studies
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8. APPENDIX C - Correlation Matrix of System Quality, Information Quality, and Service Quality

Table 8-1 Test Inter-ltem and Item-to-Construct Correlation Matrix of System Quality, Information Qual ity, and Service Quality

Sys| Sys| Sys| Sys| Sys| Sys| Sys|Sys _| Info SQ| SQ |Sery
Q1Q2|Q3|0Q4|Q5|Q6| Q7| Q [IQ11Q2]1Q3|1Q4|1Q5[1Q6|1Q7|1Q8| Q |SQ1SQ2SQ3SQ4SQ5SQFSQ7SQ8 SQ9| 10| 11| Q

Reliability (SysQ1) 1

Accessibility (SysQ2] .555 1

Responsibility 554 6571 1

(SysQ3)

Fun to navigate 470 523 524 1

(SysQ4)

Easy to use (SysQ5)| .419 .57q .500 .5724 1

Sophistication 524 572 549 .643 .645 1

(SysQ6)

Up to date (SysQ7) | .421] .442 .467 .644 529 .600 1

Sys Q (Construct) |.757 .837 .767 .70§ .785 .837 .687 1

Accuracy (1Q1) .496.509 .417 .437 .42Q .449 .422 582 1

Format (1Q2) .500.525 .543 .649 .561 .596 .600 .698.492 1

Useful (1Q3) .596.540 .541 .506 .456 .437 .45Q .641.676.614 1

Currency (1Q4) .484.507 .460Q .524 .561 .564 .527 .659.643.575.591 1

Understandable (1QY).548 .499 .463 .396 .438 .390 .347 .579.497.386.575.53] 1

Completeness (IQ6)| .58%21 .403 .444 .443 .42§ .439 .596.780.511.653.651.496 1

Relevancy (1Q7) A71427 .462 .462 .49Q .452 .443 .578.487.505.583.714.520 .481 1

Trustful (1Q8) .550.484 .445 .42§ .410 .409 .446 .583.618.524.693.499.498 .663 .465 1

Info Q (Construct) |.648 .626 .616 .650 .628 .629 .617 .797.744.827.805.816.690 .702.799 .743 1

Sincere (SQ1) 3718426 .534 .462 .34Q .466 .423 .533.289.355.317/.374.267 .248 .252 .309 .401 1

Promise Time (SQ2)[ .379403 .465 .390 .371 .426 .364 .507.320.250.310.395.31Q .272 .281 .299 .380.807 1

Willing Help (SQ3) .339.343 .405 .338 .241 .375 .335 .426.310.195.290.329.270 .267 .270 .343 .345.740.749 1

Never Busy (SQ4) .325402 .4698 .390 .292 .404 .367 .471.262.223.268.312.253 .237 .227.288 .322.790.752.791 1

Safety (SQ5) 393406 .437 .364 .276 .371] .285 .462.320.209.338.374.332 .298 .336 .342 .386.635.575.628.577 1

Consistency (SQ6) 347363 .418 .356 .263 .369 .368 .443.269.220.311.302.291 .263 .232 .303 .332.752.741.768.734.684 1

120



Knowledge (SQ7) | .345319 .389 .329 .263 .319 .341 .410.276.237.304.339.299 .264 .27( .319 .356.708.684.755.723.659.791] 1

Operation (SQ8) 358376 .406 .39 .263 .369 .369 .449 299 271.372.350.318 .260 .280 .336 .389.661].623 .625.672.593 .699 671 1

Personal_Attention |.293 .312 .392 .396 .259 .361] .377 .409.207.235.267.316.223 .208 .290 .275 .329.682.624 .672.721.552.694.695.746 1

(SQ9)

Best_Interest (SQ10] .3/ 867 .443 443 270 .406 .399 .469.277.248.330.337.272 .249 .273 .331] .363.719.693.700.765 .595.732.718 .721 .789 1
Specific_Needs 340 .401 427 .458 .408 469 424 518 .310.334 341 .454 312 .303 .314 .347 .435.664.635.649.625.609.699.704.638 .657 684 1
(SQ11)

SERV_Q (Construct) .41 .469 .508 .497 .423 .510 .44( .581.365.35§.393.493.359 .332 .35§ .389 .487.804.765.742.723.758.732.734.785 .713.726.932 1]

Note: All correlations are significant at 0.01 léve
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Table 8-2 Nomological Network Information Quality and System Quality Correlation Matrix

1 | 102 | 103 | 04| 105| 196 107 108 SQ1 SQP SO3 SO4 58006 | SQ7. ' 1Q IQ | SQ | SQ | SQ lq.i1|sat2 sat3 satal w01 |02

Global 1/Global 2|Global 3Global 1/Global 2 Global 3|
1Q1 1

Q2 |0.714] 1

1IQ3 0.479/0.639] 1

1Q4 0.47| 0.65§0.777| 1

IQ5 [0.514/0.575|0.478| 0.51 1

1Q6 [0.594| 0.59 | 0.66§ 0.646| 0.599| 1

1Q7 [0.469| 0.494| 0.615| 0.66 | 0.503 0.665] 1

IQ8 |0.523(0.526| 0.495| 0.463| 0.368| 0.547| 0.476| 1

SysQ1|0.471| 0.48 | 0.4890.526| 0.504| 0.585| 0.538|0.526 1

SysQ2]0.438]/ 0.512| 0.513| 0.513] 0.522| 0.538| 0.483|0.487 0.545| 1

SysQ3]0.479| 0.466| 0.426| 0.406| 0.539| 0.541| 0.44|0.4610.553|0.657| 1

SysQ4|0.478| 0.537| 0.447| 0.446| 0.651| 0.519| 0.423|0.396 0.477| 0.525|0.51§ 1

SysQ5|0.505| 0.572| 0.432 0.426| 0.56 | 0.44| 0.4| 0.4P0.399|0.572|0.49710.567| 1

SysQ6 | 0.46 | 0.563 0.452| 0.416| 0.592| 0.438| 0.393|0.374 0.518| 0.573|0.543 0.636|0.637 1

SysQ7|0.462| 0.536| 0.442| 0.444| 0.598| 0.448| 0.452|0.345 0.419| 0.438|0.464 0.632/0.525 0.58 | 1

GI(;(bgaI 1 0.531] 0.564| 0.55| 0.486 0.544|0.558| 0.521|0.50§ 0.5 | 0.6710.569 0.588|0.584G 0.608|0.493 1

Glcl)(t;))al 2 0.631/0.613] 0.52| 0.5| 0.579 0.56 | 0.5270.514 0.529| 0.615|0.56§ 0.563|0.644 0.637|0.559 0.813 1

Glcl)(t?aIS 0.54 | 0.5370.496| 0.471| 0.565| 0.54 | 0.5020.424 0.415| 0.59 | 0.5770.562(0.564 0.586|0.476 0.805| 0.777 1

GIOSI:?aI 1 0.545|0.571| 0.5 | 0.4840.702| 0.59 | 0.5270.494 0.569| 0.637|0.629 0.546|0.621 0.653| 0.54| 0.69 | 0.727| 0.763 1

Glostgl 2 0.544| 0.563] 0.513| 0.528| 0.71 | 0.63| 0.55¢0.491 0.566| 0.653(0.591 0.551|0.637 0.633/0.546 0.714| 0.736| 0.736 0.88p 1

SQ

Global 3 0.576| 0.638| 0.525| 0.543| 0.656| 0.598| 0.553(0.475 0.602| 0.705|0.604 0.593| 0.62| 0.706/0.5527 0.766 | 0.775| 0.771 0.86p 0.901 1
Sat1l [0.461|0.497|0.424| 0.464| 0.538| 0.552| 0.37 |0.4820.611| 0.621|0.549 0.512|0.51| 0.557|0.38¢ 0.556| 0.552| 0.481 0.581 0.592 0.66 1
Sat2 |0.488| 0.495|0.401| 0.462| 0.513| 0.54 | 0.427 0.45| 0.551| 0.552|0.523 0.504|0.514 0.507|0.414 0.568 | 0.569| 0.529 0.538 0.554 0.6p6 0{88r
Sat 3 [0.438|0.463| 0.413| 0.422| 0.503| 0.535| 0.381(0.454 0.56 | 0.5430.541 0.455|0.51§ 0.488|0.37§ 0.537 | 0.577| 0.486 0.564 0.548 0.6p3 0|6;A§ 1
Sat4 |0.463(0.442| 0.373| 0.407| 0.504| 0.513| 0.385(0.405 0.58 | 0.5910.508 0.48 | 0.5160.492|0.417 0.526 | 0.544| 0.481 0.56 0.565 0.645 0|63010.783 1
IU1 |0.397|0.404| 0.409| 0.332| 0.575/ 0.506| 0.34 | 0.33 0.4 | 0.5420.552 0.463|0.436 0.441|0.389 0.498 | 0.479, 0.481 0.568 0.535 0.5p3 0|608%H40.4760.47| 1
IU2 | 0.494|0.534| 0.468| 0.405| 0.528| 0.465| 0.335| 0.41| 0.399| 0.478|0.413 0.54 | 0.4940.513|0.47§ 0.557| 0.55| 0.52| 0.562 0.562 0.592 00885 0.45|0.45/|0.674 1
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9. APPENDIX D - Alternative Models
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Figure 9-1 LISREL Estimates of Alternative Full Model 1
Table 9-1 Fit Indices of Alternative Full Model 1

Fit Index Cutoff Results
X(d.f., p) 1029 (530, 0.00)
X% d.f. <5.0 2.28
NFI >0.95 0.88
CFl >0.95 0.92
GFI >0.9 0.81
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AGFI >0.8 0.66
SRMR <0.05 0.1
RMSEA <0.05 0.068
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Figure 9-2 LISREL Estimates of Alternative Full Model 2

Table 9-2 Fit Indices of Alternative Full Model 2

Fit Index Cutoff Results
x4(d.f., p) 1174.17 (659, 0.00)
X% d.f <5.0 1.78
NFI >0.95 0.87
CFI >0.95 0.92
GFI >0.9 0.81
AGFI >0.8 0.68
SRMR <0.05 0.09
RMSEA <0.05 0.061
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Figure 9-3 LISREL Estimate of DeLone & McLean FullModel 1

Table 9-3 Fit Indices of DeLone & McLean Full Modell

Fit Index Cutoff Results
x4(d.f., p) 1151.19 (528, 0.00)
X% d.f. <5.0 2.18
NFI >0.95 0.86
CFI >0.95 0.90
GFI >0.9 0.79
AGFI >0.8 0.63
SRMR <0.05 0.14
RMSEA <0.05 0.076
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Figure 9-4 LISREL Estimates of DeLone & McLean FullModel 2

Table 9-4 Fit Indices of DeLone & McLean Full Model2

Fit Index Cutoff Results
x4(d.f., p) 1313.74 (657, 0.00)
X% d.f. <5.0 2.00
NFI >0.95 0.84
CFI >0.95 0.89
GFI >0.9 0.78
AGFI >0.8 0.65
SRMR <0.05 0.13
RMSEA <0.05 0.069
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10.APPENDIX E- Qustionnaire for Full Model Test

Georgia State University

Department of Computer Information System

Title: Evaluation of an online information system

Directions: The statements in the following sections ask your satisfaction, quality evaluation with the uLearn, also known as
WebCT, an online learning service system provided by GSU. Please think about your past experience with uLearn. Please circle a
number that best describes your evaluation of the factor in each statement. There are no right or wrong answers. (For example,
for Item Q1, if you are more satisfied than dissatisfied with uLearn, circle a number of the higher end of the Dissatisfied/Satisfied

scale, if you are more displeased than pleased, circle a number on the lower end of the displeased/pleased scale). Base your evaluation
on your first impression.

Q1. In general, with uLearn I am ...
Very dissatisfied 1 2 3 4 5 6 7 8 9 10 11 Very satisfied

Very displeased 1 2 3 4 5 6 7 8 9 10 11 Very pleased
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Frustrated 1 2 3 4 5 6 10 11  Contented
Q2. In general, I feel ... with uLearn
Terrible 1 2 3 4 5 6 10 11  Delighted
Q3. Based on all my experience with uLearn, l would ...
Defini
Never recommend to 1 5 3 4 5 6 10 11 efinitely recommend to
others others
Never useitifIcan 1 2 3 4 5 6 10 11  Definitely use it if I can
Q4. In general, I am ... with the Web-based information provided by uLearn
Very dissatisfied 1 2 3 4 5 6 10 11 Very satisfied
Very displeased 1 2 3 4 5 6 10 11 Very pleased
Frustrated 1 2 3 4 5 6 10 11  Contented
Disappointed 1 2 3 4 5 6 10 11  Delighted
Q5. In general, I am ... with all features and functions provided by uLearn
Very dissatisfied 1 2 3 4 5 6 10 11 Very satisfied
Very displeased 1 2 3 4 5 6 10 11 Very pleased
Frustrated 1 2 3 4 5 6 10 11  Contented
Never useitifIcan 1 2 3 4 5 6 10 11  Definitely use it if I can
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Strongly| Disagre | Slightly Slightl Strongl
disagree| e disagree |[Neutraly agree| Agree |y Agree

Q6. When I was using uLearn, I used features that helped me communicate
with my instructor regarding class learning issues (e.g., uLearn’s E-mail or 1 2 3 4 5 6 7
online discussion board or announcement board).
Q7. When I was using uLearn, I used features that helped me communicate 1 5 3 1 5 6 7
with my classmates (e.g., uLearn’s E-mail or online discussion board).
Q8. When I was using uLearn, I used features that helped me plan and 1 ) 3 4 5 6 7
schedule class events (e.g., uLearn’s calendar system).
Q9. When I was using uLearn, I used features that helped me track my 1 ) 3 4 5 6 7
learning progress (e.g., grade listing, assignment management, etc).
Q10. When I was using uLearn, I used features that helped me manage my 1 5 3 4 5 6 7
learning materials (e.g., file management).
Q11. To communicate with my classmates, I used uLearn most of time (e.g.,

. . . 1 2 3 4 5 6 7
email, message discussion board, etc).

12. uL. is th tem that I d t often t 1 i
Q12. uLearn is the system that I used most often to manage my learning 1 ) 3 4 5 6 7
progress.
Q13. I would like to use uLearn to manage my course materials even if it is not 1 ) 3 4 5 6 7
required by GSU.
Q14. I would recommend others to use uLearn’s email and discussion board 1 5 3 4 5 6 7
system to communicate for learning classes even if it is not required by GSU.
1 2 3 4 5 6 7

Q15. uLearn's text and images (e.g., labels of buttons and menus, page
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contents, etc) are relevant to their intended purposes.

Q16. uLearn's text and images (e.g., labels of buttons and menus, page

1 2 3 4 5 6 7
contents, etc) are up-to-date (i.e., no outdated information).
Q17. uLearn's text and images (e.g., labels of buttons and menus, page 1 5 3 1 5 6 7
contents, etc) are accurate (i.e., few errors).
Q18. uLearn's text and images (e.g., labels of buttons and menus, page 1 ) 3 4 5 6 7
contents, etc) are complete (i.e., no missing information).
Q19. uLearn's Web format is excellent. 1 2 3 4 5 6 7
Q20. uLearn's text and images (e.g., labels of buttons and menus, page
) 1 2 3 4 5 6 7
contents, etc) are useful (i.e., do help your work).
Q21. uLearn's text and images (e.g., labels of buttons and menus, page
1 2 3 4 5 6 7
contents, etc) are trustful.
Strongly| Disagre | Slightly Slightl Strongl
disagree e disagree |[Neutral|y agree| Agree |y Agree
Q22. uLearn's text and images (e.g., labels of buttons and menus, page
. . 1 2 3 4 5 6 7
contents, etc) are consistent with each other.
Q23. uLearn's text and images (e.g., labels of buttons and menus, page
, 1 2 3 4 5 6 7
contents, etc) are understandable (i.e., easy to understand and comprehend).
Q24. uLearn is reliable (i.e., few breakdowns). 1 2 3 4 5 6 7
Q25. uLearn is flexible in handling users various requests. 1 2 3 4 5 6 7
1 2 3 4 5 6 7

Q26. uLearn provides high integration of functions and data (i.e., ability to
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import / export data of different formats).

Q27. uLearn is highly accessible to its users. 1 2 3 4 5 6 7
Q28. Response of uLearn to its users’ request is fast. 1 2 3 4 5 6 7
Q29. uLearn is visually attractive or fun to navigate. 1 2 3 4 5 6 7
Q30. uLearn is easy to use. 1 2 3 4 5 6 7
Q31. uLearn is capable of handling complicated tasks. 1 2 3 4 5 6 7
Q32. uLearn support team has up-to-date hardware and software. 1 2 3 4 5 6 7
Q33. uLearn support team’s physical facilities are visually appealing. 1 2 3 4 5 6 7
Q34. uLearn support team are well dressed and neat in appearance. 1 2 3 4 5 6 7

Q35. The appearance of the physical facilities of the uLearn support team is in

1 2 3 4 5 6 7
keeping with the kind of service provided.
Q36. When uLearn support promise to do something by a certain time, they

1 2 3 4 5 6 7
do so.
Q37. When users have a problem, uLearn support team shows a sincere 1 ) 3 4 5 6 7
interest in solving it.
Q38. uLearn support team is dependable. 1 2 3 4 5 6 7
Q39. uLearn support team provides their service at the time they promise to

1 2 3 4 5 6 7
do.
Q40. uLearn support team insists on error-free records. 1 2 3 4 5 6 7
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(Q41. uLearn support team tells users exactly when service will be performed. 1 2 3 4 5 6 7
Strongly| Disagre | Slightly Slightl Strongl
disagree e disagree |[Neutral|y agree| Agree |y Agree

Q42. uLearn support team gives prompt service to users. 1 2 3 4 5 6 7

(Q43. uLearn support team is always willing to help users. 1 2 3 4 5 6 7

Q44. uLearn support team is never too busy to respond to users’ requests. 1 2 3 4 5 6 7

Q45. uLearn support team instills confidence in users. 1 2 3 4 5 6 7

Q46. You feel safe in your transactions with uLearn support team (i.e., account 1 5 3 1 5 6 7

application, maintenance, etc).

Q47. uLearn support team is consistently courteous with users. 1 2 3 4 5 6 7

Q48. uLearn support team has the knowledge to do their job well. 1 2 3 4 5 6 7

Q49. uLearn support team gives users individual attention. 1 2 3 4 5 6 7

Q50. uLearn support team has operation hours convenient to all users. 1 2 3 4 5 6 7

Q51. uLearn support team give users personal attention. 1 2 3 4 5 6 7

Q52. uLearn support team has the users” best interest at heart. 1 2 3 4 5 6 7

Q53. uLearn support team understand the specific needs of its users. 1 2 3 4 5 6 7

Q54. Overall, I would give the information quality from uLearn high marks. 1 2 3 4 5 6 7

Q55. Overall, I would give the information provided by uLearn a high rating 1 ) 3 4 5 6 7

in terms of quality.
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Q56. In general, uLearn provides me with high-quality information.

Q57. In terms of system quality, I would rate uLearn highly.

Q58. Overall, uLearn is of high quality.

Q59. Overall, I would give the quality of uLearn a high rating.

Q60. In general, I would consider services of uLearn as high quality services.

Q61. Overall, uLearn services are of high quality.

Q62. Overall, I would give the quality of uLearn services a high rating.

Please provide the following information about youself.

Male

1. Whatis your gender? Q

2. How many years have you used uLearn? years

Female

Q
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Not Very Somewhat Very
Experienced Experienced Experienced

3. How much experience do you have on using
uLearn (WebCT)?

Q Q Q Q Q Q Q

Thank you for completing all the questionnaires!
Please return them to the researcher.
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