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Utilization of World Wide Web style Web-Based Intranet Systems (W-BIS) is a 

rapidly expanding information delivery technique in many organizations. Published 

reports concerning these systems have cited return on investment values exceeding 

1300% and direct payback time periods as low as six to twelve weeks. While these 

systems have been widely implemented, little theoretically grounded research has been 

conducted in relation to users' acceptance, utilization or the perceived quality of these 

systems. 

The study employed a two-site investigation of corporate Web-Based Intranet 

Systems, with surveys distributed via the traditional mail system. The complete survey 

instrument distributed to employees included the ServQual / ServPerf, User Information 

Satisfaction, Ease of Use / Usefulness, and Computer Playfulness instruments. In 

addition to these previously developed instruments, the survey instrument for this study 

included measures of Web-Based Intranet Systems utilization and usefulness along with 

respondent demographics and subordinate-reported managerial commitment. 

Responses were analyzed with factor analytic techniques, including exploratory 

and confirmatory factor analysis. T-tests for differences in utilization and usefulness 



assessments were also conducted along with structural equation modeling for regression 

analysis of various hypothesized quality assessment contributors. 

This study investigated the reliability and validity of the ServQual / ServPerf 

instrument in an information systems service environment. The same analysis was 

conducted of the more generally accepted User Information Satisfaction instrument. The 

results of this study clearly demonstrated that the ServQual / ServPerf model is not valid 

in an information systems environment, and strongly recommends against the use of this 

instrument for the purpose of information systems quality assessment. The User 

Information Satisfaction instrument exhibited much stronger reliability and validity, and 

was identified as an appropriate assessment instrument for information systems quality. 

Ease of Use and Usefulness were found to be only slightly related to the user's 

assessment of system quality, and the individual's computer playfulness score was not 

related to quality assessment. Two individual variables (age and managerial 

commitment) were significant predictors of quality. Analysis of utilization rates and 

usefulness assessments found Web-Based Intranet Systems applications which facilitate 

connectivity activities of employees are more widely utilized and have higher quality 

assessments. 
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CHAPTER 1 

RESEARCH PURPOSE AND INVESTIGATIVE SIGNIFICANCE 

Utilization of World Wide Web style Web-Based Intranet Systems (W-BIS) is a 

rapidly expanding information delivery technique in many organizations. Published 

reports concerning these systems have cited return on investment values exceeding 1,300 

percent and direct payback time periods of six to twelve weeks (Netscape White Paper 

1996). While these systems have been widely accepted and implemented, little 

theoretically grounded research has been conducted in relation to users' acceptance and 

utilization of these systems or the perceived quality of these systems. 

Recent reports in information systems research literature (Kettinger and Lee 1995, 

1997; Pitt, Watson and Kavan 1995,1997; Van Dyke, Kappelman and Prybutok 1997) 

used and assessed the validity of the ServQual instrument for the purpose of assessing 

information systems quality. These studies have resulted in conflicting recommendations 

for this instrument. This study conducted an in-depth analysis of the ServQual and 

related ServPerf instrument, as well as completing an identical analysis of the User 

Information Satisfaction instrument (Ives, Olson, and Baroudi 1983). This analysis 

provided an comparative assessment of the validity and reliability of these two 

instruments, and recommendations concerning their utilization. 



This project is an in-depth examination of two corporate Web-Based Intranet 

Systems (W-BIS). The study also included an analysis of W-BIS applications, based on 

published case studies. This analysis allowed for the developing of a task and content 

taxonomy of W-BIS systems. W-BIS users at each individual site were surveyed to 

identify their perceptions concerning the ease of use and usefulness of the system, their 

assessment of the system's quality, their personal computer playfulness score, and other 

elements related to this study. An additional research issue for this study was the 

relationship of managerial commitment with the implementation and utilization of an 

W-BIS and its impact upon the employee's utilization and assessment of the system. 

Limiting this analysis to a single, specific system type at two separate 

organizations accomplished three important research objectives. First, by limiting the 

analysis to a single system type, the introduction of confounding variables based on 

system type was avoided. Second, by conducting the analysis across two separate 

organizations, the generalizability of the results were improved. Third, by conducting the 

research into the use W-BIS technologies, it provided an in-depth analysis of these 

rapidly growing information systems. 

Significance of Web-Based Intranet Systems 

"In the short-term - over the next five years - the enterprise-side market for 
Internet server technologies may grow slightly more slowly than the 
external, commercial market for these applications. However, it will more 
than make up for this slow start: demand for enterprise applications of web 
technology will probably end up being five times greater than for external 
applications" (Mark Winther, Internet Analyst at International Data 
Corporation as quoted in Netscape White Paper 1996, p. 2) 



This statement points toward one of the fastest growing components of many 

organizational Information Technology systems, Internet server technologies. These 

technologies are a primary component of Web-Based Intranet Systems, as defined on 

page 6. As these systems grow in size, their importance to the organization will increase. 

However, as a relatively new format of information systems, little empirical research has 

been conducted concerning the uses and benefits of these systems. This study addressed 

this gap in information systems research. 

Recent Developments with Intranet Systems 

A 1996 survey of business executives showed that of 169 decision makers who 

responded to a survey by the Business Research Group, over fifty percent had either 

already implemented an internal web site or were in the process of developing such a site 

(Engler 1996). These results are similar to those reported in Information Week, which 

showed that 49% of those firms responding to the survey already have direct Internet 

access for their employees (Yankelovich 1996). According to this same survey, this was 

expected to increase to 67% of these same firms by the spring of 1997 with another 10% 

of the firms testing the viability of such a connectivity policy (Yankelovich 1996). 

Gantz (1986) reported that the microcomputer has achieved the same level of 

penetration into the corporate world (in terms of the number of employees with desktop 

access) in ten years that the telephone required 75 years to achieve. With these systems 

increasingly tied together in local or wide area networks, it is entirely possible that a 

comparable level of penetration of Web-Based Intranet Systems (W-BIS) will occur in an 



even shorter time span. The rapid proliferation of networking technology points to a need 

to measure how and where these systems are being implemented, and to identify what 

results are being achieved. 

Research Goals 

The goals for this research project were to: 

1. investigate how corporations are deploying Web-Based Intranet Systems 
within the organization, 

2. classify how employees are utilizing the W-BIS technology, 

3. assess how well existing information systems quality assessment 
instruments fit W-BIS systems, 

4. identify specific factors related to how W-BIS contribute to an 
organization, and 

5. evaluate factors which contribute to or inhibit the success of W-BIS 
systems. 

By conducting an in-depth investigation of W-BISs in two different organizations this 

study provided a wealth of data on how to organize and categorize an W-BIS system. 

This data allowed for comparative research in this field by utilizing a consistent 

classification scheme for investigating W-BISs. By classifying how employees utilize 

the W-BIS technology, it was possible to draw conclusions and develop 

recommendations concerning business applications of this new technology. The 

assessment of how well the existing quality assessment instruments (User Information 

Satisfaction and ServQual / ServPerf) work in this new environment provides a well-

defined and empirically sound assessment of these quality analysis techniques for W-BIS 



systems. Identifying specific factors such as the user's assessments of ease of use, 

usefulness, and the overall quality of the system represented valuable feedback for 

organizations wishing to maximize the contributions obtained with this technology. The 

investigation of factors which contribute to or inhibit the success of W-BIS systems 

provided guidance for organizations seeking to develop these systems and to individuals 

who utilize these systems. 

Defining A Web-Based Intranet System and the Scope of the Study 

The first problem posed in this research was determining an exact definition for 

Web-Based Intranet System. Intranets have been defined in a variety of ways. Howard 

(1996) identified four widely varying definitions of an Intranet. These definitions were: 

1. An enterprise network. 

2. The use of Internet tools for access to corporate information. 

3. Using the Internet for remote access to corporate information, with no 
requirement for the specific use of Web servers. 

4. Using the Internet for remote access to corporate information using Web 
servers. 

Howard based his definition of an Intranet system on the fourth definition. His definition 

of an Intranet was "The use of Internet-related technologies for local and remote access to 

corporate information through the use of a Web-based browser as the human interface to 

corporate information" (Howard 1996, p. 14). 

Milliken proposed a much simpler definition of an Intranet, stating that "An 

intranet is the use of the Internet's technologies applied within an organization" 



(Milliken 1996 p. 37). Rway Communications used a similar definition for Intranet by 

stating that "An Intranet is merely a network of computers that can share data with each 

other using existing standardized WWW (World Wide Web) protocols" (Rway 

Communications 1996, p. 1). JSB Communications concured with this definition by 

defining an Intranet as "the descriptive term being used for the implementation of Internet 

technologies within a corporate organisation (sic), rather than for external connection to 

the global Internet" (JSB Communications 1996, p. 1). 

Netscape proposed a similar definition for Intranet in their Intranet Solutions 

White Paper where they stated: 

"Intranets, which run on open TCP/IP networks, enable companies to 
employ the same types of servers and browsers used for the World Wide 
Web for internal applications distributed over the corporate LAN. 
Because Intranets are based on the same independent standard Internet 
protocols and technologies, they are accessible to every member within an 
organization, regardless of their choice of hardware platform" (Netscape 
White Paper 1996, p. 1). 

All five of these definitions centered around a common thread-the application of 

protocols and technologies developed for the Internet for an internal, organization-

oriented information system. 

For the purpose of this study, a Web-Based Intranet System (W-BIS) was defined 

as: 

The utilization of commonly accepted Internet-Based information 
presentation formats and protocols such as the use of Hyper Text Markup 
Language (HTML) coded text files, TCP/IP-based servers and browsers, 
Usenet mailing lists and discussion groups, and related technologies for 
the purpose of delivering information within the organization. This 
system may be accessible from external Internet connections with the use 



of password protection and/or other security measures. The purpose of the 
system is to provide and/or share information for internal, organization-
specific purposes. 

This definition placed the focus on two specific elements, both of which were consistent 

with the previous definitions. The first is that an Intranet is defined by the technological 

interfaces used to create, deliver, and access information in the system. Therefore, 

without the use of TCP/IP-based servers and browsers, the system does not fit the 

category of Intranet. A wide variety of information systems have been and are being used 

by firms for the internal dissemination of information (i.e. Lotus Notes, IBM Profs). 

However, unless the system is specifically created to take advantage of the unique 

properties of a web-based information network, it does not fit into the definition used in 

this study. 

Likewise, unless the system is for internal, organizational usage, the system does 

not fit the definition of an Intranet. While the definition of an Intranet utilized in this 

study did allow for linkages to external information sites, the express purpose for the 

system is internal organizational usage. Both components of this definition are required 

in order for the system to fit the format required by this study. 

Importance of Empirical Research of Web-Based Intranet Systems 

James Cash (1995) postulated that there will be three waves to the development of 

the World Wide Web and its ensuing utilization for commercial purposes. These waves 

were: 1) internal enterprise communications, 2) external business-to-business commerce, 

and 3) external consumer commerce (Cash 1995). If this prediction is correct, the 
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current expansion of W-BIS's represents only the first phase in the commercial utilization 

of Internet technologies. In Cash's words "It makes sense to experiment with the Web 

internally before committing to commercial transactions, particularly in light of the Net's 

security vulnerabilities" (Cash 1995, p. 104). 

However, Cash's assessment was in direct contradiction to Winther's prediction 

(see page 2) that sales of commercial web-servers and software for internal W-BIS would 

grow slowly early on before taking off and eventually exceeding external applications in 

a five-to-one ratio (Netscape White Paper 1996). A market-research firm's survey did 

support Winther's contention that the long-term enterprise-side component of the Web 

market is larger than that for external systems. This survey projected that 1998 revenues 

from the sale of internal Web servers for use in a W-BIS would be four times as large as 

the sales for external Internet servers (Derfler 1996). 

Regardless of whether the internal W-BIS systems are the first phase of eventually 

considerably larger external commercial applications (as envisioned by Cash) or is 

trailing behind the development of external commercial applications as postulated by 

Winther, the overall size of these systems is projected as significant. In fact, given 

Winther's projections that the growth in enterprise-side Internet server technologies will 

exceed external WWW systems by a five-fold measure, the vast scope of the enterprise-

side internal systems begins to be realized. 

An example of these systems is found at AT&T, where approximately 50,000 

employees use a system which includes over 100 Netscape-equipped Intranet servers 



(AT&T The Full Story 1996). Other Fortune 500 firms which have publicized their 

Intranet technology stories include Eli Lilly & Company (Eli Lilly 1996), McDonnell 

Douglas's commercial aircraft manufacturing division (McDonnell Douglas 1996) and 

Mobil Corporation (Mobil 1996). These case stories give help to reinforce the opinion 

expressed by Winther that these systems are an inevitable expansion of the information 

technology within the organization. However, very little empirical research has been 

published concerning how organizations can utilize this technology within the 

corporation, or into the topics relating to individual user's assessment of and perceptions 

regarding this new technology. 

Potential Benefits of Web-Based Intranet Systems 

One reason for the growth in W-BIS applications are the benefits which are 

derived from these systems. A variety of benefits for the utilization of W-BIS have been 

touted in various publications. A review of these proposed benefits will identify how 

these proposed benefits are related to the factors which were assessed in this study. 

One of the potential benefits from developing and utilizing a W-BIS includes a 

freedom of choice in the selection of hardware and software platforms since W-BISs are 

developed based upon platform-independent TCP/IP standards. These standards have 

been implemented in nearly every hardware and software computing platform. With the 

vast expansion in popularity for the Internet, numerous software developers have 

developed Wintel (Windows-Intel), Macintosh and Unix versions of software tools for 

W-BIS development and utilization. 
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A second potential benefit is the ease of security implementations since the 

systems can be implemented within (or behind) the corporate firewall, thus affording a 

high level of security. To increase the security level even more, an information systems 

manager can implement an W-BIS application without any links to the external Internet. 

Such a system would represent an entirely internal information system, with no more risk 

exposure than any other internal information system. 

A third set of potential benefits from W-BIS implementation is the ease of use for 

system users. One author refers to these benefit by stating that "The Web is a great way 

to share information. It is fun and easy to use, and a local Web costs very little to create" 

(Ayre 1996, p. 151). It is because of references such as this in the published trade 

literature and case studies that the research instruments designed to measure ease of use 

(Davis 1989) and cognitive spontaneity, or playfulness, (Webster and Martocchio 1992) 

were included in this study. 

The low costs associated with the development of a W-BIS (mentioned by Ayre 

above) are a fourth area of potential benefits, while the ability to employ the Intranet 

system to decrease operational costs in other areas represents a fifth potential benefit. 

One example of decreased operational costs in other functional areas derived from 

implementing a W-BIS is the opportunity for reduced printing and mailing costs for 

organizations utilizing these systems for corporate communications. McDonnell-Douglas 

cited the fact that its average technical bulletin is in excess of 25 pages in length, and 

requires distribution to a world-wide audience as one of the cost savings associated with 
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the deployment of an Intranet site (McDonnell-Douglas 1996). By disseminating these 

reports via the corporate Intranet site, not only were printing and distribution costs 

reduced, but the reports were available immediately, rather than being delayed by the 

time required to produce and ship the briefings throughout the world. This example is an 

illustration of how a W-BIS fulfills the classic properties of information, which are 

accuracy, timeliness, and accessibility. This benefit is also an example of the proposed 

usefulness of an W-BIS system. These references to the usefulness of Intranet systems is 

one reason for the inclusion of Davis' Usefulness Scale (Davis 1989) in the research 

design of this study. 

From a research perspective however, none of these potential benefits have been 

identified in published research reports which were based on an empirical investigation. 

This lack of measurement flies directly in the face of Mason and Swanson's contention 

that "Measurement deserves recognition as one of the most important foundations of 

Management Information Systems" (Mason and Swanson 1982). They contended that 

the importance of measurement should be given a great deal of emphasis by Information 

Systems researchers and practitioners alike. This study was conducted to identify and 

measure specific factors related to how W-BIS contribute to an organization and to 

classify those factors which contribute to or inhibit the success of these systems. 

Research Significance 

The widespread adoption of Web-Based Intranet Systems alone provided 

significance to this research project. A report released by International Data Corporation 
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(IDC) detailed return on investments for W-BISs ranging between 1,300 percent and 

1,700 percent (Campbell 1996). The lack of empirically based research into the 

utilization and quality of these systems adds to the project's timeliness and importance. 

This study explored four specific areas related to W-BIS utilizations. The research plan 

for this study was to: 

1. Create a content and task taxonomy based on publicized W-BIS case 
studies and the investigation of existing W-BIS which provided for the 
categorization of how W-BIS are being deployed in organizations. 

2. Analyze how well existing instruments which are frequently utilized as 
surrogates for system quality performed when evaluating W-BISs. 

3. Survey users of W-BIS to identify how they assessed the usefulness, ease 
of use, and quality of information provided by the W-BIS. 

4. Evaluate organizational and personal factors which may affect how a user 
assessed an W-BIS. 

The creation of a taxonomy of potential applications for W-BIS systems, based on 

their deployment at the sites studied in this project as well as a review of literature 

concerning their deployment assists the decision-maker when evaluating the potential for 

deploying an W-BIS within their organization. This component of the research project 

fulfilled the first two goals for the research project, which were to investigate how 

organizations are deploying W-BIS systems and classifying how employees use these 

systems. 

The analysis of how well existing instruments which have been used to assess the 

quality of information systems perform in the assessment of a W-BIS will allow for the 

appropriate utilization of these survey instruments in the future. These instruments 
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(ServQual / ServPerf and User Information Satisfaction) have gained considerable 

acceptance in information systems research literature, and this study assessed the 

applicability of the instruments in a new information systems environment. This 

fulfilled the third goal of this research project, which was to assess how well these 

instruments perform in this new environment. 

The fourth goal for this project was to identify factors related to how a W-BIS 

contributes to the organization. The investigation of how users utilize and evaluate these 

systems provided a basis upon which the success and contributions of a W-BIS can be 

measured. Similarly, by investigating the ease of use, the usability, and individual 

perceptions of the systems, this research project contributed to the likelihood that these 

systems will be properly evaluated and implemented in the future. 

The fifth and final goal for the study was to evaluate factors which contribute to, 

or inhibit, the success of these systems. The evaluation of organizational and personal 

factors will investigate the impact of these issues in relationship to the evaluation of 

W-BIS quality and usefulness. Personal factors such as cognitive spontaneity, age, and 

frequency of W-BIS utilization all represent issues which were evaluated in the study, 

along with organizational factors such as the level of managerial commitment and the 

job-related tasks supported by the W-BIS. This evaluation completed the fifth goal for 

this project. 
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Organization of This Dissertation 

This dissertation is organized into six chapters. This chapter has defined the 

investigative significance of this research issue, as well as defining the scope and limits 

for the systems that were studied. Chapter Two contains a review of the existing body of 

research literature related to this research study. This review is structured around the five 

primary measurement instruments which were utilized in this study. In Chapter Three the 

specific research model employed in the study is depicted and explained. Chapter Four 

contains the specific steps followed in conducting this research project, including the 

development of the research instrument, the process of data collection, preparations for 

data analysis, and a review of statistical analysis techniques utilized in the study. 

Included in Chapter Five are the results of the study, including the statistical analysis 

conducted in this project, while Chapter Six provides an analysis and interpretation of 

these results. 



CHAPTER 2 

PRIOR RESEARCH AND SUPPORTING LITERATURE 

This chapter is intended to provide a survey of relevant prior research in areas 

related to the proposed study. It is not intended to serve as an exhaustive review and 

census of every research effort published in these areas. Every attempt was made to 

include a comprehensive review of those research efforts which are specifically relevant 

to this research effort. 

Organization of This Chapter 

Since this research project utilized several previously developed questionnaires, 

this chapter is organized around the research constructs measured by each of these 

instruments. The original survey questionnaires which were included as elements of this 

study included the Ease of Use / Usefulness scale (Davis 1989), Computer Playfulness 

Scale (Webster and Martoochio 1992), User Information Satisfaction (Ives, Olson and 

Baroudi 1983), and a modified form of the ServQual instrument (Parasuraman, Berry, 

andZeithaml 1991). 

The research constructs included in this study were: 

1. Ease of Use, which assesses how easily an information systems can be 
used to obtain the results desired by the user. 

2. Usefulness of the information system in completing an individual's 
required job tasks. 

15 
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3. Cognitive Spontaneity (or Playfulness), which assesses how spontaneous 
or playful an individual is when interacting with a computer system. 

4. Managerial Commitment, which is an assessment of how supportive an 
individual's manager is toward the utilization of W-BIS systems. 

5. User Information Satisfaction, which is a measure of the user's acceptance 
of and satisfaction with an information system. 

6. ServQual / ServPerf (Service quality and service performance), which is 
based on marketing research in the area of service quality, which is 
differentiated from product quality. 

Usefulness and ease of use were both included in this study due to the frequent 

references to these benefits in Web-Based Intranet Systems trade literature such as the 

citations included in Chapter 1 (see pages 10,11). Similarly, cognitive spontaneity is 

included because of references to W-BIS such as "fun to use" (Ayre 1996). Management 

commitment was selected due to its relationship to the originally hypothesized ServQual 

model (described in Chapter 3, page 61), while the User Information Satisfaction and 

ServQual / ServPerf instruments were used to assess the W-BIS user's perceptions of 

system quality. 

Ease of Use 

One of the Webster's Dictionary (1972) definitions for the word ease is "freedom 

from difficulty; facility". This definition fits the construct investigated in this study, as 

one component of this research effort was the exploration of the freedom from difficulty 

(or ease) with which individuals can access information in an W-BIS. 

The ease of using an information system has been linked with the user's intent to 

use the system, and acceptance of new systems. (Davis 1989). Since the W-BIS systems 



17 

represent a new technology within the organization, assessment of the ease of using these 

systems provided important insight into user's acceptance and utilization of these 

systems. 

Lucas conducted a number of studies concerning the use of Management 

Information Systems (MIS) which were published in a series of articles beginning in 

1973 and extending until 1978 (Lucas 1973,1974a, 1974b, 1975a, 1975b, 1978a, 1978b, 

1978c). While the statistical results reported for these eight studies was, in general, fairly 

sparse (i.e. Cronbach alphas were not reported, results of tests for interaction were not 

reported, and stepwise linear regression was the predominant method of analysis) the 

findings are related to the investigation of ease of use. Specifically, Lucas concluded that 

an individual's attitude toward the MIS system overall and toward the MIS staff serve as 

a predictor of MIS usage. Clearly, the individual's assessment of ease of use for a system 

is a component of the user's attitude toward the system. 

Ease of Use was implied in Robey's 1979 investigation of user attitudes and the 

use of MIS systems. In this study of 66 users of a customer contact system, Robey found 

that five components of his user attitudes survey were related to actual usage of the 

system. These five elements were; 1) the effect of the system on job performance, 2) the 

overall goals of the organization, 3) the level of overall support or resistance for the 

system, 4) the MIS staff/employee relationship, and 5) overall urgency for using the 

system. 
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Quoting statements such as "The system is very impressive, but it doesn't offer 

me anything I really need" and "I find I can do my job better and with less frustration if I 

do it manually than if I try to use the system", Nickerson (1981) listed a variety of 

reasons why individuals who have access to an information system may not use the 

system. These reasons include a number of factors which are potentially impacted by the 

system's ease of use, including the functionality of the system, accessibility-availability, 

stop-start hassle of using the system, system dynamics and response time, and training 

and user aids. Arguably, improvements in ease of use would impact on all of these 

assessment issues for the users. 

Franz and Robey (1986) reported on the results of a study aimed at investigating 

the relationship between the perceived usefulness of an information system and a variety 

of other organizational context and user involvement variables including items such as 

the individual's level in the organization, size of the MIS department, and size of the 

organization. This study reported a "modest support for the argument that user 

involvement increases the usefulness of information systems" (Franz and Robey 1986, p. 

346). However, when investigating the questionnaire used to assess usefulness of the 

system, two of the items (#9 - To what extent do you understand what this system does in 

assisting you with your job; and #10 - To what extent is this system troublesome for you 

or difficult to operate or to interact with in order for you to get information to accomplish 

your job) were clearly measuring the ease of use of the system, and not the system's 

perceived usefulness. Furthermore these two elements fit very nicely into two of Davis' 
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three subfactors, with #9 matching with the mental effort required to use the system, and 

#10 matching with the physical effort required to use the system. 

Partially as a result of the confusion of the two items ease of use and usefulness, 

Davis reported on the results of a study aimed at developing "better measures for 

predicting and explaining use". (Davis 1989, p. 320) The resulting instrument for the 

assessment of an information systems ease of use is made of six items, broken into three 

factors. These three components are the physical effort required to utilize the system, the 

mental effort required to utilize the system, and the user's perceptions of how easy a 

system is to learn. This instrument has been subjected to several replications, each aimed 

at validating the reliability and stability of the resulting scales. Table 1 (Reliability of 

Ease of Use Scale) reports the results obtained concerning the assessment of the statistical 

reliability of this scale. 

Adams, Nelson, and Todd (1992) replicated Davis' original instrument 

development work, completing two studies in order to test the validity and reliability of 

the proposed Ease of Use scale. The first study applied the Ease of Use instrument to the 

assessment of two dissimilar messaging technologies (e.g. Voice Mail and Electronic 

Mail). This study involved a field survey including users from ten organizations. This 

study found that the Ease of Use scale performed in a reliable manner across two different 

technologies. A secondary benefit of the study was that the investigation was conducted 

in a field environment, thereby confirming the lab study findings of Davis' (1989) 

original work which created the Ease of Use scale. 
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The second study reported by Adams, Nelson, and Todd involved undergraduate 

and MBA students who were using three popular microcomputer software packages. 

Respondents to the survey were selected on a convenience sample basis with a lab 

attendant distributed and collecting the surveys. For all three software packages, the ease 

of use Cronbach alpha ranged between .94 and .96. 

Table 1. Reliability (Cronbach's Alpha) of Ease of Use Scale 

Study Cronbach's Alpha 

Davis (1989) #1 .91 

Davis (1989) #2 .94 

Adams, Nelson, & Todd 
(1992)- Study #1 

.88 E-Mail 

.81 V-Mail 

Adams, Nelson, & Todd 
(1992)- Study #2 

.94 WordPerfect 

.96 Lotus 1-2-3 

.96 Harvard Graphics 

Hendrickson & Massey 
(1993) 
Hendrickson & Latta 
(1996) 

.90 - 1st Administration 

.93 - 2nd Administration 

.92 - 3rd Administration 

Dillon, McDowell, Saliman 
& Conklin (1996) 

.76 

Hendrickson and Massey (1993) reported on a test-retest administration of the 

Ease of Use instrument with a study which involved the administration of the ease of use 

instrument to 51 undergraduate students in an introductory information systems class. 

The students were asked to assess the ease of use for Lotus 1-2-3 (a spreadsheet software 

package). The first two questionnaire administrations were separated by three days, 
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which was used to assess the short-term reliability of the instrument in a test/retest 

environment. The third administration was conducted two months later in order to 

evaluate the longer-term test/retest reliability. The Cronbach alpha results for all three 

administrations ranged between .90 and .93, well within the acceptable range for the 

instrument's reliability. 

The test-retest correlations were evaluated based on Spearman correlations, as 

recommended by Nunnally (1978). The results were reported for two separate samples, 

with Spearman correlation scores reported for each sample individually. The individual 

items exhibited correlation results ranging from .54 to .73, with the overall scale total 

exhibiting a .77 and .70 correlation. The first result is slightly below the recommended 

level of .80 as suggested for "basic" research (Nunnally 1978) but both are above the .70 

level suggested for "exploratory" research. Since the proposed study is intended as an 

exploratory evaluation of how organizations are utilizing W-BIS, this level of test-retest 

correlation is acceptable. 

Moore and Benbasat (1991) included an ease of use element in their study of 

information technology adoption. In their study, the four questionnaire items which were 

utilized to assess ease of use were; 

1) My interaction with a personal workstation is clear and understandable, 

2) I believe that it is easy to get a personal workstation to do what I want it to 
do, 

3) Overall, I believe that a personal workstation is easy to use, and 
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4) Learning to operate a personal workstation is easy for me (Moore and 
Benbasat 1991). 

When comparing these items to the three factors identified in Davis' Ease of Use 

scale (physical effort required, the mental effort required, and the user's perceptions of 

ease of learning), there is a nearly direct correlation of elements. Moore and Benbasat's 

second and third items match up with Davis' physical effort required while Moore and 

Benbasat's first item fits very well with Davis' mental effort required. The fourth 

element included in Moore and Benbasat's Ease of Use is an almost identical match to 

Davis' third factor of ease of learning. The overall Cronbach alpha coefficient for Moore 

and Benbasat's four item ease of use scale was .85. The results of this study adds facial 

validity to the three sub-factors which make up Davis' Ease of Use scale. Based on this 

analysis, and the previously cited references for this topic, the Ease of Use scale selected 

for inclusion in this study is accepted as a valid and reliable measure of the ease of using 

the W-BIS system. 

Usefulness 

Webster's Dictionary (1972) defines useful as "having a practical function, 

purpose or effect; worthwhile". This definition fits the construct investigated in this 

study. This study postulated that the degree to which an individual finds a Web-Based 

Intranet System (W-BIS) useful was correlated to their assessment of the quality of the 

system. 

The perceived usefulness of an information system has been linked with the user's 

intent to use the system, and their acceptance of new systems (Davis 1989). Since the W-
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BIS systems represent a new technology within the organization, assessing the usefulness 

of these systems provides important insight into user's acceptance and utilization of these 

systems. 

Robey (1979) found that "user attitudes (or perceptions) are significant correlates 

of system use" (p. 534). This research was based on an investigation of computer-based 

system utilized by sales force staff to record, update and maintain information relevant to 

customer accounts. The attitude assessment instrument in this study relied on a Likert-

scale based questionnaire. 

Similarly, DeSanctis (1983) found a strong correlation between user's 

expectations for a Decision Support System and how they assessed the quality of the 

system. This relationship, referred to as Expectancy Theory, stipulates that the 

anticipation of an individual in relationship to the actual performance of the system will 

impact on how that individual perceives the system's performance. 

The Technology Acceptance Model (TAM) which is derived from psychology's 

Theory of Reasoned Action (TRA) was developed by Davis (1986) and includes two 

primary components; perceived usefulness and perceived ease of use. Davis, Bagozzi 

and Warshaw (1989) drew upon the Theory of Reasoned Action (TRA) and the 

Technology Acceptance Model (TAM) to investigate user acceptance of computer 

technology. Since the TAM is an adaptation of the TRA intended to specifically model 

user acceptance of information systems, it was hypothesized that this model would do a 
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better job of modeling the relationship between user perceptions and intentions and actual 

system usage. However, this hypothesis was not supported by the study's results. 

Davis, Bagozzi and Warshaw (1989) did find that during early utilization of an 

computer technology, (specifically a computer-based word processing system) that both 

perceived ease of use and perceived usefulness were jointly responsible for a person's 

intention to use a system. However, after the individuals became familiar with the 

system, their intention to use the system could be predicted from their perceptions of the 

system's usefulness, while perceived ease of use was only indirectly related to the intent 

to use the system. 

Franz and Robey (1986) used a twelve item scale to assess the perceived 

usefulness of a management information system. This study was intended to assess the 

impact of user involvement in the development process on the user's assessment of 

perceived system usefulness. The twelve items included in the usefulness assessment 

included elements such as system usage, reliance on the system, quality of the system's 

data, and the ease of using the system, which is included in the following section. 

Howard and Mendelow (1991) studied the discretionary use of computers by 

business school faculty in the United States. This study found that one of the factors 

related to this discretionary use was the "quantitativeness" of the functional area the 

faculty member worked in. This relationship was explained as "this supports the 

expectation that people's level of computer use is related to the task domain". Since 
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usefulness has already been defined as having a practical value, this finding supports the 

inclusion of perceived usefulness as a construct in this study. 

Davis (1989) reported on the development of a six item scale which is designed to 

assess an information systems usefulness. The scale is made up items designed to tap 

into three different aspects of usefulness, namely job effectiveness, productivity and time 

savings, and the importance of the system to an individual's job performance. Davis' 

study (1989) involved a multi-stage study in which the investigator used industry experts, 

industry users, and student subjects to initially compile the elements of information 

technology usefulness and then to create and test a short scale which assesses these 

attributes. This six item Usefulness Scale has been adapted to assess W-BIS in this study. 

Adams, Nelson, and Todd (1992) replicated Davis' original instrument 

development work, completing two studies in order to test the validity and reliability of 

the proposed Usefulness Scale. The first study focused on the applicability of the 

Usefulness Scale across two dissimilar messaging technologies, specifically Voice Mail 

and Electronic Mail across ten organizations. This study found that the Usefulness scale 

was reliable across two different technologies. Another benefit of the study was that it 

investigated these messaging technologies in a field environment, thereby confirming the 

findings of Davis' (1989) lab study which was conducted when creating the Usefulness 

scale. 

Hendrickson and Patti D. Massey (1993) reported on a test-retest administration 

of the Usefulness Scale based on a study involving 51 undergraduate students in an 
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introductory information systems class. The students were asked to assess the usefulness 

of the Lotus 1-2-3 spreadsheet software package. The test was administered three times 

over a two month time span. The first two administrations of the instrument were 

separated by three days in order to assess the short-term reliability of the instrument in a 

test/retest environment while the final administration was completed two months later in 

order to investigate the longer-term test/retest reliability. 

The same two authors published a more extensive description of the same study 

three years later (Hendrickson and Patti D. Latta 1996). This report also included 

additional data on the test/retest validity statistics, but it does not appear to be reporting 

on a new administration of the Usefulness instrument. Therefore, these two studies 

(Hendrickson and Patti D. Massey 1993; and Hendrickson and Patti D. Latta 1996) are 

reported as the same study in Table 2. This table summarizes the Cronbach's alpha 

reported in the three studies of the Usefulness scale instrument. 

The test-retest correlations were evaluated based on Spearman correlations, as 

recommended by Nunnally (1978). The results were reported for two separate samples, 

with Spearman correlation scores reported for each sample individually. The individual 

items exhibited correlation results ranging from .59 to .77, with the overall scale total 

exhibiting a .80 and .85 Spearman correlation result. This result is at or above the 

recommended level of .80 as suggested for "basic" research (Nunnally 1978) and is well 

above the .70 recommended for "exploratory" research. Since this study was intended an 
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exploratory evaluation of how organizations use W-BIS, this level of test-retest 

correlation is acceptable. 

The final entry in Table 2 reports the Cronbach's alpha obtained in a study 

involving nurse's acceptance and use of bedside computer system (Dillon, McDowell, 

Salimian, and Conklin 1996). This study reports similarly high scores on this assessment 

of the instrument's reliability. 

Table 2. Reliability (Cronbach's Alpha) of the Usefulness Scale 

Study Cronbach's Alpha (A) 

Davis (1989) #1 .97 

Davis (1989) #2 .98 

Adams, Nelson, & Todd 
(1992) - Study #1 

.94 E-Mail 

.93 V-Mail 

Adams, Nelson, & Todd 
(1992)- Study #2 

.93 WordPerfect 

.95 Lotus 1-2-3 

.91 Harvard Graphics 

Hendrickson & Massey 
(1993) 
Hendrickson & Latta 
(1996) 

.89 - 1st Administration 

.95 - 2nd Administration 

.96 - 3rd Administration 

Dillon, McDowell, Saliman 
& Conklin (1996) 

.93 

In summary, the Usefulness instrument developed by Davis appears to possess an 

extremely stable level of reliability, with Cronbach alpha scores reported in the range of 

.89 to .98 in eleven different administrations of the instrument in six different studies in a 
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variety of settings. While Cronbach's alpha does not assess the extent to which the 

instrument actually measures the construct usefulness, it does indicate the consistency 

with which individuals complete the instrument. Therefore, this survey instrument is 

accepted as a reliable research tool for this study. 

Cognitive Spontaneity (Playfulness) 

While playfulness has been defined as being composed of the five dimensions of 

cognitive spontaneity, social spontaneity, physical spontaneity, manifest joy and sense of 

humor, only the dimension of cognitive spontaneity measured with the Playfulness scale 

is included in this study (Bamett 1990; Barnett 1991; Lieberman 1977). Sense of humor 

and manifest joy are excluded due to the fact that these elements are both difficult to 

assess and thought to be poorly associated with workplace behaviors. Physical 

spontaneity, which is evidenced by physical play activities exhibits a similar poor 

relationship to computer usage. Social spontaneity could be considered a factor in this 

context, since an individual's propensity for and comfort with group as opposed to 

individual activity could arguably be considered to have an impact on the individuals use 

of a computer system. However, this component of playfulness was not included in the 

study since the focus of the study is on individual perceptions, rather than group factors. 

Therefore the dimension of cognitive spontaneity was selected as the dimension of play 

which exhibited the best potential for interaction with an individual's usage of an W-BIS. 
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Cognitive spontaneity (as assessed with Webster's Computer Playfulness Scale) 

represents a personal trait, an element which was defined as a component of an 

information system in Mason and Mitroff s seminal definition of an information system. 

"an information system consists of, at least, a PERSON of a certain 
PSYCHOLOGICAL TYPE who faces a PROBLEM within some 
ORGANIZATIONAL CONTEXT for which he needs EVIDENCE to 
arrive at a solution, where the evidence is made available through some 
MODE OF PRESENTATION" (Mason and Mitroff 1973). 

There has been evidence put forward which suggests that computer users have 

experienced an element of playfulness in their interactions with a computer system 

(Carlson, Grace and Sutton 1977; Carroll 1982). Katz reports that "there seems to be a 

recurring indication that adults using computers may report or engage in a variety of 

playful behaviors" (Katz 1987, p. 99). 

One example of how a computer can contribute to a user's ability to engage in 

playful behavior is exhibited in the fact that "The computer permits the superficial 

perusal in ways never before dreamed. Entire libraries can be surveyed in seconds" (Katz 

1987, p. 107). This specific facet of computer playfulness can be exhibited in a corporate 

W-BIS which has a full-text search engine incorporated into the system. 

The ability to either incorporate playful interactions into work-related computer 

tasks or to treat the actual work sessions as play may be related to an individual's job 

performance. User's who have exhibited the ability to treat work as play was identified 

as a characteristic which is consistent with successful problem solving and adult learning 

(Carrol and Mack 1984). 
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Playfulness has also been linked with improved outcomes by individuals in a 

workplace environment. "Employees higher in cognitive playfulness demonstrated 

higher test performance and more positive affective outcomes" (Martocchio and Webster 

1992, p.553) when compared to employees who had previously exhibited less cognitive 

playfulness. 

Playfulness has also been investigated for its relationship to how individuals 

process information. Csikszentmihalyi (1990) references playfulness as a "particularly 

appropriate construct" when investigating how individuals interact with systems which 

require symbolic representations. The iconic graphic user interfaces common with 

W-BIS implementations are an example of these symbolic representations. Based on 

Csikszentmihalyi's findings, the cognitive spontaneity aspect of playfulness is a relevant 

construct to investigate in relationship to user's interactions with an W-BIS. 

Another category of investigation for the relationship of cognitive spontaneity and 

work activity is to investigate system attributes which encourage the state of playfulness. 

Starbuck and Webster defined three specific attributes which encourage users to engage 

in playful behaviors. These attributes were; 

1. systems which provide quick response, 

2. easy to use systems, and 

3. systems which can be tailored to the user's specific requirements 
(Starbuck and Webster 1991). 

All three of these attributes have been cited in trade literature and publications as 

justification for the development of an W-BIS. 
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A properly developed W-BIS can allow world-wide access to information in a 

matter of seconds as evidenced by AT&T's deployment of an W-BIS used by over 

50,000 employees throughout the organization (AT&T 1996). A similar example is 

McDonnell Douglas's use of an W-BIS to distribute four or five technical aircraft service 

bulletins (average length 25 pages) worldwide each day. Brad Foreman, general manager 

for Maintenance and Modifications makes the point that, 

"Up to 65 percent of our customers are international. When we mail 
service bulletins to them, they can take two to three weeks to arrive. The 
technical information in the bulletin is crucial-so every missed week 
counts." (McDonnell Douglas 1996). 

While ease of use is a specific construct under investigation in this study, there is 

no dispute that this aspect of an W-BIS is frequently mentioned as a benefit for the 

system. Olivetti cites several examples of efficiency benefits in the deployment of their 

W-BIS. Claudio Adriani, the Director of Technology Strategies states that, 

"Our researchers need to access the largest possible amount of current 
information, both inside and outside the Olivetti Group. In an R&D 
environment, the free exchange of ideas and information is a powerful 
catalyst for innovation." (Olivetti 1996, p. 2) 

Already the ease of using the W-BIS to share and provide this information to research 

and development teams is providing benefits to Olivetti Ricerca. Adriani relates that, 

"We are beginning to see increased productivity and creativity with this new R&D model. 

For example, if a problem has already been solved by an one employee, we can find out 

about it immediately" (Olivetti 1996, p. 2). 
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While the W-BIS environment may not appear to provide a great deal of ability to 

tailor the system to the users's direct preferences, there is an element of customization 

inherent in an W-BIS. Since an W-BIS system can be deployed in an heterogenous 

computing environment mixing Apple Macintoshes with Sun workstations and IBM-

compatible PCS, all served from a Unix-based server, even the desktop system's 

hardware and operating environment can be tailored to the user's preference. This 

capability ensures that the software application the user desires to use will not define the 

hardware and/or operating system required for the desktop machine. 

The playfulness scale utilized in this study is the seven item short form developed 

by Webster and Martocchio (1992). This scale is presented as representing a 

measurement of "cognitive spontaneity" (Webster and Martocchio 1992). The seven 

items of the short-form Computer Playfulness Scale focus on attributes such as 

spontaneity, flexibility and inventiveness. These items were extracted from a longer (22 

item) instrument based on factor analysis. 

The initial instrument construction for the seven item short form Computer 

Playfulness Scale was completed during a research effort which administered the survey 

instrument five separate times. The study focused on the interrelationships of playfulness 

with factors such as computer anxiety, computer efficacy, and computer competence. 

Overall, playfulness was found to be positively correlated with self-reported computer 

experience levels, positive moods, satisfaction with the trainer, and learning. Learning 



33 

was assessed based on the student's performance on multiple choice quizzes. There was 

a negative correlation with computer anxiety levels. 

Table 3. Reliability (Cronbach's Alpha) of Playfulness Scale 
(Yager and others 1997) 

Observation Cronbach's Alpha 

Initial Assessment .90 

Microsoft Windows .88 

Microsoft Word .87 

Microsoft Excel .94 

This same instrument was subjected to repeated test-retest reliability assessment 

(Yager, Kappelman, Maples, and Prybutok 1997). The results of this study found that the 

short-form instrument represented a reliable instrument for inclusion in a research study. 

This study involved students who completed the Computer Playfulness Scale instrument 

a total of four times over a five week period. The Cronbach's Alpha reliability 

coefficient is reported for each session in Table 3. With values ranging between .87 and 

.94, the instrument exhibited reliability in this study. 

Managerial Commitment 

Managerial commitment to a project has long been associated with the projects 

acceptance, utilization, and success and/or failure (Doll 1985; Ledbetter, Snyder, and Cox 

1985). This level of commitment has been assessed in a variety of formats. However, 

taking a direction favored by studies in user computer efficacy, this project used a 
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subordinate reported scale to assess the level of managerial commitment to the W-BIS 

(Hill, Smith and Mann 1987). Since the impact of managerial commitment is based on 

the employee's assessment of that commitment, it was reasonable to assume that the 

employee's perception of that commitment level was a better indicator than an 

assessment of this commitment from the manager him/herself. 

This expectation is supported by studies which have assessed managerial 

influence in technology implementation (Leonard-Barton and Deschamps 1988). This 

study utilized employee responses to items such as "My manager supports my using 

LAYOUT" (the software whose usage which was under investigation). The employees 

assessed the level of managerial support for three different levels of management within 

the organization. The study however, failed to demonstrate a relationship between 

managerial support and new technology utilization. 

A similar strategy was pursued in an investigation into the diffusion of MIS into 

an organization (Kwon 1990). This study utilized questionnaire's distributed to "MIS 

opinion leaders" (end users from within various departments) which required the 

respondent to assess the top management's commitment and predisposition toward MIS 

usage. This study found that the level of MIS maturity was positively correlated with 

managerial support and attitudes. 

An investigation of organizational environment factors and the implementation of 

office automation included six organizational context variables, including management 

commitment (Ledbetter, Snyder & Cox 1985). All of these factors were assessed based 
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on employee responses on a survey questionnaire, including the assessment of managerial 

commitment. Items used to assess the employee's perception of managerial commitment 

included question 18 - "Top management supports my efforts to us office automation 

systems" and question 56 "Top management is committed to make our office automation 

system work well" (Ledbetter, Snyder, and Cox 1985, p. 167 & 169). This 

implementation gave further credence to the assessment of managerial commitment based 

on subordinate-reported perceptions of this commitment. 

In a study of how executive involvement in the information systems development 

was related to successful information systems, four specific elements were found to be 

significantly related (P-values between .05 and .01) to successful development (Doll 

1985). These four elements were: 

1. the existence of an executive steering committee, 

2. the development and maintenance of written plans for systems 
development, 

3. agreement on the criteria for project selection, and 

4. long-term commitment to stable project funding levels (Doll 1985). 

An evaluation of these four elements reveals that three of the four items (all except 

number three) could be considered evidence for managerial commitment to the 

information systems. 

User Information Satisfaction 

The construct of User Information Satisfaction (UIS) has been used as a surrogate 

for a variety of information systems quality measures in a large number of research 



36 

projects since it was first developed in 1983. This utilization is consistent with its use in 

this study as an assessment of the user's perceptions of the overall quality of the W-BIS. 

Melone (1990) attributes its application, in part, to two considerations. These are the 

provision of "a standard for making comparisons across organizational units and over 

time within units" and the fact that they are "relatively simple and inexpensive to 

administer" (Melone 1990, p. 76). Whether these were in fact the reasons for this 

acceptance and utilization, it is an indisputable fact that a large number of research 

projects in a variety of topics have incorporated the User Information Satisfaction 

construct as a component of their systems measures. For this reason, the User 

Information Satisfaction instrument was selected to serve as one of the surrogates for the 

assessment of system quality. 

The User Information Satisfaction (UIS) instrument is a seventeen item 

questionnaire, which employs the use of semantic differential scales to assess the user's 

level of satisfaction with an information system. The instrument includes thirteen 

specific items, broken into three factors of Information Systems Personnel (five items), 

Information Product Quality (five items) and Knowledge and Involvement (three items). 

There are also three factor summary questions (one each for Information Systems 

Personnel, Information Product Quality, and Knowledge and Involvement) and a global 

satisfaction measure. 

Klenke (1992) critiqued the construct validity for research into user satisfaction 

and user involvement. This critique focused attention on the process used by researchers 
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in user satisfaction to select the component of user satisfaction. Klenke identified 18 

different research projects (listed in Tables 4 and 5 ) which were aimed at developing 

and/or validating an instrument for user satisfaction assessment. Of these 18 efforts, six 

used either the original Bailey and Pearson (1983) UIS instrument set of factors, or a 

modification of this scale designed to more closely fit the specific research project. Six 

other projects used either the Ives, Olson and Baroudi (1983) short-form instrument or an 

adaptation of this instrument designed to more closely fit the specific research project. 

Since the Ives, Olson and Baroudi instrument is, itself, a derivative of the Bailey 

and Pearson instrument, this indicates that the original Bailey and Pearson work was 

responsible for, or a component in, almost every user information satisfaction scale 

designed since its initial publication in 1983. In fact, there were only two studies 

included in the Klenke analysis which were published following the development of these 

two instruments (Bailey and Pearson and Ives, Olson, and Baroudi) which did not rely on 

one of these two instruments for its construct measurement. One of these was the Doll & 

Torkzadeh (1988) end-user computing satisfaction instrument, the other is Rushinek & 

Rushinek's 1986 user satisfaction instrument. This illustrates the pervasive nature of the 

UIS instrument in terms of the assessment of information system quality. 

Based on the widespread utilization of the user information satisfaction scales for 

the measurement of user satisfaction, it is useful to review how the User Information 

Satisfaction (UIS) construct has been utilized in research projects. One of the most 

common utilizations of this construct is to use it to gauge the overall quality or overall 
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acceptance of an information system. A variety of research projects have used the user 

information satisfaction construct as the measurement for systems success or systems 

quality. 

Table 4. User Information Satisfaction Instruments (1974-1986) 
Authors Construct Scale Sample Descriptive Data 

Swanson 
(1974) 

MIS Appreciation 
16 items measuring Cost & 
benefit of MIS Inquiry 

37 Users of 
Engineering Info. 

Not Reported 

Maish 
(1978) 

User Behavior 
52 items including 21 from 
Lucas (1973) 

62 survey 
respondents 

Not Reported 

Alavi & 
Henderson 
(1981) 

User Satisfaction 
No item descriptions, 7 
point Likert scale 

graduate students, 
number unknown Not Reported 

Cheney & 
Dickson 
(1982) 

User Information 
Satisfaction 

44 Items derived from 
Lucas (1973) 

72 users involved in 
project output Not Reported 

Bailey & 
Pearson 
(1983) 

User Satisfaction 
39 items drawn from 
literature, semantic 
differential scale 

32 managers Not Reported 

Ives, Olson 
& Baroudi 
(1983) 

User Information 
Satisfaction 

13 items shortened from 
Bailey and Pearson scale 

200 survey 
respondents Not Reported 

Barki & Huff 
(1985) 

DSS Success 13 item Ives, Olson and 
Baroudi short-form scale 42 bank managers Means Scores 

Raymond 
(1985) 

User Information 
Satisfaction 

13 item Ives, Olson and 
Baroudi short-form scale 58 managers Not Reported 

Mahmood & 
Becker 
(1985-86) 

User Information 
Satisfaction 

22 items from Ives, Olson, 
and Baroudi scale 

57 DP/MIS mgrs & 
end users Not Reported 

Rushinek & 
Rushinek 
(1986) 

User Satisfaction 17 independent items 
reflecting satisfaction 

448 survey 
respondents Not Reported 

VOTE: The studies are listed in chronological order. The! Descriptive Data column indicates 
what measures of central tendency and dispersion were reported in these studies. 
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Table 5. User Information Satisfaction Instruments (1987-1990) 

Authors Construct Scale Sample Descriptive 
Data 

Raymond 
(1987) 

User 
Satisfaction 

20 items from Bailey & 
Pearson relevant to 
small businesses 

464 financial managers 
in Canadian 
manufacturing firms 

Mean satisfaction 
scores for batch and 
online users 

Baronas & 
Louis 
(1988) 

User 
Satisfaction 

9 item customized 
Bailey & Pearson scale 

92 payroll & personnel 
employees 

Means, standard 
deviations 

Baroudi & 
Orlikowski 
(1988) 

User 
Information 
Satisfaction 

13 item Ives, Olson and 
Baroudi short-form 
scale 

358 employees from 26 
firms 

Avgs of component 
scales 

Doll& 
Torkzadeh 
(1988) 

End-user 
computing 
Satisfaction 

12 item 5 point Likert 
scale 

618 end users of 250 
different applications Means & variances 

Montezami 
(1988) 

End User 
Satisfaction 

35 item modified 
Bailey and Pearson 
scale 

86 end users & 67 DP 
users from Canadian 
firms 

Means scores 

Tait & Vessey 
(1988) 

User 
Satisfaction 

Modified & shortened 
Bailey and Pearson 
scale 

42 user pairs Not reported 

Galletta & 
Lederer 
(1989) 

User 
Information 
Satisfaction 

13 item Ives, Olson, 
and Baroudi scale 

92 managers enrolled 
in MBA program Means scores 

Tan & Lo 
(1990) 

User 
Information 
Satisfaction 

33 items form Bailey & 
Pearson converted to a 
7 point Likert scale 

68 users of OA systems 
in institutions of higher 
learning in Singapore 

Not reported 

what measures of central tendency and dispersion were reported in these studies. 

Examples of using a measure of User Information Satisfaction for an overall 

quality surrogate in a research project include Barki and Huffs (1990) research into 

decision support systems usage patterns, Baronas and Louis' (1988) research into user 

involvement and systems acceptance, Beise's (1989) research concerning the assessment 

of information systems and organizational interfaces, Zviran's (1992) research into issues 
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related to hospital information systems, and Benard and Satir's (1993) research 

concerning executive information systems and executive information needs. While this is 

not an exhaustive listing of UIS's utilization in research, it is indicative of its breadth of 

topics. One common characteristic of these research efforts is the fact that the topics of 

research required user involvement and assessment. It is this commonality which has 

resulted in the use of the User Information Satisfaction scales. 

However, Galletta and Lederer (1989) have presented some reservations as to the 

applicability of this study as an overall systems effectiveness or efficiency measure. 

They identified three predominant reasons for the importance of user satisfaction. These 

were; the fulfillment of the MIS departments goals, user's quality of life, and the extent of 

voluntary system utilization. All three of these components can be impacted upon by the 

user's level of satisfaction with an information system. 

Additionally, Galletta and Lederer identified two reasons for the importance of 

user satisfaction assessment, identified as summative and formative evaluations. 

Summative evaluation involve the use of user satisfaction as a predictive measure of 

other attributes, while formative evaluations involve the use of user satisfaction measures 

as a feedback assessment for related user perceptions. Under both circumstances, the 

measurement of user satisfaction is an important component of the research. 

The UIS instrument was utilized in a formative evaluation in this study, since it is 

not being used to predict any other attributes. The related user perceptions evaluated in 

the study are the ease of use, usefulness, managerial commitment, and computer 
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playfulness. This research study investigated the relationships that these elements had 

with the User Information Satisfaction scale. 

ServQual / ServPerf - Measurement of Service Quality 

A consumer's perception of quality levels has long been a focus for marketing 

literature research. For example, the consumer's judgement concerning an entity's 

overall level of excellence or superiority has been used as a measurement of for perceived 

quality (Zeithaml 1987). Objective measures of quality, measured by elements such as 

the "conformance to requirements" (Crosby 1979) or "freedom from deficiencies" (Juran 

and Gryna 1989, p. 2.2) have been defined in quality research literature as the basis for 

quality assessment. However, these objective measures are difficult to translate into 

methods for assessing service (as opposed to product) quality. Garvin (1983) approached 

this dilemma by defining five different definitions for quality, of which two were 

objective-based definitions of quality, while one defined quality based on user 

perceptions of quality. This dichotomy of quality definitions has led to efforts to develop 

the ServQual instrument which is intended to assess user perceptions of quality in a 

service environment (Parasuraman, Zeithaml, and Berry 1985b). 

ServQual's Original Development 

Beginning with a conceptual model which defined ten dimensions of service 

quality, a 97 item questionnaire intended to assess these dimensions was administered to 

200 users, spread across five different service categories (Parasuraman, Zeithaml, and 

Berry 1988). After statistical analysis and a multi-stage refinement of the original 
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instrument, the final result was a 22 item scale, made up of questions intended to assess 

five specific dimensions. These dimensions were; tangibles, reliability, responsiveness, 

assurance, and empathy (Parasuraman, Zeithaml, and Berry 1988). 

Tangibles includes those elements such as the physical facilities, equipment, and 

the appearance of personnel in a service organization. Reliability is the ability of the 

service to perform the promised service dependably and accurately. Responsiveness is 

the service organization's willingness to assist customers and to provide prompt service. 

Assurance is the degree of knowledge and courtesy exhibited by service personnel and 

their ability to inspire trust and confidence. Empathy represents the caring, 

individualized attention provided to customers. 

The ServQual instrument utilizes a "gap (or difference) score" analysis 

methodology, wherein the user's expectations for service quality are assessed at the same 

time as the user's perception of the actual system performance. The difference between 

these two scores (performance minus expectation) is then calculated and used as the basis 

of analysis. Sections D and E (pages 288 and 289 in Appendix A) of the survey utilized 

in this study contain the expectations and performance components of the ServQual 

instrument respectively. 

In a replication/reexamination of the original ServQual development study, 

Carman (1990) evaluated the stability of the five ServQual dimensions. This 

investigation utilized an assessment of service quality at three disparate locations (tire 

store, university placement center, and a dental clinic). Unfortunately, this study did not 
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administer the exact same instrument at all three locations, hence limiting the assessment 

of the ServQual instrument as a whole. The study implemented a revised ServQual 

instrument at all three locations, consistent with the included recommendation that the 

instrument be customized to fit specific service environments, rather than using it as a 

generic measurement instrument for all service industries. 

The factor analysis results from this investigation found moderate support for the 

existence of five different dimensions. Two of the five factors (tangibles and reliability) 

remained constant across all three locations, while responsiveness was identified at two 

of the three locations. Parasuraman, Zeithaml, and Berry's (1988) collapsing of 

communication, credibility, security, competence and courtesy into a single factor, named 

assurance was renamed security, but the dimension's components remained the same. 

Only the empathy dimension of the original study was identified as a problematic factor 

in Carman's study. Carman proposed that some sub-factors of empathy such as access 

and/or personal attention may be serving to confound the results obtained in the original 

empathy factor. 

A revision of the ServQual instrument was reported on by Parasuraman, Berry, 

and Zeithaml (1991). This revision had the benefit of including responses from a total of 

over 1,900 customers from five different firms, representing three different industries. 

The refinement of the ServQual instrument resulted in three overall conclusions. 

1. "Tangibles, which was unidimensional in the original scale, 
splits into two separate subdimensions - one pertaining to 
physical facilities/equipment and another pertaining to 
employees/communications materials." 
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2. "The degree of overlap among dimensions (as reflected by 
interfactor correlations) is somewhat higher in the revised 
scale." 

3. "Responsiveness and assurance are virtually 
indistinguishable in the five-factor solutions; however, they 
do seem distinct in the six-factor solutions which allow 
sufficient 'degrees of freedom' for the dimensions other 
than tangibles to display their uniqueness" (Parasuraman, 

Berry and Zeithaml 1991, p. 431). 

This study recommends several modifications of the original ServQual instrument, 

including the elimination of all negatively worded items by reversing these elements to a 

positively worded orientation and changing some of the expectation scale items from a 

"should be" style of wording to "would be provided" to guard against excessively high 

expectation scores (i.e. Changing wordings such as "Employees should not fail to be 

courteous" to "Employees would be consistently courteous"). 

Based on research which implied instability in the ServQual factor loadings, 

(Babukas and Mangold 1989; Carman 1990; and Finn and Lamb 1991) an improvement 

on the measurement of service quality was attempted (Cronin and Taylor 1992). Based 

on a review of marketing literature research, the authors sought to investigate whether a 

single element of performance-based assessment, rather than the expectations minus 

performance difference was an appropriate instrumentation for measuring service quality. 

An additional refinement in this study was the inclusion of an importance ranking for 

each of the individual elements included in the ServQual scale. 

The results of Cronin and Taylor's study indicated that not only was the five 

factor model for ServQual unstable, 21 of the 22 elements loaded into a single 
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unidimensional factor. Based on this result, the authors concluded that the assessment of 

service quality is not as highly segmented as the original framework suggested. 

(Parasuraman, Zeithaml, and Berry 1988; Parasuraman, Berry and Zeithaml 1991). This 

result was consistent for both the difference score based ServQual instrument, and for the 

performance only instrument (labeled ServPerf). 

The inclusion of an importance ranking for each of the 22 elements did not serve 

to improve the statistical reliability of the service quality assessment. In fact, "In all four 

of the service industries examined, unweighted ServPerf explains more of the variation in 

the global measure of service quality" (Cronin and Taylor 1992, p. 61). Furthermore, the 

unweighted ServQual score outperformed the weighted ServQual in assessing the global 

service quality level. Based on these results, the authors recommend against the inclusion 

of an importance rating (or weighting) in the analysis of service quality. 

A similar attempt to improve and/or evaluate the ServQual instrument is reported 

on by Brown, Churchill and Peter (1993). These authors focused on several 

implementation issues which they contended serve to limit the usefulness of the ServQual 

instrument. Included in their objections was a focus on the statistical analysis of 

difference scores, including problems with reliability, discriminant validity, and variance 

restriction. The findings of this study included that the performance element of ServQual 

alone "performs about as well as ServQual itself' (Brown, Churchill, and Peter 1993, p. 

134). The use of the performance-only component of ServQual, as opposed to the 
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performance minus expectations gap score for assessing ServQual is referred to as the 

ServPerf instrument. 

Brown, Churchill and Peter also included additional assessments of overall 

service quality levels, including items intended to measure the individual's behavioral 

intentions, their first choice in selecting a service, and willingness to recommend the 

service to a friend. These items were intended to serve as additional measures of the 

overall construct of service quality. For all three of these items, the non-difference score 

measure performed either better than ServQual (for behavioral intentions) or 

approximately the same. The authors conclude that "Overall, the nomological validity 

evidence somewhat favors the non-difference score measure to the ServQual 

measure"(Brown, Churchill, and Peter 1993, p. 136). They elaborate on this point by 

pointing out that "Although ServQual had a high reliability, its reliability was below that 

of a non-difference score measure of service quality" (Brown, Churchill, and Peter 1993, 

p. 137). 

Parasuraman, Berry and Zeithaml produced a response to these (and other) 

criticisms of the ServQual instrument in a reassessment of how to measure service quality 

(Parasuraman, Berry and Zeithaml 1993). This reassessment hinged on a number of 

statistical and theoretical issues, including an assessment of whether expectations 

represented a vector attribute (i.e. increased performance always leads to increased 

satisfaction with that performance) or an ideal-point attribute (i.e. performance beyond 

this level results in decreased satisfaction). An example of an ideal-point attribute would 
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be the speed with which a taxi-cab driver delivers a passenger from the airport to a hotel. 

While most passengers prefer a speedy delivery, there is a point at which increased 

speeds (i.e. reckless driving) begin to weigh against the passengers satisfaction due to an 

increase in their safety concerns. The difference between a vector attribute and an ideal-

point attribute impacts on how to interpret the difference score generated with the 

ServQual instrument. Parasuraman, Zeithaml and Berry (1993) defend their ServQual 

instrument and its intended implementation as an appropriate measure of service quality 

as a vector attribute. 

One psychometric concern that Parasuraman, Zeithaml and Berry (1993) did 

concede is that the performance minus expectation difference does have a lower 

predictive ability for overall service quality than does the performance only score. 

However, they cite the fact that while the ServQual implementation does have slightly 

lower predictive ability, it provides an increased level of diagnostic information. Based 

on this increased diagnostic value, they argue that ServQual is the appropriate 

implementation for assessing service quality. 

ServQual's Adaptation to Information Systems 

Following the initial development of the ServQual instrument, various researchers 

have attempted to adapt this instrument to their specific field of study. Relevant to this 

research project are those studies which have attempted to apply the ServQual instrument 

to the assessment of information systems quality. 
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The first issue to address is whether or not an instrument which measures service 

quality is an appropriate instrument for the assessment of information systems. There are 

differences between product-based quality attributes which focus on issues such as the 

definition of quality which states that "Quality consists of those product features which 

meet the needs of customers and thereby provide product satisfaction" (Juran and Gryna 

1989, p. 2.2) and service quality which was defined as; 

"The construct of quality as conceptualized in the services literature and as 
measured by ServQual involves perceived quality. Perceived quality is the 
consumer's judgement about an entity's overall excellence or superiority. 
It differs from objective quality; it is a form of attitude, related but not 
equivalent to satisfaction, and results from a comparison of expectations 
with perceptions of performance" (Parasuraman, Zeithaml and Berry 1988, 
p. 15). 

Pitt, Watson and Kavan (1995) addressed this issue by stating that: 

"Goods and services are not neatly compartmentalized. They exist along a 
spectrum of tangibility, ranging from relatively pure products to relatively 
pure services, with a hybrid somewhere near the center point. Current IS 
success measures, product and system quality, focus on the tangible end of 
the spectrum. We argue that service quality, the other end of the spectrum, 
needs to be considered as an additional measure of IS success." (Pitt, 
Watson, and Kavan 1995, p. 175-176) 

It is important to note that these authors did not state that service quality is the preferred 

method of assessing information systems quality, but rather serves as an additional 

measure. 

Pitt, Watson and Kavan received usable responses for the ServQual instrument 

from a total of 685 individuals, employed with three different firms, in three different 

industries. The survey response rates ranged from 36 to 68 percent at the various firms 
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While factor loadings were somewhat problematic for this study, the overall conclusion 

by the authors was that the ServQual instrument is "applicable in the IS arena" (Pitt, 

Watson, and Kavan 1995, p. 183). The reliability indices for three studies of ServQual in 

the information systems environment are reported in Table 6. 

The results published by Pitt, Watson, and Kavan are in agreement with those of 

Kettinger and Lee (1995), who come to the conclusion that the ServQual instrument, 

when used in combination with the User Information Satisfaction instrument provides 

enhanced insight into the determinants of information systems quality. However, their 

final analysis was based on a modified form of both instruments. 

These results are disputed by Van Dyke, Prybutok and Kappelman (1997), in a 

research study which identified many of the same deficiencies with the ServQual 

instrument as have already been cited (Brown, Churchill, and Peter 1993; Carman 1990; 

and Cronin and Taylor 1992). Specifically, the Cronbach alpha coefficient scores failed 

to reach the recommended level of .80 for all of the factors included on the survey, and 

when employing a modified alpha test as recommended for difference scores, the results 

indicated even less reliability. These results are summarized in Table 6. 

This study also included an analysis of ServPerf (the performance-only 

assessment) as an assessment for information systems service quality. The results of the 

analysis of ServPerf showed that the performance-only scores consistently performed 

better than the performance minus expectation difference scores. This finding was 

consistent with the results garnered by Brown, Churchill, and Peter (1993). 
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Table 6. Reliability Measures Associated with 
ServQual Instrument in Information Systems Research 

ServQual 
Dimension 

Research Study 

ServQual 
Dimension 

Pitt, Watson 
and Kavan 

(1995) 

Kettinger 
and Lee 
(1995) 

Van Dyke, Prybutok, and Kappelman 
(1997) 

ServQual 
Dimension 

Pitt, Watson 
and Kavan 

(1995) 

Kettinger 
and Lee 
(1995) Cronbach's Modified 

Tangibles .62, .65, .73 Omitted Not Calculated Not Calculated 

Reliability .87, .86, .94 .875 .739 .671 

Responsiveness .66, .82, .96 .883 .790 .670 

Assurance .79, .83, .91 .818 .635 .492 

Empathy .75, .82, .90 .895 .717 .656 

Overall .90, .94, .96 Not Reported Not Reported Not Reported 

A final problem identified in the Van Dyke, Prybutok and Kappelman study was 

that the four dimensions of the ServQual instrument utilized in the study exhibited 

extremely poor fits when conducting exploratory factor analysis. The final conclusion of 

this study is that "the ServQual instrument, utilizing difference scores, is neither a reliable 

nor a valid measurement for operationalizing the service quality construct for an 

information systems services provider" (Van Dyke, Prybutok and Kappelman 1997, p. 

204). This recommendation was one factor in the decision to include the 

ServQual/ServPerf instruments in this study. This inclusion added to the level of 

understanding for how well (or poorly) the ServQual/ServPerf instruments performs in an 

information systems environment. 
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Table 7. Constructs Included in This Study 

Construct Originally Defined By 
Defined 
on Page Survey Section 

Ease of Use Davis (1989) 16 G (page 292) 

Usefulness Davis (1989) 22 G (page 292) 

Cognitive Spontaneity Webster and Martocchio (1992) 28 F (page 291) 

Managerial 
Commitment 

Derived from several sources ? A, questions 4 
& 5 (page 284) 

User Information 
Satisfaction 

Ives, Olson, and Baroudi (1983) 35 B (page 285) 

ServQual Parasuraman, Zeithaml, and 
Berry (1988) 

41 D (page 288) 

ServPerf Brown, Churchill, and Peter 
(1993) 

46 E (page 289) 

Based on the less than ideal results obtained when utilizing the ServQual 

instrument to assess an information system, this study investigated the instrument's 

performance as a surrogate for information systems quality. Since the ServPerf 

instrument is embedded within the ServQual instrument, it was possible to collect data 

for both instruments, and evaluate their performance in assessing the quality level of a 

Web-Based Intranet System. 

Constructs' Relationship with Survey Instrument 

The complete survey instrument utilized in this study is defined in Chapter 4, 

beginning on page 72. This definition includes a complete description of the entire 

survey, including specific details concerning how the individual sections were developed. 
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Therefore, this section's coverage is limited to identifying how the individual constructs 

identified in the preceding sections are related to the survey instrument utilized in this 

study. Table 7 includes a summary of how the individual constructs reviewed in this 

chapter are related to the elements included in the survey instrument utilized for this 

study. 

Statistical Analysis Techniques 

The statistical analysis included in the research plan for this project is described in 

detail in Chapter 4. The statistical analysis included both exploratory factor analysis and 

confirmatory factor analysis. Since these techniques represent related, yet distinct, 

research techniques, a brief summary of the relationship between these techniques that 

has been reported in the research literature is summarized. 

Factor analytic techniques such as exploratory and confirmatory analysis are 

utilized in an attempt to reduce a large number of individual variables into a smaller set of 

constructs, or factors (Hair, Anderson, Tatham, and Black 1995). The larger number of 

individual variables in this study represent the individual item responses to each of the 

items (questions) included in the various scales contained in the survey instrument for 

this study (Ease of Use, Usefulness, Playfulness, User Information Satisfaction, and 

ServQual / ServPerf). The factor analytic techniques were utilized in order to identify the 

underlying factors which are represented in these scales. In exploratory factor analysis, 

this is accomplished by calculating the factor loading scores and eigenvalues for the 

eigenvectors identified in the analysis. In confirmatory factor analysis, a pre-defined 
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model is tested, and a number of statistics are evaluated which measure how well the data 

under analysis fits this pre-defined model. 

In an investigation of the relationship between exploratory factor analysis and 

confirmatory factor analysis models, Gerbing and Hamilton used a simulation to generate 

test data known to exhibit specific factor loading patterns and sample sizes (Gerbing and 

Hamilton 1996). The test data was created so as to represent a robust test of the 

exploratory and confirmatory factor analysis techniques. The simulated data represented 

100 replications of both 100 and 300 respondents for each of three different factor 

correlation patterns. In addition to the 100 replications of this 2 * 3 model (sample size * 

correlation patterns), an additional model was simulated which was based on a previously 

empirically validated model. This simulation used the factor loading values from the 

validated model to generate the simulated data and again generated 100 replications of 

the two sample sizes-100 and 300. Two different exploratory factor extraction 

techniques were used by Gerbing and Hamilton-principal components, since this is the 

most commonly utilized exploratory factor analysis technique, and maximum likelihood, 

since this most closely correlates with the maximum likelihood estimation commonly 

utilized in confirmatory factor analysis. 

Gerbing and Hamilton (1996) reported several important findings, two of which 

are relevant to this research effort. The first relevant finding was an affirmation of the 

exploratory factor analysis technique for the purposes of identifying an underlying factor 

structure. In fact, they explicitly state that, 
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"All these exploratory methods fared well in recovering the model except 
in small sample sizes with relatively highly correlated factors, and even in 
those situations most of the indicators were correctly assigned to the 
factors." (Gerbing and Hamilton 1996, p. 71) 

The second finding from Gerbing and Hamilton's study that is important to note in 

relationship to this research effort is that: 

"The surprise is that, except in the model with extremely high factor 
correlations of .8, the orthogonal varimax rotation did as well as the more 
sophisticated oblique rotations in recovering the model, and generally 
yielded more accurate estimates. One conclusion of this article is that for 
the purpose of building multiple-indicator measurement models in which 
the criterion is model validation with confirmatory factor analysis, the 
sophistication and apparent greater appropriateness of the oblique rotations 
offered no comparative advantage over the simpler orthogonal varimax 
procedure." (Gerbing and Hamilton 1996, p. 71) 

The final conclusion of the study was that "The most general conclusion of this 

article is that exploratory factor analysis is a useful tool to aid the researcher in recovering 

an underlying measurement model that can then be evaluated with confirmatory factor 

analysis" (Gerbing and Hamilton 1996, p. 71). Based on the findings reported by 

Gerbing and Hamilton, this study's evaluation of the UIS instrument and the 

ServQual/ServPerf scales with both exploratory and confirmatory factor analysis is 

identified as a sound investigative technique. 

Summary of Literature Review 

This literature review has surveyed the relevant research literature related to all of 

the research instruments utilized in this study, as well as the statistical analysis techniques 

that were employed. The stability and utility of the Usefulness, Ease of Use, Cognitive 

Spontaneity, and User Information Satisfaction instruments were all reviewed, along with 
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recommendations concerning the use of these instruments. The development of the 

ServQual instrument was described, as well as the debate concerning the use of the 

performance minus expectations gap score as opposed to the performance-only measure 

contained in the ServPerf instrument. The extension of the ServQual / ServPerf 

instrument into the domain of Information Systems research was also reviewed. The final 

element of research literature review described the relationship of exploratory and 

confirmatory factor analysis techniques. This review concluded that both of these factor-

analytic techniques represent appropriate statistical analysis techniques. 



CHAPTER 3 

THEORETICAL FRAMEWORK AND RESEARCH QUESTIONS 

The five goals identified for this study (page 4) included the analysis of how 

organizations have deployed Web-Based Intranet Systems (W-BIS), how individuals use 

these systems, how well existing quality assessment instruments fit these systems, what 

contributions these systems provide the organization, and what factors contribute to or 

inhibit the success of these systems. The completion of these goals required the 

collection and analysis of a number of perceptions individuals held concerning Web-

Based Intranet Systems. For example, assessing how well existing quality assessment 

instruments performed in a W-BIS environment required the collection of individual 

perceptions of W-BIS quality using these existing quality assessment instruments (User 

Information Satisfaction and ServQual). Similarly, the assessment of factors which 

contribute to or inhibit the successful use of a W-BIS required the collection of individual 

perceptions concerning the factors under investigation, including those of cognitive 

spontaneity and managerial commitment. 

The investigation of individual's perceptions of a Web-Based Intranet System in a 

field environment was predicated on the researcher's need to develop investigative 

hypotheses, and was not necessarily focused on the testing of such hypotheses. For this 

reason, the predominant thrust of this investigation did not begin with predetermined 
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hypotheses, but instead with a number of research issues and questions which were then 

investigated. This chapter is devoted to defining the theoretical framework upon which 

these research questions were based, as well as defining the explicit research questions 

analyzed in this study. 

The utilization of a number of pre-existing survey instruments allowed the 

researcher to investigate user's responses to W-BIS systems which are rapidly 

proliferating in many organizations. The original survey questionnaires which were 

included as elements of this study were the Ease of Use / Usefulness scale (Davis 1989), 

Computer Playfulness Scale (Webster and Martoochio 1992), User Information 

Satisfaction (Ives, Olson and Baroudi 1983), and a modified form of the ServQual 

instrument (Parasuraman, Berry, and Zeithaml 1991). One component of the study was 

an assessment of how well the pre-existing quality assessment instruments (User 

Information Satisfaction and ServQual / ServPerf) measure the user's level of satisfaction 

with and assessment of quality for the W-BIS. The original development and utilization 

of these instruments for the purposes of assessing Information Systems quality were 

covered in the preceding chapter (pages 35 and 41). Both of these instruments have been 

used to assess the quality of information systems in previously published research studies. 

This research project provided a comprehensive analysis of both instruments 

simultaneously, based on responses from the same individuals. This analysis provided a 

comparative review of the performance of these instruments, including an analysis of the 

reliability and validity of these survey instruments. 
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The next component of this study that utilized pre-existing survey instruments 

investigated how the users' perceptions of the system's Ease of Use and Usefulness were 

related to their assessment of the system quality. The development of the Ease of Use 

and Usefulness scales used in this study were traced in the preceding chapter (beginning 

on pages 16 and 22 respectively). Ease of Use and Usefulness both represent potential 

benefits from utilizing Web-Based Intranet Systems (as defined beginning on page 9). 

The third area of investigation which was conducted with a pre-existing survey 

instrument explored the relationship of personal factors such as the individual's Cognitive 

Spontaneity with the individual's assessment of overall system quality. Cognitive 

Spontaneity (or playfulness) represents an attribute which was identified as a particularly 

appropriate construct when investigating how individuals interact with systems which 

require symbolic representations (Csikszentmihalyi 1990). Since many W-BIS systems 

incorporate graphical interfaces, this construct was appropriately included for this study. 

Definitions of Terms Used 

Some of the key terms used in the following sections are based on definitions and 

uses common in the quality assessment literature cited in the previous chapter. 

Specifically, terms such as service, service organization, service personnel, customer, and 

W-BIS staff member are used in the remainder of this chapter, and throughout the 

remainder of this text, thereby necessitating their up-front definition. 

A service is most easily defined in relation to its opposite - a product. These 

items "exist along a spectrum of tangibility, ranging from relatively pure products to 
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relatively pure services, with a hybrid somewhere near the center point." (Pitt, Watson, 

and Kavan 1995 p. 175-176) Most information systems' deliverables are more in the form 

of a service - i.e. delivery of information, than they are in the form of a tangible - i.e. the 

delivery of an item. 

A service organization is a structure or function which is designed or intended for 

the delivery of a service. A service personnel is an individual whose job assignment 

makes him/her responsible for the delivery of a service or services within the 

organization. A customer (for the purpose of this study) is an organizational employee 

who utilized the Web-Based Intranet System for assistance in the performance of their 

assigned job task. A W-BIS staff member is an organizational employee who is primarily 

responsible for the ongoing development and coordination of the W-BIS system within 

the organization. This job responsibility may or may not represent this individual's entire 

job assignment. 

Development of the Research Model 

The research model utilized in this study (Figure 3) was initially based on an 

adaptation from Parasuraman, Zeithaml and Berry's framework for service quality 

contained in Figure 1 (Parasuraman, Zeithaml and Berry 1985a). Figure 1 illustrates the 

three original elements delineated by these authors as determinants of an individual's 

assessment of service quality. This figure illustrates the three elements (individual needs, 

word of mouth, and experience) that the ServQual instrument includes which are 

theorized to contribute to the individual's expectations for service quality. All three of 
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these elements assist in the creation of the person's expectations regarding five specific 

categories of service attributes (Tangibles, Reliability, Responsiveness, Empathy, and 

Assurance). The specific items which make up these five categories of service attributes 

are defined in Chapter 2, on page 42. The difference between these expectations and the 

perceived level of actual performance for these same elements then defines the level of 

service quality. 

Individual 
Needs 

Service Quality 
Defined as a function 

of this difference 

Word of Mouth 

> f 

Expected 
Service 

Attributes 

> < 

f 

> 

< 

f 

Experience 

Perceived 
Service 

Attributes 

Service Attributes: 
Tangibles 
Reliability 
Responsiveness 
Empathy 
Assurance 

Figure 1. ServQual's Original Framework for Service Quality 
(Parasuraman, Zeithaml, and Berry 1985) 

This study more explicitly defined these three contributors (individual needs, 

word of mouth, and experience) by representing the individual's needs with their 
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playfulness score, utilizing the level of management commitment to the W-BIS in place 

of word of mouth, and including an assessment of the system's ease of use and usefulness 

in place of experience. The rationale for these restrictions is in the following text. 

The individual's cognitive spontaneity score, based on the Computer Playfulness 

Scale (Webster and Martocchio 1992), represented a specific component of the 

individual's needs addressed by the W-BIS. This score represented that degree to which 

the individual feels free to be "inventive" or "playful" while utilizing this system, and 

was selected to represent the individual's desires in this area. 

Rather than relying on the generic "word of mouth" construct, this element was 

specifically delineated as the individual's perceptions of their manager's level of 

commitment toward the utilization and development of the W-BIS. The justification for 

this method of influencing an individual's knowledge of the W-BIS system is that the 

managerial level of commitment will have a more direct relationship to the 

communications an individual will have concerning the W-BIS than the generic "word of 

mouth" knowledge. Therefore, the relationship that this level of commitment has with 

the user's expectations and perceptions for the system is a more readily observable and 

assessable construct than the more generic word of mouth. The purposes for this 

justification was more fully explained in Chapter 2, beginning on page ?. Finally, the 

individual's experience with the system was evaluated based on their assessment of the 

levels of ease of use and usefulness exhibited by the W-BIS. This assessment of ease of 
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use and usefulness represented a direct measurement of the user's experience with the 

W-BIS system. 

Individual Attributes 
Cognitive Spontaneity 

(Individual Needs) 

Organizational Attributes 
Manager's Commitment 

(Word of Mouth) 

System Attributes 
Ease of Use & Usefulness 

(Experience) 

Expected 
Service 

Attributes 

Service Quality 
Defined as a function 

of this difference 

Perceived 
Service 

Attributes 

Service Attributes: 
Tangibles 
Reliability 
Responsiveness 
Empathy 
Assurance 

Figure 2. Revised Framework for Information Systems Service Quality 
(Based on Parasuraman, Zeithaml, and Berry 1985) 

Based on this reasoning, the investigator determined that these three elements 

represent reasonable surrogates for the elements in the original Parasuraman, Zeithaml 

and Berry framework. Figure 2 illustrates the anticipated relationship of these three 

elements to the expectations for service quality. The "tangibles" system attribute was 

removed from this framework based on three considerations. 

Tangibles was previously defined (page 42) as including those elements such as 

the physical facilities, equipment, and the appearance of personnel in a service 

organization. Since the physical facilities and equipment utilized in an W-BIS is the 



63 

individual's computer workstation, this element does not represent a item which is 

unique, or necessarily similar for the various users of the W-BIS. A more compelling 

reason for the elimination of tangibles is the fact that this factor has exhibited the lowest 

level of reliability and stability in the studies reviewed in the previous chapter. This 

finding is especially true for those studies where ServQual was utilized in an information 

systems environment (Kettinger and Lee 1995; Pitt, Watson and Kavan 1995; Van Dyke, 

Prybutok and Kappelman 1997). The final reason for removing tangibles from the 

ServQual model utilized in this study is that the W-BIS inherently includes very few 

tangible products. Since the W-BIS is intended to operate on existing networked 

systems, it does not involve the installation of large amounts of physical hardware. 

Similarly, since the system is intended to deliver information, many of the system's 

deliverables are of an intangible basis. Based on these issues, the removal of the 

tangibles element from the ServQual model was appropriate for this study. 

Reliability was defined (page 42) as the ability of the organization to perform the 

promised service dependably and accurately, which was adapted in this study to indicate 

the ability of the W-BIS to perform dependably and accurately. Responsiveness was 

defined as the service organization's willingness to assist customers and to provide 

prompt service, which was adapted in this study to represent the W-BIS staff members 

willingness to assist and provide prompt service to W-BIS users. Assurance was 

originally defined as the degree of knowledge and courtesy exhibited by service 

personnel and their ability to inspire trust and confidence. Based on this definition, 
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assurance was defined in this study as the assessment of the volume and applicability of 

information which is made available through the W-BIS, as well as the user's confidence 

level that they are able to utilize this tool effectively. Empathy was previously defined as 

representing the caring, individualized attention provided to customers. This definition 

was adapted in this study to assess the individualized responses the user received when 

utilizing the W-BIS system. 

The complete research model for this study is exhibited in Figure 3. This figure 

illustrates the relationship between individual attributes, system attributes, and 

organizational attributes in relationship to the overall assessment of W-BIS quality. For 

all four of these items, the specific survey instruments utilized in this study are identified 

by their inclusion in an "inner" box within the overall attribute box (For example, the 

system attributes were assessed with two instruments - the ease of use and the usefulness 

scales). 

For individual attributes, additional elements such as; the user's level of 

experience and frequency of utilization of the W-BIS, self-reported levels of skillfulness 

in the process of development, maintenance, and usage of W-BISs, and knowledge and 

utilization of the organization's W-BIS were measured along with cognitive spontaneity, 

which was assessed with the Computer Playfulness Scale (Webster and Martocchio 

1992). As previously discussed in Chapter 2, there are three aspects of information 

systems in which computer playfulness may be beneficial. These aspects were: 
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1. systems which provide quick response, 

2. easy to use systems, and 

3. systems which can be tailored to the user's specific requirements 
(Starbuck and Webster 1991). 

See Chapter 2 (page 28) for a complete discussion of the relationship of these three 

aspects to the utilization of an W-BIS. Since all three of these elements are frequently 

mentioned in relation to W-BIS usage, the inclusion of the playfulness score was an 

appropriate factor in this study. 

Independent Variables 

Individual Attributes 
Cognitive Spontaneity 

(Webster & Martocchio, 1992) 

Individual Demographics 

Independent Variables Dependent Variables 

System Attributes 
Ease of Use 
(Davis, 1989) 

Usefulness 
(Davis, 1989) 

System Quality 
User Information Satisfaction 

(Ives, Olson & Baroudi, 1983) 

ServQual / ServPerf 
(Parasuraman, Zeithaml 

& Barry, 1988) 

Independent Variables 

Organizational Attributes 

Managerial Commitment 

W-BIS System Task Utilization 

Figure 3. Theoretical Research Model 

The model also includes system attributes, which were defined in this study as 

usefulness and ease of use. These were assessed based on the user's responses on the 
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Usefulness scale and Ease of Use scale respectively, which were defined and reviewed in 

Chapter 2 (pages 22 and 16). 

The third set of independent variables represent organizational attributes. Two 

specific set of attributes were assessed in this section. One was the level of managerial 

commitment to the use of the W-BIS, while the other was the actual W-BIS components. 

Based on the nine categories of W-BIS components identified in the process of creating 

the survey instrument, the individual's utilization of these components was assessed. 

Research Goals and Research Questions 

The research goals for this study were originally listed in Chapter 1 (page 4) as: 

1. investigate how corporations are deploying W-BIS within the 
organization, 

2. classify how employees are utilizing the W-BIS technology, 

3. assess how well existing information systems quality assessment 
instruments fit W-BIS systems, 

4. identify specific factors related to how W-BIS contribute to an 
organization, and 

5. evaluate factors which contribute to or inhibit the success of W-BIS 
systems. 

As previously mentioned, the first goal for this study was completed in the 

process of developing the survey instrument utilized in the study (Myerscough, Richards, 

and Becker 1997). Completing this goal defined nine categories of business uses for 

Intranet systems, which were then used as the basis of Section H (Appendix A, page 293) 

of the survey. These nine categories were: 
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• office administration tasks, 

• document reduction, 

• information accessibility, 

• individual connectivity, 

• group connectivity, 

• employee training, 

• competitive intelligence, 

• human resource management, and 

• employee benefits. 

The second goal for the research project was achieved by analyzing how 

employees actually utilize the W-BIS systems for these nine functional activities. 

Attainment of the third goal for this study provided a complete analysis of survey 

instruments which have previously been utilized as surrogates for quality assessment in 

information systems research-the ServQual / ServPerf instrument and the User 

Information Satisfaction instrument. The fourth goal for this study was to identify how 

and why W-BIS systems contribute to the overall organization, while the fifth and final 

goal for this study identified specific personal factors related to an individual's 

assessment of W-BIS quality. 

In order to accomplish all five of these goals, the following specific research 

questions were defined: 

1. Did W-BIS system utilization rates vary depending upon the job task for 
which the W-BIS system is being used? 
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2. How well (poorly) did the ServQual instrument perform when evaluating 
the quality of an W-BIS? 

3. How well (poorly) did the ServPerf instrument perform when evaluating 
the quality of an W-BIS? 

4. How well (poorly) did the User Information Satisfaction instrument 
perform when evaluating the quality of a W-BIS? 

5. Did W-BIS users identify similar factors for quality assessment as users of 
other information technology systems? 

6. Was there a relationship between an individual's assessment of ease of use 
and usefulness of an W-BIS and their assessment of the system's overall 
quality? 

7. Did users of a W-BIS find the systems to be useful in completing their 
job-related tasks? 

8. Was there a relationship between an individual's computer playfulness 
score and their assessment of the system's overall quality? 

9. Did personal factors such as the user's gender and age impact the user's 
assessment of quality for the W-BIS system? 

10. Was there a relationship between how an individual utilizes an W-BIS and 
their assessment of the system's quality? 

11. Did an employee's manager's commitment to the utilization of a W-BIS 
system effect the user's assessment of the systems quality? 

The relationship of these goals with the specific research questions contained in this study 

is depicted in Table 8. 

Along with the Computer Playfulness Score, individual attributes such as 

familiarity with the W-BIS system, length of time using the system, frequency of usage, 

and level of involvement in content development were also assessed. 
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Table 8. Research Goals with Specific Research Questions 

Purpose Description of Goals / Research Question Involved 

Goal 1 
Investigate how corporations are deploying W-BIS technologies within 
the organization. 

This goal was not addressed by a research question. It was 
completed prior to surveying the W-BIS users, in order to 
construct the survey instrument. 

Goal 2 Classify how employees are utilizing the W-BIS technology 

Research 
Question 

1. Did W-BIS system utilization rates vary depending upon the job 
task for which the W-BIS system is being used? 

Goal 3 
Assess how well existing information systems quality assessment 
instruments fit these new systems. 

2. How well (poorly) did the ServQual instrument perform when 
evaluating the quality of a W-BIS? 

Research 

3. How well (poorly) did the ServPerf instrument perform when 
evaluating the quality of a W-BIS? 

Questions 4. How well (poorly) did the User Information Satisfaction 
instrument perform when evaluating the quality of a W-BIS? 

5. Did W-BIS users identify similar factors for quality assessment as 
users of other information technology systems? 

Table 9 includes a complete summary of the variables included in the research 

project. This table (Table 9) identifies all of the specific research constructs and variables 

included in the study. The variables are identified as representing either independent or 

dependent measures in this study. The table also maps each variable to the specific 

surrogate (i.e. directly measurable element) and identifies the measurement scale used on 

the survey for collecting this data. The final columns in the table identify the specific 
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section of the survey the surrogate items appear in and how many questions on the survey 

were directly related to each specific surrogate. 

Table 8 (continued). Research Goals with Specific Research Questions 

Purpose Description of Goals / Research Question Involved 

Goal 4 
Identify specific factors related to how W-BIS contribute to the 
organization 

Research 
Questions 

6. Was there a relationship between an individual's assessment of 
ease of use and usefulness and their assessment of the system's 
overall quality? Research 

Questions 
7. Did users of a W-BIS find the system to be useful in completing 

their job-related tasks? 

Goal 5 
Evaluate factors which contribute to or inhibit the success of W-BIS 
systems 

8. Was there a relationship between an individual's computer 
playfulness score and their assessment of the system's overall 
quality? 

Research 
Questions 

9. Did personal factors such as the user's gender and age impact the 
user's assessment of quality for the W-BIS system? Research 

Questions 
10. Was there a relationship between how an individual utilizes a 

W-BIS and their assessment of the system's quality? 

11. Did an employee's manager's commitment to the utilization of a 
W-BIS system effect the user's assessment of the systems quality? 
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Table 9. Research Constructs, Variables and Surrogates 

Construct Type Variable Surrogate Scale 

Nbr of 
Survey 

Questions 
Survey 
Section 

System 
Attributes 

Ind. 
Usefulness Usefulness Likert 6 G System 

Attributes 
Ind. 

Ease of Use Ease of Use Likert 4 G 

Individual 
Attributes 

Ind. 
Cognitive 

Spontaneity Playfulness Likert 7 F 
Individual 
Attributes 

Ind. 
Individual 
Attributes 

Individual 
Demographics 

Nominal / 
Likert 5 

Demo-
graphics 

Organizational 
Attributes 

Ind. 

Managerial 
Commitment 

Employee 
Perceptions 

Likert 2 A 
Organizational 

Attributes 
Ind. W-BIS 

System 
Components 

W-BIS System 
Utilization Likert 9 H 

System 
Quality 

Dep. 
User 

Information 
Satisfaction 

Information 
Product 

Semantic 
Differential 

5 B 

System 
Quality 

Dep. 
User 

Information 
Satisfaction 

Information 
Systems 
Personnel 

Semantic 
Differential 5 B 

System 
Quality 

Dep. 
User 

Information 
Satisfaction Knowledge and 

Involvement 
Semantic 
Differential 3 B System 

Quality 

Dep. 
User 

Information 
Satisfaction 

Summary 
Items 

Semantic 
Differential 

3 Specific 
& 1 Global 

B 

System 
Quality 

Dep. 
ServQual 

& 

ServPerf* 

Reliability Likert 5 D & E 

System 
Quality 

Dep. 
ServQual 

& 

ServPerf* 

Responsiveness Likert 4 D & E 

System 
Quality 

Dep. 
ServQual 

& 

ServPerf* Assurance Likert 4 D & E 

System 
Quality 

Dep. 
ServQual 

& 

ServPerf* 
Empathy Likert 5 D & E 

Overall System 
Quality 

Assessment 
Dep. Overall 

Quality System Quality Likert 4 A, B & 
H 

The ServPerf instrument is made up of the eighteen performance items contained in the 
ServQual instrument. ServQual also includes eighteen expectations elements, and is 
analyzed based on gap score calculations for the performance minus expectations 
scores. 



CHAPTER 4 

RESEARCH METHODOLOGY 

This chapter details the techniques, tools, and methods used in this study. 

Specifically, the chapter covers the development of the research instrument, identification 

and recruitment of the organizations and individuals who completed this instrument, a 

brief overview of the data analysis techniques utilized in the study, and a definition of the 

standards that were used in the data analysis. The chapter does not include the actual 

results of this data analysis, which was reserved for Chapter 5 - Results of the Study. 

Survey Development 

The study's complete survey is contained in Appendix A (page 282). This survey 

included the instruments which were reviewed in the preceding chapters. Specifically, 

this includes the Ease of Use, Usefulness, Computer Playfulness, User Information 

Satisfaction, and ServQual / ServPerf instruments. This survey was divided into nine 

sections, with the first section containing some brief demographic questions, and the 

remaining eight sections labeled as Section A through Section H. The survey contained 

in Appendix A has been slightly edited to represent a fictitious organization named XYZ, 

with an organizational Web-Based Intranet System (W-BIS) named WBIS.XYZ.COM. The 

pagination of the survey has also been altered slightly to conform to the margin 
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requirements of this document. The actual survey used in this study was printed on eight 

pages, in booklet format. These changes do not substantively effect the content of the 

questionnaire contained in Appendix A. 

All of the questions included in this survey which were derived from previously 

developed research instruments were used in their original format, including the number 

scaling and directional relationships (i.e. whether a 1 represent a "negative" or a 

"positive" response for these specific questions). This was done to avoid introducing 

any unintended alterations or variations from originally defined instrument. 

For the purposes of data analysis, after the data was collected from the 

respondents, their responses for a number of the questionnaire items were then recoded. 

This recoding was done in order to create a uniform pattern of the number 1 representing 

a "negative" or "poor" evaluation and a 7 representing a"positive" or "good" evaluation. 

This adjustment was also made with all of the questions dealing with usage rates, so that 

a response of 1 represented the lowest level of use, and an answer of 5 or 7 (depending on 

the question) representing the highest level of usage. Specifically, questions in Sections 

A, B, C, G, and H were effected by this recoding process. 

The purpose of this post-data collection recoding was to create an easier, more 

intuitive interpretation of the data analysis results. This recoding results in a pattern in 

which high positive correlations between two items indicated that these items are similar, 

and negative correlations would indicate an inverse relationship. If the items were not 

recoded in this manner, it would have been possible for a positive correlation between 
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two items to indicate an inverse relationship between the items, and vice versa. This 

would add considerable confusion to the interpretation of the results. 

In Section A, answers to all five questions were recoded, such that an answer of 1 

was equivalent to poor, difficult, etc. and an answer of 7 was equivalent to an excellent, 

easy, etc., answer. In Section B, the answers to all items were reversed, with a response 

of 1 changing to a 7,2 changing to a 6, and so on. The effect of this change was to move 

the adjectives such as slow, dissonant, and insufficient to the low end and move 

adjectives such as complete, superior, and harmonious to the high end in the User 

Information Satisfaction's semantic differential scales. In Section C, the Computer Self-

efficacy questions were reversed so that an answer of 1 was the equivalent of extremely 

difficult and 7 meaning extremely easy. All of the answers in Section G were likewise 

reversed, with a 1 representing a response of extremely unlikely and 7 meaning extremely 

likely. For Section H, only the questions dealing with utilization rates (question B in 

each set) were reversed, with a 1 representing never and a 5 meaning several times a day. 

The remainder of this portion of the report details the specific content of the various 

sections of the questionnaire and identifies how these sections relate to the research 

variables defined in Chapter 3. 

Demographic Information Section 

The opening section of the survey contained demographic questions, which were 

designed to assess specific items included in this study. Along with the individual's 

gender and age (categorized as: under 25,25 to 30, and then in ten year increments up to 
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over 60), these questions also covered the frequency of using the organizations W-BIS, 

how long the individual has been using the W-BIS, and how long they had been 

employed with this organization. The last three questions were all represented with 

Likert scale questions. 

The frequency of use answers ranged from several times a day to less than 

weekly. The length of time using the system ranged from under three months, to over 

two years. This time frame was selected since developers at both organizations indicated 

that the corporate W-BIS was less than three years old at the time the surveys were being 

conducted. The length of time employed with the organization ranged from under one 

year to over fifteen years. 

Section A - Overall Assessment Questions 

The five questions contained in Section A were all intended to assess some overall 

measures for the W-BIS. The first three questions measure the overall quality, the overall 

ease of use, and the overall applicability of the system to the individual's specific job 

tasks. The first two questions in this section (overall quality and overall ease of use) are 

two of the four items used as dependent variables in the assessment of the overall system 

quality. (The bottom row in Table 9, page 71). The last three questions in the section 

assess the W-BIS's applicability to the individual's job tasks, along with the individual's 

assessment of their manager's support for and commitment to the utilization of the 

system. These questions are part of the managerial commitment portion of the 
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organizational attributes, which are identified as independent variables in Table 9 (page 

71). 

Section B - User Information Satisfaction 

Section B of the survey included the entire short-form version of the User 

Information Satisfaction (UIS) questionnaire. This instrument was originally defined in 

1983 by Ives, Olson and Baroudi, and was covered in detail in the literature review 

contained in Chapter 2. This survey section begins with a brief explanation of how to 

complete the items, which are based on a semantic differential scale. This section 

includes the thirteen items which make up the UIS sub-scales, along with three summary 

questions (one for each sub-scale - questions 14,15, and 16) and a final global measure of 

satisfaction, question 17. Question 17 (which states "In summary, how satisfied are you 

with the entire WWW.XYZ.COM") is the third item included in the overall system quality 

assessment, joining the overall ease of use and overall quality from Section A. The UIS 

instrument represented one portion of the dependent variables contained in the System 

Quality element of the research model. 

Section C - Computer Self-Efficacy Scale 

The first six questions included in section C represent an assessment of the user's 

self-reported skill level with the W-BIS, while questions seven through sixteen are the 

complete Computer Self-Efficacy scale. These items are not included in this study, but 

the data was collected for the purpose of additional research concerning W-BIS systems. 

http://WWW.XYZ.COM
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Section D - ServQual's Expectations 

The eighteen items which are contained in this section comprise the complete 

expectations portion of the ServQual instrument. Questions one through five are the 

reliability sub-scale, six through nine are the responsiveness sub-scale, ten through 

thirteen are the assurance sub-scale, and fourteen through eighteen represent the empathy 

sub-scale. Collectively, the eighteen questions included in Section D assess the users 

level of expectations for a high-quality W-BIS. As previously defined in Chapter 3, the 

tangibles portion of the original ServQual instrument was not included in this study. 

Since the original ServQual instrument was developed for the purpose of 

assessing service quality in a retail environment, the precise wording of several of the 

items were adjusted to fit the assessment of a W-BIS. These changes were made in 

keeping with the developing author's recommendations that the instrument be adjusted to 

explicitly fit the environment in which it is utilized. (Parasuraman, Zeithaml, and Berry 

1988). For most of the items, the wording changes were extremely minor, such as 

changing the original ServQual item corresponding to question six in this section from 

"Employees of excellent telephone companies will tell customers exactly when services 

will be preformed" (Parasuraman, Berry, and Zeithaml 1991, p. 447) to read "Employees 

in excellent W-BIS services will tell users exactly when services will be provided". 

The only item which included wording changes more substantive than this was 

item five, which reads "Excellent W-BIS will maintain fully-functional systems and 

software" in this project's questionnaire. The wording of this item in Parasuraman, Berry 
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and Zeithaml's refinement of the original ServQual instrument was "Excellent telephone 

companies will insist on error-free records" (1991, p. 447). Pitt, Watson, and Kavan's 

1995 version of this question was worded "They will insist on error-free records" (p. 

186), while Kettinger and Lee's 1995 wording was "Excellent college computing services 

will maintain fully-functional equipment and software", (p. 750) Since this question was 

a priori identified as an assessment of the user's perceptions for the reliability of the 

W-BIS, Kettinger and Lee's wording of this question was accepted as the basis for this 

question. This acceptance was based on the assumption that the W-BIS users would have 

a more direct interaction with the systems and software than they would with the record-

keeping of the W-BIS staff. 

Section E - ServQual's Performance 

The eighteen questions included in Section E are designed to measure the actual 

W-BIS performance on the same eighteen items that were defined in Section D. The 

wording of each question was altered only slightly, to directly assess the actual system 

performance, rather than the user's expectations for service. For example, question three 

in the expectations component read "Excellent W-BIS services will perform the service 

right the first time" while question three in the performance component reads 

"WBIS.XYZ.COM staff perform requested services right the first time". These changes are 

consistent with all of the previous versions of this questionnaire, beginning with its 

original development by Parasuraman, Zeithaml and Berry (1988). 
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The ServQual gap score was calculated by subtracting the expectations for the 

service from the actual performance scores for the two correlated items (i.e. the score for 

item number one in the performance Section D minus the score for item number one in 

the performance - Section E.) The resulting number represented how the system was 

perceived in relation to the user's expectations for an excellent service, and is referred to 

as the ServQual gap score. Alternatively, the performance-only assessment contained in 

Section E has been referred to as the ServPerf(ormance) score (Brown, Churchill, and 

Peter 1993). Both of these scores were included as dependent variables in the System 

Quality element of the research model. 

Section F - Cognitive Spontaneity 

The seven item's which make up Webster and Martoochio's Computer Playfulness 

Scale were included in this section (Webster and Martoochio 1992). The only changes in 

these items were to eliminate two negatively worded items by changing the focus of the 

question. This effected items two (changing from unimaginative to imaginative) and 

seven (changing uninventive to inventive). This change was done to avoid confusion 

concerning how to interpret the double-negative on the part of respondents, (i.e. strongly 

disagreeing with unimaginative would imply that you do feel imaginative, while strongly 

agreeing with this same item would mean that you do not feel imaginative.) Because of 

concerns over the appropriate interpretation of these two items, they were reversed to 

match the same order of the other five items in this scale. The cognitive spontaneity (or 
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computer playfulness) score was included as an independent variable in the Individual 

Attributes element of the research model, and is listed in Table 9 (page 71). 

Section G - Ease of Use / Usefulness 

The rationale for the inclusion of Davis' (1989) ease of use and usefulness scales 

in this research project was covered in Chapters 2 and 3. The ten questions which are 

included in Section G comprise this Ease of Use and Usefulness. These items were 

included in the independent variables related to System Attributes in Table 9 (page 71), 

and in the research model (Figure 3, page 65) for the study. 

Section H - W-BIS System Task Utilization 

The system components questions include nine sets of three questions, with each 

set of questions pertaining to a specific system component. These nine sets were defined 

on the basis of the initial W-BIS task taxonomy research, which was covered in Chapter 5 

(page 113). Each set was composed of the same pattern of three questions. The first 

question asks the individual whether WBIS.XYZ.COM supports a specific job function, 

while question B asks the individual how often they utilize this facility, and question C 

asks for a ranking of the usefulness of this facility. For example, question 1 in Section H 

asks "Does WBIS.XYZ.COM support handling office administration issues such as time 

sheet reporting, project billing information, office supply requisitions, or similar tasks?" 

Each of the nine sets of questions in Section H refer to one of the nine categories of 

W-BIS tasks from the task taxonomy identified in Chapter 5 (page 115). The answers to 
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the first question in each set were included in the independent variables related to 

Organizational Attributes (System Components) in Table 9 (page 71). 

The usefulness questions (question C in each set) were used to create the fourth 

and final component of the overall system quality assessment. The first three 

components (as previously defined in Sections A and B of the questionnaire, page 75) 

were based on single questions. The overall usefulness measure of the system was based 

on the average response for each individual, for each component of the system for which 

they answered question C. For example, an individual may have answered Yes to 

question A (the does W B I S . X Y Z . C O M support... question) for categories 1, 2, 5, and 7, 

indicating that they were aware of these four functions, and answered no to the other five 

functions (3,4, 6, 8 and 9). Therefore, their responses to the usefulness assessment for 

categories 1,2, 5, and 7 were then averaged to create their overall usefulness score. This 

process allowed for the fact that some individuals were aware of all nine categories of 

functions, while others were aware of only one or two of the categories. If a simple 

summation of the usefulness scores had been created, the unequal weighting based on the 

number of answers could have effected the results, while the calculation of the arithmetic 

mean of these answers avoided this problem. 

Table 10 (page 83) includes a cross reference between the survey sections and the 

specific research questions for this study. It also includes a reference to the page number 

where the analysis of results begins for each question. This table allows easy reference to 

the survey sections, research questions, and analysis of results. 
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This section of the research report has defined how the research questionnaire was 

developed, along with also covering the details of how the questionnaire's elements relate 

to the research variables for this study. It has also defined how the data which was 

collected with the research questionnaire was prepared for data analysis. The following 

section defines how the organizations and individuals included in this study were 

identified and surveyed. 

Participating Company Recruitment and Profiles 

Two companies were recruited for participation in this study. Both were 

guaranteed anonymity, and therefore, their names are not included in this report. Instead, 

the results include discussion of two anonymous companies - Company ABC and 

Company XYZ. 

Company ABC was a Fortune 500 firm, heavily involved in information 

technology activities, including consulting, systems development, and information 

services delivery. The company operates on a global basis, and its W-BIS was available 

to employees throughout the entire organization. The WBIS development was heavily 

decentralized, with few formal reporting structures. 

Company XYZ was also a Fortune 500 firm, and was also heavily involved in the 

information technology field. The company provides both hardware and software 

solutions to its customer base, and was involved in consulting, information systems 

design, development, and delivery, and information services delivery. Employee access 

to the W-BIS was nearly universal within the organization, although some employees are 
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constrained by the fact that their software connection to the system was limited to a text-

based delivery mode, thus eliminating access to any graphically-developed components 

of the W-BIS. 

Table 10. Survey Sections with Research Constructs, Questions, and Analysis 

Survey 
Section Research Variable 

Research 
Question 

Page number for 
analysis of results 

Demographics Individual Attributes 9 235 

A Managerial Commitment 11 252 

B 
User Information 4 177 

B 
Satisfaction 5 212 

C Not included in this study 

2 125 

D ServQual Expectations 3 125 

5 212 

E ServQual Performance 
3 125 

E ServQual Performance 
5 212 

F Cognitive Spontaneity 8 232 

G 
Ease of Use 6 216 

G 
Usefulness 7 226 

H 
Actual W-BIS 1 122 

H 
System Utilization 10 244 
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Company ABC's Survey Methodology 

The contact person within Company ABC was originally involved in W-BIS 

development and delivery, but was transferred in the middle of the research project to a 

Year 2000 coordination position. However, he continued his involvement in this research 

project. The contact person at Company ABC developed an initial contact list of 

employees within the organization, and then contacted these individuals with an e-mail 

message requesting their involvement in this research effort. Their response to this 

request (if yes) was re-directed to the principal researcher in this project, who compiled 

an electronic copy of the mailing addresses. The first time these individuals were directly 

contacted in regard to this research project was with the initial survey mail ing 

Given that all of the individual's had agreed to be involved in this research project 

ahead of time, an unrealistically high response rate was anticipated. Additionally, 

following the contact person's transfer within the organization, his involvement in this 

research project decreased substantially. It was originally estimated that 80 to 100 

individuals would represent a sufficient sampling base for this project. However, as 

displayed in Table 11 (page 85) only 64 surveys were actually mailed in October, 1997. 

The initial response rate was 25 out of the 64 mailings, with three more surveys returned 

due to addressing errors or other problems. This was substantially lower than what the 

pre-screening had led the principal investigator to anticipate, thus creating the need for a 

second mailing. 
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Table 11. Survey Response Rate for Company ABC 

Description of Category Number Percentage of 
Net Mailing 

(N = 61 

Percentage of 
Respondents 

(N = 33) 
Number of surveys mailed 64 

Percentage of 
Net Mailing 

(N = 61 

Percentage of 
Respondents 

(N = 33) Returned due to bad addresses 3 

Percentage of 
Net Mailing 

(N = 61 

Percentage of 
Respondents 

(N = 33) 

Fully completed surveys returned 26 42.63 % 78.79 % 

Partially completed surveys returned 7 11.48% 21.21 % 

Completed demographics and 
Section A 

33 54.10% 100% 

Completed Section B - User 
Information Satisfaction 

30 49.18 % 90.91 % 

Completed Section D - ServQual's 
Expectations component 

32 52.46 % 96.97 % 

Completed Section E - ServQual's 
Performance component (ServPerf) 

27 44.26 % 81.82% 

Completed Section F - Cognitive 
Spontaneity scale 

33 54.10% 100% 

Completed Section G - Ease of Use 
and Usefulness scale 

33 54.10% 100 % 

Completed Section H - Utilization 
and usefulness of company's Web-
Based Intranet System 

31 50.82 % 93.94 % 

Unusable Surveys returned 0 0% 0% 

No Response to Survey 28 45.90 % X T 

The second mailing (in December, 1997) was sent out approximately 10 weeks 

after the first. The response rate for this second mailing was 8 out of 36. The response 

rates included in Table 11 do not differentiate between the two mailings. 
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Company XYZ's Survey Methodology 

The contact person at Company XYZ was the director of the W-BIS 

administration and development staff. Since Company XYZ was recruited for 

involvement in this study after the poor response rate at Company ABC had become 

apparent, a larger sample size was requested. 

Company XYZ created a web-page link, requesting individuals to volunteer if 

they were willing to complete a survey aimed at assessing the W-BIS system. This link 

appeared on the opening (front-page) of the W-BIS website. The web-page link was 

active for a one week period in December, 1998, and a total of 198 respondents 

completed the form, indicating that they would be willing to take part in the survey. The 

web-page form requested that individuals provide both an e-mail address, and a physical 

mail address. 

The surveys were then mailed to the individuals at the address they provided. 

This mailing included a personalized cover letter along with contact information, 

including an e-mail address of the principal investigator. Within two days of the actual 

physical mailing of the surveys, the first e-mail message came back concerning some 

clarifications of wordings, definitions, and other items. On that same day, an e-mail 

message was sent to a mailing list of all of the survey recipients, asking the individuals to 

please watch for the survey in the mail, and to complete it when it arrived. A second 
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Table 12. Survey Response Rates for Company XYZ 

Description of Category Responses Percentage 
of Net 

Mailing 
(N = 197) 

Percentage of 
Respondents 

(N=119) 
Number of surveys mailed 198 

Percentage 
of Net 

Mailing 
(N = 197) 

Percentage of 
Respondents 

(N=119) Returned due to bad addresses 1 

Percentage 
of Net 

Mailing 
(N = 197) 

Percentage of 
Respondents 

(N=119) 

Fully completed surveys returned 87 44.16% 73.11 % 

Partially completed surveys returned 24 12.18% 20.17% 

Completed demographics and 
Section A 

111 56.35 % 93.28 % 

Completed Section B - User 
Information Satisfaction 

90 45.69 % 75.63 % 

Completed Section D - ServQual's 
Expectations component 

111 56.35 % 93.28 % 

Completed Section E - ServQual's 
Performance component (ServPerf) 

97 49.24 % 81.51 % 

Completed Section F - Cognitive 
Spontaneity scale 

111 56.35 % 93.28 % 

Completed Section G - Ease of Use 
and Usefulness scale 

106 53.81 % 89.08 % 

Completed Section H - Utilization and 
usefulness of company's Web-Based 
Intranet System 

112 56.85 94.12% 

Unusable Surveys returned 8 4.06 % 6.72 % 

Declined (via e-mail) to complete it 8 4.06 % 

X Surveys returned too late to be used 2 1.02% X No Response to Survey 68 34.52 % X 
follow-up e-mail message was sent five days later, thanking the individuals for their 

involvement in the study, and reminding them to please complete and return the survey. 

Overall, 119 of the 198 individuals who volunteered for inclusion in the study returned 
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their copy of the survey, although not all of these individuals completed the entire survey. 

Table 12 (page 87) includes the specific details concerning this response rate. 

Response Rates and Utilization of Partial Responses 

As previously mentioned, not everyone who returned the survey completed the 

entire instrument. Rather than limiting the data analysis in this project to only those 

completed surveys, the more appropriate strategy was to use the partially completed 

surveys wherever possible and practical. Since much of the analysis contained in Chapter 

5 focused on specific sections of the survey instrument (such as the ServQual instrument, 

or the User Information Satisfaction instrument) the use of partially completed surveys 

was acceptable. Respondents must have completed all of the questions included in a 

specific section in order for their responses to be included in the data analysis based on 

this specific section. Therefore, Tables 11 and 12 include detailed data concerning how 

many individuals completed each specific section of the survey. 

With the inclusion of partial surveys, a potentially confusing result occurs. Since 

the data analysis reported in Chapter Five was based on those individuals who completed 

a specific portion, or portions of the survey, the sample sizes reported throughout Chapter 

Five vary by type of result being reported. An alternative method (which would avoid 

this potential for confusion) would be to discard every questionnaire which was not fully 

completed. However, this would eliminate approximately twenty percent of the 

responses from the data analysis. This was a major consideration in the decision to 

maintain partial survey results in the data analysis. 
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These response rates (33 out of 61 at Company ABC and 119 out of 198 at 

Company XYZ) were sufficient to allow the analysis of the data to proceed. Prior to 

beginning the coverage of the results of this data analysis, it was first useful to define 

what data analysis techniques were utilized in the study, along with a definition of the 

standards and criteria used in this data analysis. Specifically, the two data analysis 

techniques of Exploratory Factor Analysis and Confirmatory Factor Analysis were 

defined, and the standards and criteria used in this analysis were specified. 

Data Analysis Techniques Utilized 

After collecting the data, it was then necessary to identify and preform the 

appropriate statistical analysis techniques to address the research question for this study. 

Since the first four research questions defined in Chapter 3 (page 67) deal with how well 

existing quality assessment research instruments preform when assessing the quality of a 

W-BIS, the use of factor analysis for the purposes of analyzing the underlying dimensions 

of these research instruments was identified as an appropriate statistical analysis 

technique. 

Both exploratory factor analysis, which does not pre-suppose the existence of any 

underlying research model, and confirmatory factor analysis, which begins its analysis 

with a pre-defined factor model, have been selected for utilization in this study. Both of 

these techniques have been the subject of considerable research and debate, therefore the 

following material summarizes the key points concerning these research techniques, and 

identify the specific standards and criteria invoked in this study. Since exploratory factor 
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analysis has a considerably longer history in information systems research, it is addressed 

first, followed by a brief overview of issues and standards related to confirmatory factor 

analysis. 

Standards for Identifying Factors in Exploratory Factor Analysis 

Much of the data analysis reported in Chapter 5 was based on factor analytic 

techniques. The use of exploratory and confirmatory factor analysis was a major 

component for the data analysis reported in this study. For this reason, the following 

sections identify the standards for identifying factors in exploratory and confirmatory 

factor analysis. 

When conducting exploratory factor analysis, the first issue to address is to 

determine how many factors should be extracted from the original data. This decision 

can be made based on one of two factors. First, the fact that "Factors with a variance 

(eigenvalue) less than one are no better than a single variable, since each variable has a 

variance of one." (Norusis 1990, p. 203) needs to be considered. However, when the 

research started with a pre-specified model, it may be more useful (or valid) to extract a 

pre-determined number of factors from the data, rather than relying on calculation of 

eigenvalues. "This approach (extracting a pre-determined number of factors) is useful if 

the analyst is testing a theory or hypothesis about the number of factors to be extracted" 

(Hair and others 1995, p. 377). 

Rather than choosing between these two alternatives, this study instead utilized 

both techniques. An initial exploratory factor analysis (with Varimax rotation) of the data 



91 

was conducted. Then, whenever the number of factors extracted from the data did not 

correspond with the a priori assumptions (i.e. four factors for the ServQual model, three 

factors for the User Information Satisfaction model, etc.) the exploratory factor analysis 

was executed a second time, with the specification of extracting a pre-defined number of 

factors. If the initial exploratory factor analysis did not match with the a priori model (in 

terms of the number of factors extracted) both sets of exploratory factor analysis results 

were reported-the results generated by maintaining those factors with an eigenvalue 

greater than one, as well as the results generated by the extraction of the specific number 

of factors. 

Since exploratory factor analysis has been referred to as "something of an art" 

(Manly 1986, p. 84), it was useful for this research project to set specified standards for 

how the interpretation of the exploratory factor analysis would be conducted. These 

standards were then applied and used in the interpretation of all of the exploratory factor 

analysis conducted in this study. 

There were two values for which selection criteria were required. The first value 

identified was the specific value used as the "cut-off score" for identifying significant 

factor loading scores, while the second value was specification of the required minimum 

communality value for each individual item. Both items are essential in the process of 

correctly interpreting exploratory factor analysis results. 
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Identification of Significant Factor Loading Scores 

The interpretation of exploratory factor analysis is heavily dependent upon the 

analysis of the factor loading scores that are generated. In general, there are two 

approaches to the interpretation of factor scores. The first is a general rule of thumb that 

states that "factor loadings greater than ± .30 are considered to meet the minimal 

loadings; loadings of ± .40 are considered more important; and if loadings are ± .50 or 

greater, they are considered practically significant." (Hair and others 1995, p. 384-385) 

The second guideline for identifying significant factor loading scores takes into account 

the sample size, and results in a "sliding scale" of factor loading scores, ranging from a 

minimum of ±.30 for a sample size of at least 350, to a maximum of ±.75 when the 

sample size falls to 50 (Hair and others 1995, p. 385). This technique is in accordance 

with Bryant and Yarnold's recommendation that 

"because the statistical significance of the correlation between a variable 
and an eigenvector depends on the sample size, the criterion for classifying 
a variable as a constituent of an eigenvector should be based on the value 
of the correlation that is needed to achieve a Type I error rate of p < .05, 
given the sample size." (Bryant and Yarnold 1995, p. 106) 

Based on an effective sample size of approximately 120, Table 7.3 (page 385) in 

Hair, Anderson, Tatham and Black (1995) recommends a minimum factor loading score 

of .50. This approximate sample size was based on the range of values reported in Tables 

11 and 12. This tables contain the overall response rates for the two organizations, and 

by combining this data, the effective sample sizes for the various scales ranges from a 

low of 120 for the User Information Satisfaction instrument (30 from Company ABC and 
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90 from Company XYZ) to a high of 146 for the Computer Self-Efficacy scale (33 and 

113 respectively). Since the minimum factor loading score decreases as the sample size 

increases, using the smallest sample size to set this criteria allowed for the greatest level 

of consistency in the reporting of the data analysis. 

Based on Hair, Anderson, Tatham and Black's (1995) recommendation of a 

minimum factor loading score of .50, combined with the fact that the .50 value was 

referenced in the generalized rule of thumb as the minimum "practically significant" 

factor loading value, the value of .50 was selected as the appropriate cutoff value for 

analysis of the factor loading scores. With the required factor loading score determined, 

the remaining value which required definition was the minimum communality level 

required for the individual items involved in the factor analysis. 

Minimum Acceptable Communality Value 

Communality, in an exploratory factor analysis, is the amount of variance 

contained within an individual item which is accounted for by the factor structure 

analyzed. This value represents that proportion of the variance (which is present in any 

given item) which is "explained" by the proposed factor solution. While no "hard and 

fast" rules exist for determining the minimum level of communality required, a useful 

rule-of-thumb is a value of .50 (Manly 1986). The reason for this minimum is the 

concept that the proposed factor solutions should "explain" at least as much of the 

variance as is left "unexplained" by this analysis. Failure to achieve this minimum 

standard (.50) would imply that there is more "unknown" about this item than is "known" 
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by the recommended factor solution (Manly 1986). Based on this interpretation of 

communalities, a value of .50 was used as the minimum acceptable value for the 

individual item's communality. 

Summary of Exploratory Factor Analysis Criteria 

While the use of a minimum eigenvalue has a large amount of acceptance in 

published literature, as well as a well-founded theoretical basis, this is not the only 

criteria which is appropriate for selecting the number of factors which should be extracted 

in an exploratory factor analysis. Since a portion of this study was concerned with the 

evaluation of the validity of several pre-defined models, every attempt was made to 

validate the number of factors specified in these models. Based on the attempt to validate 

an existing model, the number of factors in the hypothesized model was used as one of 

the criteria for the extraction of factors in the exploratory factor analysis routines. 

Given the need to accurately assess the factor loading scores, and in concurrence 

with the general "rule of thumb", the value of .50 was used as the minimum factor 

loading score when interpreting the factor loading patterns for the exploratory factor 

analysis. This same value was used as the minimum communality score to indicate a 

variable which was appropriately identified in the analysis. 

As previously mentioned, the use of exploratory factor analysis as a statistical 

analysis technique begins, so to speak, with a blank slate and then attempts to draw out 

the relationships which exist in the data. Confirmatory factor analysis is at the opposite 

end of the spectrum, in that it should begin with a rigorously defined model, and then 
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assesses the appropriateness of this model in light of the data analyzed. Therefore, the 

next topic covered is a brief definition of the confirmatory factor analysis models that 

were assessed in this study, along with a short definition of the various "goodness of fit" 

indices associated with confirmatory factor analysis and the identification of the 

guidelines and standards that were used for identifying the appropriateness of these 

models. 

Models Analyzed with Structural Equation Modeling 

In order to assess the existence of underlying factors in the ServQual instrument a 

series of confirmatory factor analysis structural equation models were developed. Figures 

4 to 8 on the following pages illustrate the five general models used for this analysis. 

These models show the specific confirmatory factor analysis models that were used in 

this study for evaluating the ServQual scores, while the models used for evaluating the 

ServQual - Expectations and ServQual - Performance (ServPerf) follow this same pattern. 

For more detailed information concerning how to read and interpret these models, 

Appendix F (page 349) contains a brief definition for all of the components of a structural 

equation model, along with a guide for reading and interpreting the resulting (printed) 

models. The complete results generated from the analysis of the ServQual models is 

contained in Appendix G, which begins on page 356. 

In all of these figures, the individual variable names were based on an 

abbreviation of the survey instrument's name, and the question number for this specific 

item. For example, on the ServQual Model on the following page, the variables are 
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named SQ_1 through SQ_18. The SQ is an abbreviation of ServQual, while the numbers 

1 through 18 represent the eighteen specific items which are included in the ServQual 

instrument. In the models for the ServQual - Expectations data (Appendix G, page 356) 

the abbreviation SQE is used, while SQP is used for the ServQual - Performance (or 

ServPerf) variables. 
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Figure 4. Model One for ServQual Confirmatory Factor Analysis 
(Uni-dimensional Model) 
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Figure 5. Model Two for ServQual Confirmatory Factor Analysis 
(Four orthogonal factors) 

The first model (Model One - contained in Figure 4 on page 96) illustrates all 18 

of the ServQual items loading on a single, global factor. This uni-dimensional result has 

been reported in previous research regarding the dimensionality of the ServQual 

instrument. This uni-dimensional pattern has occurred in both marketing (Cronin and 
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Taylor 1992,1994) and information systems (Van Dyke and Popelka 1993) research. 

Since one goal for this project was to conduct an analysis of how well the existing quality 

assessment instruments (ServQual/ServPerf and User Information Satisfaction) perform 

when assessing the quality of a W-BIS, this uni-dimensional model was an appropriate 

beginning point. This single, global factor was named Service Quality. 
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Figure 6. Model Three for ServQual Confirmatory Factor Analysis 
(Four correlated factors without overall quality factor) 
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Figure 7. Model Four for ServQual Confirmatory Factor Analysis 
(Includes a second-order global quality assessment factor) 

The second model used in this study illustrates the four a priori factors 

hypothesized to exist in the ServQual instrument (Parasuraman, Zeithaml, and Berry 

1985a, 1985b). These factors are Reliability (items 1 through 5), Responsiveness (items 

6 through 9), Assurance (items 10 through 13) and Empathy (items 14 through 18). 

Model Two (Figure 5) shows these four factors, and did not allow correlations between 
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these factors. This lack of correlation is an unrealistic model, given that interactions 

between the elements that assessed service quality was expected, as depicted in Model 

Three. 
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Figure 8. Model Five for ServQual Confirmatory Factor Analysis 
(Second-order factor as an estimator of overall quality assessment items) 
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Model Three (contained in Figure 6) illustrates the existence of four correlated 

first-order factors in the ServQual instrument. Allowing for a non-directional correlations 

between these four factors allows for a level of association between the service quality 

factors. 

Model Four (contained in Figure 7) includes four first-order factors that all 

contribute to a higher level construct. This model represented a complete analysis of the 

ServQual model. Model Four shows that overall Service Quality is based on four 

underlying factors - those of Reliability, Empathy, Assurance, and Responsiveness. 

The final model analyzed in this study is contained in Figure 8 (page 100). Model 

Five illustrates that the second-order factor (Service Quality) was used to predict the 

value of the overall quality assessments. The four items that make up the Quality 

Summary (OallQual, OallSat, OallEase, and OallUsef) were previously defined in this 

Chapter (see pages 75 and 81). It is important to note that this model is not assessable 

for the ServQual - Expectations items. This is due to the fact the ServQual - Expectations 

were explicitly defined as the expectations for a generic, high quality intranet system, and 

not the expectations for the organization's intranet system specifically. Therefore, there 

was no theoretically acceptable reason to anticipate that the user's expectations for service 

would be related to their overall assessment of quality for the intranet system.. 

This same pattern of models was utilized in the investigation of the ServQual -

Expectations, ServQual - Performance and User Information Satisfaction instruments 

scales. Therefore, the specific input models for these instruments are not be repeated in 
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the text of this chapter, but are instead referenced in their appropriate Appendix. The 

final results generated with all of the models used in this study are included in the 

appendices, with the appendices organized by scale (i.e. ServQual - Appendix G, page 

356, User Information Satisfaction - Appendices H and I, pages 371 and 378 

respectively). 

Three specific characteristics were assessed for each of the confirmatory factor 

analysis structural equation models analyzed in this study. These characteristics were the 

reliability of the model, the amount of variance the model extracted from the underlying 

variables, and the goodness-of-fit indices associated with each model. The process used 

for the assessment of each of these items, and the standard used to interpret the results, 

are defined in the following sections. 

Construct Reliability = [Equation 1] 
(^(Standardized Loadings)) + 2 0 n c ' ' c a t o r Measurement Error) 

Figure 9. Calculating Construct Reliability for Structural Equation Models 

Assessment of Reliability for Structural Equation Models 

Hair, Anderson, Tatham and Black (1995, p. 665) include a definition for 

measuring the reliability for exogenous constructs in a structural equation model. This 

formula (defined in Figure 9) was utilized to calculate the factor reliability for all of the 
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confirmatory factor analysis structural equation models analyzed in this study. This 

equation required the analysis of the standardized loadings (or standardized regression 

weights) for each item that makes up the hypothesized construct (or latent variable). It 

also required the indicator measurement error, which was defined as 1 minus the 

standardized loading squared (which is the same as subtracting the squared multiple 

correlation value (R ) of the item from one). This calculation was completed for all of 

the Structural Equation Models included in this study. 

An example of the results generated with this equation is summarized in Table 18 

(page 132), which summarizes the calculated reliability levels for the various ServQual 

models. 

, r • , (^(Standardized Loadings^)) rT, 
Variance Extracted = 1—-— [Equation 2] 

Q£ (Standardized Loadings^)) + ^X'ndicator Measurement Error) 

Figure 10. Calculating Variance Extraction with Structural Equation Models 

Assessment of Variance Extraction in Structural Equation Models 

Equation 2 (located in Figure 10, page 103) defines how to calculate the 

proportion of variance extracted from the items which contribute to a factor in a structural 

equation model. With this calculation, it was possible to identify how much of the 

variance included in the individual items which comprise an overall construct (or factor) 

is determined by the overall construct, and (by extension) how much of the variance in 
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these items was not explained by the existence of the construct. While the variance 

extracted values do not have an absolute standard for assessment, they do have a very 

usable and workable rule-of-thumb. This rule is that the construct should have explained 

at least as much of the variance present in a variable as was left unexplained. This rule of 

thumb therefore suggests that the minimum acceptable variance extraction level is .50. 

"Fit" Indices and Measurements for Structural Equation Models 

No single topic in the field of Structural Equation Modeling has generated as 

much attention as the issue of how to properly assess the validity of a structural equation 

model. Since the Confirmatory Factor Analysis form of a Structural Equation Model 

begins with an up-front, a priori specification of components and relationships, it is 

essential for the researcher to assess how well this a priori model "fits" the data 

undergoing analysis. The software package utilized for the structural equation modeling 

in this study (Amos 3.6 for Windows) calculates well over twenty different "Fit Indices" 

(as these assessment statistics are referred to), along with ninety percent confidence 

intervals for some of these indices. 

It is also important to take into account Browne and Cudeck's cautionary note 

that, "Fit indices should not be regarded as measures of usefulness of a model. They 

contain some information about the lack of fit of a model, but none about plausibility" 

(Browne and Cudeck 1993, p. 157). In this way, the fit indices can be considered as 

analogous to measures of reliability. It is possible to have a highly reliable, and yet 

invalid measurement technique (for example an automobile odometer that is improperly 
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calibrated - it provides the same results consistently, but these results are also consistently 

inaccurate). However, it is not possible to have a valid measurement technique which 

does not first exhibit a high level of reliability. A structural equation model that exhibits 

a good measurement of fit is not necessarily a valid model, but a structural equation 

model that does not possess good fit is, by definition, an invalid model. 

Based on an analysis of relevant research, a total of seven indices were selected 

for reporting in this study, including five which were displayed in easy-to-interpret 

graphs in order to allow comparisons between the various structural equation models. 

Collectively, these Fit Indices and Fit Measures were used to assess the level of 

convergent validity for a given Structural Equation Model. A brief definition for each of 

these seven items is provided for the reader who is unaccustomed to or unfamiliar with 

Structural Equation Modeling. 

Chi-square probability 

The analysis of a Structural Equation Model focuses on the minimization of a 

discrepancy function, the structure of which requires a far more in-depth treatment than 

the space allotted here allows. In short, this discrepancy function (for maximum 

likelihood estimation) follows a Chi-Square (% ) distribution pattern and can be 

interpreted based on the degrees of freedom associated with the model. A probability 

value (P-value) for this statistic is "testing the hypothesis that the model fits perfectly in 

the population" (Arbuckle 1997, p. 554). While hypothesis testing is a well-known and 

widely accepted statistical technique, its unsuitability as a device for model selection was 
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first identified in 1969 (Joreskog 1969). Browne and Mels (1992) go so far as to offer the 

opinion that "this null hypothesis [of perfect fit] is implausible and that it does not help 

much to know whether or not the statistical test has been able to detect that it is false" (p. 

78). Therefore, while this statistic was not relied on for model analysis and selection in 

this study, its value was reported for the sake of complete statistical reporting. 

Additionally, this value was omitted from the graphical displays of the fit indices' results. 

Minimum discrepancy / degrees of freedom ratio 

For the maximum likelihood estimation technique, the ratio of the x2 /df the 

should approach the value one. However, as one author states, "The trouble is that it 

isn't clear how far from one you should let the ratio get before concluding that a model is 

unsatisfactory" (Arbuckle 1997, p. 555) Several rules of thumb are offered, with values 

ranging from a low-end estimate of two (Byrne 1989) to a high-end estimate of five 

(Wheaton, Muthen, Alwin, and Summers. 1977). This study employed a value of 3 for 

the x2 /df ratio, which is consistent with other published Information Systems research 

efforts involving Structural Equation Models (Kettinger and Lee 1995; Segars and Grover 

1993). 

Root Mean Square Error of Approximation 

The Root Mean Square Error of Approximation (RMSEA) incorporates an 

analysis of the complexity of a model into its calculation. This statistic is based on an 

estimate of the population discrepancy along with the number of degrees of freedom in 

the model. Browne and Cudeck (1993) opinioned that "a value of about 0.08 or less for 



107 

the RMSEA would indicate a reasonable error of approximation" and that they "would 

not want to employ a model with a RMSEA greater than 0.1" (Browne and Cudeck 1993, 

p. 144). Based on this analysis, and desiring to provide the greatest latitude possible in 

the testing of the structural equation models, a maximum value of 0.1 was used as one of 

the criteria for identifying an acceptable fit for these models. 

Root Mean Square Residual 

The Root Mean Square Residual (RMR) is the square root of the average squared 

amount by which the sample variances and covariances differ from their respective 

estimates that would be generated from a correct model. An RMR value of zero indicates 

a model that has achieved "perfect" fit, and values greater than one are regarded as 

excessively high. 

Goodness of Fit Index 

The Goodness of Fit Index (GFI) was devised Joreskog and Sorbom in 1984 and 

always ranges between zero and one. A value of one (unity) indicates a perfect fit, and a 

commonly accepted standard for this statistic is .90. A number of studies have shown 

that GFI is sensitive to sample sizes, leading to Anderson and Gerbing's conclusion that 

"Whereas GFI is independent of sample size (in that sample size is not an explicit part of 

the equation that defines GFI), the distribution of GFI values is strongly affected by 

sample sizes" (Anderson and Gerbing 1984, p. 172). This study found that as much as 

28.3% of the variance in GFI values was attributable to variations in sample sizes, with 

the impact more pronounced with small sample sizes (n=50). Since this study was based 
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upon relatively small sample sizes (N sizes of approximately 120 depending upon the 

specific model being evaluated) the GFI index was also omitted from the graphical 

displays, however its value was reported in the tables for each model. 

Tucker-Lewis Index 

In the study cited above concerning GFI, Anderson and Gerbing also found that 

less than 3 % of the variance in Tucker-Lewis Index (TLI) was attributable to sample 

size, and the means for this index (when analyzed with a correctly specified model) were 

"all approximately equal to 1.0, demonstrating no pattern of monotonic increase or 

decrease across the five (sample size) levels" (Gerbing and Anderson 1993, p. 50). 

However, this study did find that the standard deviations for the TLI estimates (across a 

total of approximately 27,000 simulated samples) were considerable larger than those of 

GFI, and that this effect was more pronounced in the smaller sample sizes. (The standard 

deviation of TLI was 1.690 for a sample size of 50, a value that decreased to .056 for a 

sample size of 300.) Therefore, TLI is not a biased estimator (based on sample size) but 

it is a much less precise estimator. A minimum TLI value of 0.90 was used in this study 

in the evaluation of the acceptability of any given model based on TLI value. 

Comparative Fit Index 

The Comparative Fit Index (CFI) was defined by Bentler (1990) and is based on a 

comparison of the hypothesized model to what is referred to as the "baseline" or 

"independent" model. This index can then be viewed as an analysis of how much 

"better" the hypothesized model is than the independent model. Values for CFI are 
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forced to fall between the range of zero and one, as values which exceed these limits are 

truncated, and reported as zero or one, respectively. 

Bentler (1990) reported the findings of a simulation/comparison study that 

utilized 200 replications of a structural equation model that investigated the impact of six 

different sample sizes ranging from 50 to 1600 in an exponential progression (50,100, 

200, etc.). This study found that CFI's standard deviation was consistently less than that 

of the other five indices, ranging from .034 at a sample size of 50, to .001 with a sample 

size of 1600. This result helped lead to the conclusion that 

"CFI seems to be the best index;... it has a 0-1 range, has small sampling 
variability, and estimates the relative difference in noncentrality of 
interest. However, these advantages are obtained at the expense of some 
downward bias. This bias is quite small, and is certainly much less than 
the bias of the NFI (normed fit index). In fact, there was virtually no bias 
in the simulation with the misspecified model" (Bentler 1990, p. 245). 

Based on this conclusion, CFI was selected as one of the leading fit indices for this study. 

CFI values less than 0.90 were considered to be strong indicators of a poorly fitted model. 

Summary for Structural Equation Modeling Standards 

The preceding sections have defined the standards which were used to interpret 

the results of the confirmatory factor analysis. These standards included the reliability, 

the amount of variance extracted, and the assessment of the goodness of fit. 

Equation One (Figure 9, page 102) identified how the reliability of a structural 

equation model was assessed in this study. This equation was used to calculate the 

reliability of a factor contained in a structural equation model. This value should exceed 

.50 for a properly defined confirmatory factor analysis structural equation model. 
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Equation Two (Figure 10, page 103) identified how the variance extracted in a structural 

equation model was calculated. This variance extraction value should exceed .50 for a 

properly defined confirmatory factor analysis structural equation model. 

A total of seven goodness-of-fit indices were included in the data analysis 

reported in Chapter 5. These indices were; the Chi-square probability, the minimum 

discrepancy divided by the degrees of freedom, the Root Mean Square Error of 

Approximation (RMSEA), the Root Mean Square Residual (RMR), the Goodness-of-Fit 

Index (GFI), the Tucker-Lewis Index (TLI), and the Comparative Fit Index (CFI). The 

standard for each of the goodness-of-fit indices vary, depending on the measurement 

scale they represent. In general, they are divided into two groups - those goodness-of-fit 

indices which should be minimized, and those which should be maximized. 

The indices which should be minimized include the minimum discrepancy 

divided by the degrees of freedom, the Root Mean square Residual, and the Root Mean 

Square Error of Approximation. The minimum discrepancy divided by the degrees of 

freedom was identified as one of the least accurate goodness-of-fit indices, however it is 

also almost universally reported in structural equation modeling research. This value 

should be less than 3 in a properly defined confirmatory factor analysis model. The Root 

Mean Square Residual should have a value of less than 1, while the Root Mean Square 

Error of Approximation should be less than .10. 

Those goodness-of-fit indices which should be maximized are typically measured 

on a zero to one scale, and include the Chi-square probability, the Goodness of Fit Index, 
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the Tucker-Lewis Index, and the Comparative Fit Index. The Chi-square probability is 

frequently referred to as the p-value test. While in most statistical analysis routines, the 

intent is to obtain a significant result by achieving a value of .05 or less, in structural 

equation models the interpretation of this statistic is reversed. A p-value of .05 or less 

indicates a poorly fitted model, and the larger the p-value becomes, the better the result 

(in terms of assessing the model's fit). The other three indices (Goodness of Fit, Tucker-

Lewis, and Comparative Fit) are all measured on a zero to one scale, and the standard 

established for each was a minimum value of .90. 

Summary for Research Methodology 

This chapter has defined the survey instrument which was utilized in the study, 

and identified how the previously defined survey instruments (Ease of Use, Usefulness, 

Computer Playfulness, ServQual / ServPerf, and User Information Satisfaction) were 

included in this instrument. It also detailed how the organizations which were included in 

this study were recruited, and how the individual respondents to the survey were 

solicited. The reasons for selecting factor analytic techniques for data analysis were 

identified, and the standards for evaluating the factor analysis results were established. 

Now that all of these items have been defined, the next chapter (Chapter 5) contains the 

results obtained from the data analysis conducted in this study. 



CHAPTER 5 

STATISTICAL ANALYSIS AND RESULTS 

This chapter details the statistical analysis utilized to interpret the data collected 

from individuals employed with the two companies (as described in Chapter 4). The 

questionnaire administered in this study was also defined in Chapter 4, and is included in 

its entirety in Appendix A (page 282). The analysis reported in this chapter also includes 

details concerning the development of Section H of this questionnaire. All of the 

statistics reported in this section were based on the criteria defined in the previous 

chapter. This chapter is organized around the five goals for this study which were 

previously defined in Chapter 3 (beginning on page 69), and are repeated here. 

1. Investigate how corporations are deploying this technology within the 
organization. 

2. Classify how employees are utilizing the W-BIS technology. 

3. Assess how well existing information systems quality assessment 
instruments fit these new systems. 

4. Identify specific factors related to how W-BIS contribute to an 
organization. 

5. Evaluate factors which contribute to or inhibit the success of these 
systems. 

112 
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The first goal for this study involved identifying how organizations are deploying 

Web-Based Intranet Systems (W-BIS). This goal was completed prior to mailing the 

questionnaire contained in Appendix A to the individual subjects for this study. This was 

required since Section H of the questionnaire was based on this classification scheme for 

the application and utilization of W-BIS technologies. The four remaining goals for this 

study were addressed by specific research questions, as defined in Table 8 (page 69). 

Section H of the research questionnaire addressed nine specific categories of 

Web-Based Intranet Systems (W-BIS) tasks. These task categories were developed based 

on the analysis of reports for twenty-one companies' W-BIS systems. Therefore, the first 

topic addressed in this chapter is the identification of W-BIS application categories, 

which was the first goal for the research project. 

Identifying W-BIS Application Categories 

One company actively marketing W-BIS technologies to organizations during the 

time leading up to this study was Netscape. One of Netscape's primary markets was the 

corporate connectivity market, to which Netscape marketed their Netscape Suite for 

corporate communications. For this reason, the company has provided considerable 

information concerning the application of W-BIS technologies. This information, in the 

form of 21 mini-cases, illustrates how a wide variety of companies and government 

agencies have deployed W-BISs. 
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Table 13. Task Analysis Coding Results 
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Each of these mini-cases describe how an organization has deployed their W-BIS. 

By conducting an analysis of the mini-cases, a categorization scheme which identified 

how W-BISs are being utilized in a organizational setting was developed. The analysis of 

how the organizations included in the twenty-one mini-cases deployed their W-BIS 

systems is included in Table 13 (page 114). 

The initial analysis of the mini-cases identified a listing of 20 different types of 

activities or tasks with which the W-BIS systems were utilized (Myerscough, Richards, 

and Becker 1997). After completing the analysis of the mini-case applications, these 20 

activities were then categorized into nine groups of W-BIS applications. Table 13 (page 

114) listed all 20 of the original activities, and identified the final nine groupings 

(identified by the number in the column entitled Group, on the left side of the Table). For 

example, the first four items listed in the Table are all referenced as belonging to group 

number one, which is identified as Office Administration in the following list. The 

Table's consolidated categories, along with a brief description of each, are described in 

the following list. 

1. Office administration 

Handling office administration issues such as time sheet reporting, project 
billing information, office supply requisitions, or similar tasks. 

2. Document distribution and reduction 
Reducing document duplication and distribution costs and facilitating 
document sharing by providing electronically accessible versions of 
routine reports. 
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3. Information access 
Reducing the time required to disseminate information within the 
organization by allowing for electronic publication of information such as 
revised schedules, updated price lists, product specifications, etc. 

4. Individual connectivity 
Increasing the ease of communication within the organization by 
publishing an updated employee directory, facilitating employee e-mail 
contact, or providing employee contact information. 

5. Group/team connectivity 
Increasing the ease of communications within project teams or cross 
functional groups by providing an easy to access group directory, 
facilitating group meetings, electronically disseminating group reports and 
meeting agendas, and / or publishing schedules and progress reports 
electronically. 

6. Employee training 
Employee training by providing training manuals, publishing job and task 
descriptions, or allowing the completion of training programs or modules. 

7. Competitive Intelligence 
The acquisition of competitive intelligence by providing links to news 
services, stock market reports, or other system linkages which allow the 
monitoring of market competitors and/or market conditions 

8. HRM requirements 
Human resource management requirements such as maintaining an 
employee skills inventory, organizational staffing requirements, open 
position notices, or similar materials 

9. Employee benefits 
Employee benefits such as accessing employee retirement or 401-K 
information, tax-sheltered payroll account information, child day care 
programs, ride-share commuting information, or providing information on 
health insurance providers 

These categories identify the nine functional tasks which were defined for W-BIS 

systems, and which were included in the research questionnaire in Section H. 
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Table 13 also includes a count for each category of activities which reflects how 

many different specific tasks or job functions were listed in each mini-case and identified 

as being representative of this category. The two summary columns indicate how many 

different organizations were identified as including this type of function in their W-BIS, 

along with a total count of how many different specific functions were included in the 

various mini-cases. The two summary lines across the bottom of the table identify how 

many different activities each organization's mini-case included. These summaries 

provide information concerning the extent to which these activities occurred among the 

various organizations, and how many different functions each organization identified as 

being included in their W-BIS. 

After identifying how corporations are deploying W-BIS technologies within their 

organization, the next issue this research project addressed was how to conduct and report 

the data analysis for the research questions related to the study's four remaining goals. 

Specifically, the appropriateness of combining the data from the two organizations was 

analyzed and the results are reported in the following section. 

Comparability of Data Across Research Sites 

Since both companies included in this research project were information 

technology related organizations, the first data analysis issue addressed was the 

comparability of data collected. In the event that no significant differences between the 

two organizations were identified, combining the two data sets for the remainder of the 

data analysis would represent the most straight-forward process of data analysis. There 
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were two reasons why the combination of the two companies data was desirable. One 

reason was that by combining the two datasets, the number of respondents would be 

larger than when analyzing either of the organizations individually. The second, and 

more important purpose for combining the datasets, was to increase the generalizability 

of the results identified in the study. Rather than reporting two separate sets of results, 

(one for each firm) this combining of data allowed reporting of overall results. Therefore, 

the results are representative of a larger population set than a single company, which 

would be the case if the data analysis was completed on each firm's data separately. 

Table 14 (page 119) includes a summary of this analysis, while Appendix B (starting on 

page 296) includes the complete details of this analysis. 

SPSS for Windows was used to conduct independent samples T-tests for the 

equality of means for each variable. However, since the results of a T-test are impacted 

by the equality (or non-equality) of variance between the two independent samples, 

Leven's Test for Equality of Variances was tested first for each variable. Table 14 

includes two columns of results-the number of items with non-equal variances and the 

number of items with non-equivalent means. In the event that an item's variance was 

found to be non-equal (with a significance level of .05 or stronger), the test for equal 

means without the assumption of equal variances was reported, while in the event that an 

item's variance was not found to be significantly different, the test for equal means based 

on equal variances was reported. 
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Table 14. Comparability of Data Between Organizations 

Groups of Variables 
Number of 

Items in 
Group 

Number of 
Items with 
Non-equal 
Variances 

Number of 
Items with 
Non-equal 

Means 

Demographics 3 2 0 

W-BIS Usage Rates 2 1 2 

Overall Quality Assessment 4 1 0 

User Information 
Satisfaction 

13 1 2 

User Information 
Satisfaction Summary Items 

4 0 0 

W-BIS Self-Efficacy Scale 6 0 0 

Computer Self-Efficacy 
Scale 

10 1 1 

ServQual Expectations 18 3 3 

ServQual Performance 18 1 2 

Playfulness 7 0 1 

Usefulness 6 0 0 

Ease of Use 4 0 0 

Totals 95 11 (11.58%) 11 (11.58%) 

The specific results reported in Table 14 for the four Overall Quality items are 

used to explain the contents of the table. One of the Overall Quality items (Overall 

Usefulness - see Table 73, page 298) was reported as having non-equal variance, while 

none of the four items are shown as having non-equal means. In this example, three of 

the overall quality items were tested with equal variances assumed, while the fourth item 
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(Overall Usefulness) was tested without assuming equal variances. In all four cases, no 

significant differences were identified between the two sets of data collected at the two 

organizations. 

Based on the results reported in Table 14, it was determined that the data from the 

two organizations represented comparable (and therefore combinable) results. Examining 

the results included in Table 14 showed that of the 95 questions on the survey, only 11 

were found to be different at a .05 significance level. Two of these differences were 

found in the length of usage, and amount of usage. Individuals at Company XYZ 

averaged a usage rate of slightly more often than daily while Company ABC's 

respondents averaged slightly more often than several times a week. Conversely, 

Company ABC's respondents had an average response in the range of one to two years 

for the length of using the intranet system, while Company XYZ's individuals reported an 

average usage of from between 6 months and one year. 

The ninety-three remaining items were all based on a seven point Likert scale, and 

had differences ranging from a .5 for the ServQual Expectations scale's item number ten 

to a 1.36 point difference for the User Information Satisfaction scale's item number nine. 

The majority of differences (in terms of magnitude) ranged between .60 and .83. Based 

on the determination that the responses from individuals at the two companies represent 

combinable data, the remainder of this chapter reports the data analysis results based on 

the combined data. 
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Research Questions Addressed 

Specifically, the data analysis reported in this chapter addresses the eleven 

research questions originally defined in Chapter 3 (page 67). These questions were: 

1. Did utilization rates vary depending upon the job task for which the W-
BIS system was being used? 

2. How well (poorly) did the ServQual instrument perform when evaluating 
the quality of an W-BIS? 

3. How well (poorly) did the ServPerf instrument perform when evaluating 
the quality of an W-BIS? 

4. How well (poorly) did the User Information Satisfaction instrument 
perform when evaluating the quality of a W-BIS? 

5. Did W-BIS user's identify similar factors for quality assessment as user's 
of other information technology systems? 

6. Was there a relationship between an individual's assessment of ease of use 
and usefulness of an W-BIS and their assessment of the system's overall 
quality? 

7. Did users of an W-BIS find the systems to be useful in completing their 
job-related tasks? 

8. Was there a relationship between an individual's computer playfulness 
score and their assessment of the system's overall quality? 

9. Was there a relationship between how an individual utilizes an W-BIS and 
their assessment of the system's quality? 

10. Did personal factors such as the user's gender and age impact the user's 
assessment of quality for the W-BIS system? 

11. Did an employee's manager's commitment to the utilization of a W-BIS 
system effect the user's assessment of the systems quality? 

The remainder of this chapter addresses these questions in as sequential an order as 

possible. However, it is not possible to merely address the questions in a direct, linear 
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order, since several of the questions interplay with and interact with other questions. 

Additionally, since the ServQual and ServPerf instruments are collected with an overlaid 

aspect of the research questionnaire (Sections D and E), reporting the results of questions 

two and three were necessarily interspersed with each other. Since the opening section of 

this chapter defined how organizations have deployed W-BIS systems, the employee 

utilization rates for these systems are reported first. Then, the results of data analysis for 

questions two through five, which dealt with the appropriateness of the quality 

measurement instruments (ServQual / ServPerf and User Information Satisfaction) are 

reported. Questions six through eleven all utilize some assessment of quality, so the data 

analysis related to these questions followed the analysis of the performance of the quality 

assessment instruments. 

Employee Utilization Rates for W-BIS Systems 

Table 15 includes the results from Section H of the survey utilized in this study 

(Appendix A, page 282). This section included three questions for each W-BIS 

application category. These questions were: does your system support this category, how 

often do you utilize this application, and what is your assessment of the quality of this 

application. The second and third question should have been answered only if the 

individual indicated that the W-BIS system in their organization supported this function. 

Table 15 identifies how many individuals responded that the system supported this 

function, and how frequently they utilized this function. 
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Table 15. Utilization Counts and Percentages for W-BIS Applications 

Web-Based 
Intranet Systems 

Application 
Categories 

Number 
of Users 

Avg. 
Usage 

Usage Category 
Web-Based 

Intranet Systems 
Application 
Categories 

Number 
of Users 

Avg. 
Usage 

Several 
Times a 

Day 
(5) 

Several 
Times a 
Week 

(4) 
Weekly 

(3) 

Less 
Than 

Weekly 
(2) 

Never 
(1) 

Office 
Administration 

18 2.611 
1 3 5 6 3 Office 

Administration 
18 2.611 

5.56 % 16.67% 27.78% 33.33% 16.67% 

Document 
Reduction 

66 3.076 
9 15 17 22 3 Document 

Reduction 
66 3.076 

13.64% 22.73% 25.76% 33.33% 4.55% 

Information 
Access 

75 3.147 
11 22 16 19 7 Information 

Access 
75 3.147 

14.67% 29.33% 21.33% 25.33% 9.33% 

Individual 
Connectivity 

93 3.516 
22 32 14 22 3 Individual 

Connectivity 
93 3.516 

23.66% 34.41% 15.05% 23.66% 3.23% 

Group 
Connectivity 

46 3.217 
8 16 6 10 6 Group 

Connectivity 
46 3.217 

17.39% 34.78% 13.04% 21.74% 13.04% 

Employee 
Training 

72 2.250 
1 6 12 44 9 Employee 

Training 
72 2.250 

1.39% 8.33% 16.67% 61.11% 12.50% 

Competitive 
Intelligence 

110 3.691 
31 36 23 18 2 Competitive 

Intelligence 
110 3.691 

28.18% 32.73% 20.91% 16.36% 1.82% 

Human 
Resources Tasks 

67 2.433 
1 10 9 44 3 Human 

Resources Tasks 
67 2.433 

1.49% 14.93% 13.43% 65.67% 4.48% 

Employee 
Benefits 

92 2.554 
4 8 25 53 2 Employee 

Benefits 
92 2.554 

4.35% 8.70% 27.17% 57.61% 2.17% 

Since the W-BIS systems included in this study were fairly well developed, some 

aspects of each of the nine initial categories were included in both systems. However, 

since an employee would not necessarily utilize every component of the system, the 
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results in this table show that the awareness of the functions was extremely variable. This 

result was indicative of a variable pattern of utilization among the employees. 

A review of the data contained in Table 15 showed that the three application 

categories which were utilized most frequently were competitive intelligence, individual 

connectivity, and group connectivity activities. Since the competitive intelligence 

category included activities such as news services, stock market reports, and systems 

which monitor other market conditions, this category could also be defined as a 

connectivity activity as well, in that it allows employees connectivity to external events 

and information. Therefore, the top three activities (in terms of utilization) all 

represented connectivity functions - connections to external conditions, connections to 

individuals within the organization, and connections to groups or teams that the 

individual was involved with at the organization. This result indicated that the concept of 

a W-BIS system allowing for a virtual connection to employees throughout the 

organization was appropriate. 

Conversely, the three application categories which employees indicated the lowest 

level of utilization were employee training, human resource management tasks, and 

monitoring or accessing employee benefits information. These three categories represent 

three functions which are predominantly individual-centric activities. This finding 

indicated that activities which have the lowest level of connectivity-based functions 

represent the least utilized functions in the system. The three application categories 
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which fell into the middle of the utilization rates were office administration, document 

reduction and information access. 

This analysis focused on how frequently employees utilized these applications, 

and not their assessment of the quality of these functions. The quality level was assessed 

in the process of analyzing question nine. However, before addressing the assessment of 

quality for these systems, the validity of the quality assessment instruments was first 

assessed. Research questions two through five all focus on the assessment of these 

instruments, therefore these questions are the next set of research questions for which the 

data analysis results are reported. 

Assessment of ServQual / ServPerf Instrument 

The second and third questions identified in this research project (page 67) 

concerned how well (or poorly) did the ServQual and ServPerf instrument performed 

when evaluating the overall quality of a W-BIS. Since the modified ServQual model was 

based on the gap score calculation of Expectations - Performance, and since the ServPerf 

model utilizes this same measurement of Performance, it was expedient to include the 

analysis of stability for the ServPerf model in a concurrent analysis. 

The ServQual index for each of the 18 items which comprise the revised ServQual 

model is based on the gap score calculation that defines the difference between the 

expectations and the actual performance as an appropriate measurement for the quality of 

a service (Parasuraman, Zeithaml and Berry 1988). For example, item number five in the 

expectations component of ServQual reads "Excellent W-BIS will maintain fully-
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functional systems and software" while the corresponding item in the performance half of 

the ServQual instrument (for company XYZ) reads "WBIS.XYZ.COM staff maintain 

fully-functional systems and software". Appendix A (page 288) includes the complete 

text of all eighteen items that make up the ServQual instrument. 

For consistency purposes, the expectations component of the ServQual instrument 

is referred to as the ServQual - Expectations, and abbreviated as SQE while the 

performance component of the ServQual instrument is referred to as ServQual -

Performance and abbreviated as SQP. The gap score measurement, as originally defined 

by Parasuraman, Zeithaml, and Berry(1988) is referred to as ServQual and abbreviated as 

SQ throughout the remainder of this chapter. These abbreviations are also used for the 

variable names included in Appendix G's Confirmatory Factor Analysis models (see page 

356). 

As covered in Chapter 2's literature review, Cronin and Taylor (1992) proposed 

that a better, more psychometrically stable method would be to use on the performance 

assessment component of ServQual, a measurement they referred to as ServPerf. Since 

all of the data that makes up the ServPerf instrument was captured in the process of 

collecting the ServQual data, it was useful for this research to investigate the properties 

associated with the ServPerf instrument. 

A number of statistical analysis techniques were utilized in the investigation of 

the ServQual / ServPerf scales. Included in this analysis was an assessment of the 

reliability of the individual components of the ServQual scale based on Cronbach's 
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Alpha, John's (1981) formula for assessing gap score's reliability, and Hair, Anderson, 

Tatham and Black's (1995) equations for assessing the reliability of structural equation 

models. Along with the analysis of the instrument's reliability, a second area of 

examination was the level of convergent validity exhibited by the ServQual components. 

This was assessed with the use of exploratory factor analysis (utilizing a varimax 

rotation) along with confirmatory factor analysis of a series of related structural equation 

models. The third, and final, area of analysis was the level of discriminant validity 

exhibited by the ServQual components' factors. This was assessed with the examination 

of inter-factor correlations in relationship to the values of the intra-factor correlations, and 

the discriminant validity of the proposed latent variables in the identified in the 

confirmatory factor analysis structural equation models. The following sections contain 

the results generated by this data analysis. 

Reliability for ServQual's Components 

In order to assess the reliability of the components of ServQual, three sets of data 

analysis were completed. These analyzes were: 

1. Calculation of Cronbach's Alpha values for all four factors for each of the three 
components (expectations, performance, and gap scores) of the ServQual 
instrument. These results are reported in Table 16 (page 128). 

2. A revised reliability measure for gap score indices (Johns 1981) was calculated 
for the gap scores. The results for this are summarized in Table 17 (page 130). 

3. Calculation of the factor reliability based on Structural Equation Modeling 
(SEM). The structure of the SEM models assessed are included in Chapter 4's 
Figures 4 to 8 beginning on page 96. The results of the reliability analysis are 
summarized in Table 18 (page 132). 
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Taken as a group, these three sets of results represent a complete analysis of the reliability 

of the ServQual / ServPerf instrument for a single setting administration of the survey. 

Reliability Assessment with Cronbach's Alpha Values 

Table 16 shows that for all four factors, and even the eighteen items as a whole, 

the Cronbach's Alpha values exceed the recommended standard of .70 (Nunnally 1978). 

In fact, Nunnally states that "For basic research, it can be argued that increasing 

reliabilities much beyond .80 is often wasteful of time and funds . . . To obtain a higher 

reliability, say, of .90, strenuous efforts at standardization in addition to increasing the 

number of items might be required." (Nunnally 1978, p. 245) Given that nine of the 

fifteen Cronbach's Alpha coefficients exceed .90, it should be evident that the items that 

make up the ServQual instrument appear to possess a high degree of reliability. These 

scores are consistent with the values reported by both Pitt, Watson and Kavan (1995) and 

Kettinger and Lee (1995). 

Table 16. Cronbach's Alpha Reliability Levels for ServQual Components 

ServQual Factors Expectations Performance Gap Scores 

All 18 Items combined .9717 .9565 .9661 

Reliability Factor (5 items) .9525 .9009 .9294 

Assurance Factor (4 items) .9271 .8077 .8788 

Responsiveness Factor (4 items) .9138 .8867 .9089 

Empathy Factor (5 items) .8989 .8541 .8955 
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Adjusted Reliability Assessment of ServQual Based on Difference Scores 

Since the ServQual index itself is the result of a gap (or difference) score 

calculation, an alternative measurement of reliability has been proposed. Johns (1981) 

defined the reliability of a difference score measure with the formula included in Figure 

11 (page 129). This equation defines the reliability of a difference score as a function of 

the reliability of the component scores, their variances, and the correlation between the 

component scores (Johns 1981). Only in the unlikely circumstance when the correlation 

between the two components of a difference score was zero would the reliability of the 

difference score measure be unaffected. As the correlation between the two components 

increases, the reliability of the resulting gap score decreases. 

CVii + 0 2 h 2 - * n 0 1 0 2 r r ,. 
rdiff — 2 1 [Equation 3] 

a , + o> - 2r12 a l a 2 
Where: 

2 
(J l = Variance of first set of operands 

Variance of second set of operands 

Q l = Standard deviation of first set of operands 

(72 = Standard deviation of second set of operands 

rn = Reliability of first set of operands 

r22 = Reliability of second set of operands 

Correlations between the first and second sets of operands 

2 
a 2 

12 

Figure 11. Calculating Difference Scores' Reliability 
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Van Dyke, Prybutok, and Kappelman (1997) found that when this adjustment for 

the reliability of a difference score was taken into account, the reliability of the ServQual 

gap score index dropped significantly. Table 17 (page 130) includes the results of this 

calculation for the data collected in this study. As shown, the impact of Johns' modified 

reliability for difference scores has only a very modest impact on the reliability of the 

ServQual items. The lowest reliability based on this adjusted calculation was .8439 (for 

the assurance factor), while the largest decrease in reliability was the decrease of .0391 

that occurred for the empathy factor. In every case, the resulting reliability statistic 

remains well above Nunnally's recommended .70 level, and in fact consistently exceeds 

the minimum score of .80 that Van Dyke, Prybutok, and Kappelman utilized in their 

study. 

Table 17. Adjusted Reliability Levels Based on Gap Score Calculations 

ServQual Factors 
Reliability based 
on Cronbach's 

Alpha 

Reliability 
based on John's 

Adjustment 

Change in 
Reliability 

All 18 Items combined .9661 .9594 -0.0067 

Reliability Factor (5 items) .9294 .9233 -0.0061 

Assurance Factor (4 items) .8788 .8439 -0.0349 

Responsiveness Factor (4 items) .9089 .8909 -0.0180 

Empathy Factor (5 items) .8955 .8564 -0.0391 
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Reliability Assessment with Structural Equation Models 

An alternative methodology for calculating the reliability of a factor was defined 

by Hair, Anderson, Tatham, and Black (1995). This calculation is based on the 

assessment of reliability of individual elements and latent variables included in a 

confirmatory factor analysis structural equation model. Confirmatory factor analysis 

differs from exploratory factor analysis in that the researcher begins with an a priori 

(theoretically grounded) model of underlying factors, and creates a structural equation 

model which tests the validity and reliability of these factors, while in traditional 

exploratory factor analysis the statistical analysis routines used (such as Varimax 

rotations) generate factor loading scores which are then evaluated to determine the 

existence of underlying factors. 

Hair, Anderson, Tatham, and Black (1995, p. 665) include a definition for the 

measuring the reliability for exogenous constructs in a structural equation model. This 

formula was defined in Chapter 4, in Figure 9 (page 102) and was utilized to calculate the 

factor reliability for all of the confirmatory factor analysis structural equation models 

analyzed in this study. This equation required the analysis of the standardized loadings 

(or standardized regression weights) for each item contained in the hypothesized 

construct (or latent variable). It also requires the indicator measurement error, which is 

defined as 1 minus the standardized loading squared (which is obtained by subtracting the 

squared multiple correlation value (R2) of the item from one). All of the values required 

for this equation are either present in, or can be derived from, the Figures included in 
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Appendix G while the results generated with this equation for the ServQual data are 

summarized in Table 18. 

Table 18. Reliability for ServQual Components 
Based on Structural Equation Models 

Relia-
bility 

Respon-
siveness 

Assur-
ance Empathy Service 

Quality 
Quality 

Summary 

SQE - Model 1 .972 

SQE - Model 2 .953 .916 .928 .897 

SQE - Model 3 .954 .919 .928 .901 

SQE - Model 4 .954 .920 .929 .900 

SQP - Model 1 .957 

SQP - Model 2 .905 .888 .811 .840 

SQP - Model 3 .908 .886 .807 .856 

SQP - Model 4 .908 .887 .808 .856 .975 

SQP - Model 5 .908 .886 .808 .856 .976 .840 

SQ - Model 1 .966 

SQ - Model 2 .932 .910 .881 .897 

SQ - Model 3 .934 .910 .880 .897 

SQ - Model 4 .934 .911 .881 .897 .962 

SQ - Model 5 .934 .911 .881 .897 .962 .840 

Comparing the reliability estimates obtained from calculating the Cronbach's 

Alpha for the ServQual factors with the results shown in Table 18 reveals nearly identical 

results. For example, the reliability estimate based on Cronbach's Alpha for the 

responsiveness factor in the ServQual - Expectations was .9138 (see Table 16, page 128), 

while the structural equation model's estimate for the reliability of the responsiveness 
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factor ranged from .916 to .920 across Models Two, Three and Four. Not only were the 

structural equation models reliability estimates consistent with those previously reported, 

they were also in well in excess of the .70 cutoff value proposed by Nunnally (1978), 

with the lowest reliability estimate the .807 reported for the Assurance factor for the 

ServQual - Performance factor. 

Summary of Reliability Assessments for ServQual Components 

In summary, regardless of the method used to calculate the reliability of the 

factors that make up the ServQual scales (Cronbach's Alpha, Johns' Reliability for 

Difference Scores, or Structural Equation Modeling) the results were consistent. The 

ServQual's hypothesized four factor model exhibited a high level of reliability based on 

the analysis of scale reliability. All three methods for assessing reliability were both 

consistent with each other, and returned values that were well in excess of the 

recommended minimum reliability values. This result tends to suggest that the ServQual 

and ServPerf instruments are reliable instruments-but demonstrating reliability was 

merely the first step in analyzing the instrument. The analysis described in the following 

sections focused first on assessing the convergent validity of the ServQual instrument, 

and then assessing the discriminant validity of this scale. 

Convergent Validity for ServQual / ServPerf s Components 

Kidder and Judd defined convergent validity as requiring "agreement between 

scores obtained with two or more instruments" (Kidder and Judd 1985, p. 56). By 

extension, an analysis of how well the individual items contained within a factor 
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demonstrate agreement with the other items contained in this same factor is an 

assessment of the convergent validity for that individual factor. This component of 

convergent validity was assessed with a three specific and distinct techniques. These 

techniques included: 

1. Exploratory factor analysis to investigate how well the factor loadings 
matched to the theoretical factors defined in the ServQual / ServPerf 
instrument and to identify what proportion of variance contained in the 
individual items was explained by these factors. 

2. An analysis of the proportion of variance in the ServQual/ServPerf items 
extracted by the factors represented in the confirmatory factor analysis 
structural equation models. 

3. An assessment of the level of "fit" (defined in Chapter 4, page 11) 
associated with these various structural equation models. 

Convergent Validity Based on Factor Loading Scores 

As stated in the previous chapter, one criteria that would be evaluated for the 

initial exploratory factor analysis model was the number of factors extracted. Since the 

ServQual/ServPerf model hypothesizes the existence of four factors, four eigenvectors 

with an eigenvalue greater than one were expected. Therefore, an initial exploratory 

factor analysis was conducted with this data, allowing only those factors which generated 

an eigenvalue greeater than one to be extracted, and then rotated with a varimax rotation. 

These results were evaluated and it was determined that none of the exploratory factor 

analysis (ServQual - Expectations, ServQual - Performance, or ServQual itself) identified 

the appropriate number of underlying factors (four). Therefore, the exploratory factor 

analysis was re-executed, with the specification that exactly four factors be extracted 
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from the data (regardless of eigenvalues) prior to the implementation of the varimax 

rotation. 

Structure of tables summarizing the exploratory factor analysis 

Based on the decision to run two full sets of exploratory factor analysis, two sets 

of results are reported in respect to the exploratory factor analysis - the results generated 

by maintaining those factors with an eigenvalue greater than one, as well as the results 

generated with the four factors specified extraction technique. Appendix C, which begins 

on page 322, includes six tables (Tables 98 to 103) which include all of the values for the 

communalities extracted for each item, along the factor loading score for every item. 

These six detailed results tables represent the three ServQual components (expectations, 

performance, and gap scores) for each of the two sets of exploratory factor analysis. The 

results contained in Appendix C's tables are summarized in Tables 19 through 24, 

contained in the following pages. 

Hair, Anderson, Tatham and Black (1995) recommended a process of first 

identifying the highest loading score for an individual item, and then determining whether 

this value exceeded the specified cutoff value. In the event that the loading score 

exceeded the cutoff value (.50 in this analysis), this factor loading score should be 

underlined to signify its value as the largest, significant loading score. An examination of 

the tables contained in Appendix C confirms the implementation of this technique, with 

the largest significant factor loading score for each individual item identified by 

underlined, boldfaced typeface. 
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Tables 19 through 24 (located on pages 138 through 145) summarize several 

significant values based on these detail tables. The first three rows of the table contain 

the initial eigenvalue for the factor, the eigenvalue after the varimax rotation was 

completed, and the percentage of variance which was extracted for each factor following 

the varimax rotation. These values are useful for determining how much of the variance 

included in the overall dataset was represented by the factors that have been identified 

and extracted. They also allow for an analysis of the relative importance (in terms of 

variance explained) associated with each of the extracted factors. 

The next four rows of the exploratory factor analysis summary tables include the 

four a priori factors (Reliability, Responsiveness, Assurance, and Empathy) which are 

hypothesized as occurring in the ServQual data. For each of the hypothesized factors, the 

table displays which of the extracted factors the individual items that make up that 

hypothesized factor loaded on. For example, in Table 19, the a priori factor of 

Responsiveness illustrates that items six (Inform users of available services) and seven 

(provide prompt services) both loaded on Factor A, while item nine (never too busy to 

respond) loaded on Factor B. Item eight (willing to assist users) did not show up as 

loading on either Factor A or Factor B. An examination of the detail table associated 

with this summary (Table 98 on page 323) showed that the factor loading scores for item 

8 were .619 for Factor A and .613 for Factor B. These loading scores (which exceed the 

.50 cutoff value identified for this study) represent an item which was too evenly 
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distributed between these two extracted factors to state with any reasonable degree of 

confidence the specific factor with which the item was associated. 

The final two rows of the table include how many different items (from the 

original eighteen) were identified as loading on this specific extracted factor, and the 

number of different a priori factors which were included in this extracted factor. These 

rows allow for an easy analysis of how "cleanly" the factors extracted from the data 

match the hypothesized factors. In a perfect match, the total number of items for each 

factor would be equal to the number of items in the hypothesized factor this represented 

(i.e. five for Reliability, four for Responsiveness, four for Assurance, and five for 

Empathy) while the number of a priori factors included would always be equal to one. 

A result of this type would indicate that all of the individual items associated with a 

specific a priori factor loaded together on a single extracted factor, and that each 

extracted factor represented only one of the hypothesized factors. 

Convergent validity exhibited by maintaining only eigenvalues greater than one 

The results generated by maintaining only those eigenvectors for which the 

eigenvalue was greater than one as the extracted factor(s) in the exploratory factor 

analysis failed to identify the four factors hypothesized in ServQual model for any of the 

three sets of data analysis (ServQual - Expectations, ServQual - Performance, and 

ServQual). The ServQual - Expectations exploratory factor analysis identified two 

factors, as did the ServQual exploratory factor analysis. Analysis of the ServQual -

Performance data resulted in the identification of three factors. Based on this result, it 
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can be clearly stated that the initial exploratory factor analysis failed to confirm the 

existence of four factors in the ServQual data. 

Table 19. ServQual - Expectations Exploratory Factor Analysis Summary 
(Factors with eigenvalues greater than 1 extracted) * 

ServQual - Expectations Factor A Factor B Number of 
Different 
Extracted 
Factors 

Represented 

Eigenvalue prior to rotation 12.193 1.172 

Number of 
Different 
Extracted 
Factors 

Represented 

Eigenvalue after rotation 6.945 6.420 

Number of 
Different 
Extracted 
Factors 

Represented % of variance after rotation 38.582 35.668 

Number of 
Different 
Extracted 
Factors 

Represented 

a 
pr

io
ri

 
Fa

ct
or

s 

Reliability (1-5) 1 - 5 1 
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Assurance (10-13) 10-13 1 
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Empathy (14-18) 14-18 1 

Total Number of Items 7 10 
X " a priori Factors Included 2 3 X " 

* The detailed results which this table summarizes are located in Table 98, page 323. 

Table 19 includes a summary of the results of the exploratory factor analysis of 

the ServQual - Expectations data. This table shows that three of the a priori factors were, 

in fact, extracted intact with all of the Reliability items loaded on Factor A and all of the 

Assurance and all of the Empathy items loaded on Factor B. However, the items 

associated with Responsiveness were split between both factors. Item eight (willing to 

assist users) was not shown included in this table since its factor loading scores were split 

nearly identically between the two extracted factors (.619 for Factor A and .613 for 

Factor B). These overall results indicate that while there appeared to be some internal 
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convergent validity between the individual items that make up the Reliability, Assurance, 

and Empathy factors, (evidenced by their loading together) there was a lack of 

discriminant validity between Assurance and Empathy (evidenced by their single factor 

loading scores). 

Table 20. ServQual - Performance Exploratory Factor Analysis Summary 
(Factors with eigenvalues greater than 1 extracted) 

ServQual - Performance Factor A Factor B Factor C Number of 
Different 
Extracted 
Factors 

Represented 

Eigenvalue prior to rotation 10.459 1.188 1.011 

Number of 
Different 
Extracted 
Factors 

Represented 

Eigenvalue after rotation 5.487 4.568 2.604 

Number of 
Different 
Extracted 
Factors 

Represented % of variance after rotation 30.481 25.379 14.465 

Number of 
Different 
Extracted 
Factors 

Represented 
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Reliability (1-5) 1,2,4 3,5 2 
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Assurance (10-13) 10-12 13 2 
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Empathy (14-18) 14,16 18 15,17 3 

Total Number of Items 10 5 3 X a priori Factors Included 4 3 2 X 
The detailed results which this table summarizes are located in Table 99, page 324 

In contrast to the results of the ServQual - Expectations analysis, the analysis of 

the ServQual - Performance data (summarized in Table 20) was not nearly as neatly 

discernable. For all four of the a priori factors, significant factor loadings occurred on at 

least two of the three extracted factors. This result indicated that the a priori factors 

showed an extremely low level of convergent validity, since the individual items which 

make up these factors were split among the various factors. The poorest result was 
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shown by the items which are contained in the Empathy factor, as individual items from 

this factor loaded significantly on all three of the extracted factors. As a result of the 

splitting of factors, the extracted factors had little discernable relationship with the 

hypothesized factors, with extracted Factor A including items from all four a priori 

factors, extracted Factor B including items from three of the a priori factors, and 

extracted Factor C containing items from two a priori factors. In general, it can be stated 

that this result showed a complete lack of agreement with the hypothesized ServQual 

model. 

The exploratory factor analysis of the ServQual data is summarized in Table 21. 

The results included in this table showed that the loading pattern for the ServQual data 

was very analogous to the loading pattern exhibited with the ServQual - Expectations 

data. The factor loading patterns which were extracted are very nearly mirror-images of 

each other, with Factor B in Table 21 containing the exact same items as were contained 

in Factor A in the ServQual - Expectations summary. There are two differences in the 

remaining factor, which was labeled as Factor A in Table 21 and Factor B in Table 19. 

Item 8 (willing to assist users) now showed a very decided factor loading, with a factor 

loading score of .726 for Factor A as opposed to a .437 for Factor B. However, Item 18 

(Understands user's specific needs) was split identically between the two factors, with 

identical factor loading scores of .536 for both factors. 
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Table 21. ServQual Exploratory Factor Analysis Summary 
(Factors with eigenvalues greater than 1 extracted) * 

ServQual (Gap Scores) Factor A Factor B Number of 
Different 
Extracted 

Factors 
Represented 

Eigenvalue prior to rotation 11.464 1.078 

Number of 
Different 
Extracted 

Factors 
Represented 

Eigenvalue after rotation 6.586 5.955 

Number of 
Different 
Extracted 

Factors 
Represented % of variance after rotation 36.590 33.085 

Number of 
Different 
Extracted 

Factors 
Represented 
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Reliability (1-5) 1 - 5 1 
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Empathy (14-18) 14-17 1 

Tota Number of Items 10 7 X a priori Factors Included 3 2 X 
* The detailed results which this table summarizes are located in Table 100, page 325. 

The same comment that was made for the ServQual - Expectations data holds true 

in the analysis of the ServQual (gap scores) data. The overall results indicate that while 

there appeared to be some internal convergent validity between the items that make up 

the Reliability, Assurance, and Empathy factors, (evidenced by their respective items 

loading together) there was also a lack of discriminant validity between Assurance and 

Empathy (as evidenced by their constituent items loading on a single, common factor.) 

The factor Responsiveness also exhibited a lack of convergent validity, given that two of 

its four items loaded on Factor A, while the other two items loaded on Factor B. 

A complete interpretation of the implications of these results is included Chapter 

Six (see page 266). However, one important aspect of these results required the 

completion of additional data analysis. This was the result which showed that the initial 

exploratory factor analysis of the ServQual datasets (Expectations, Performance and Gap 
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Scores) failed to identify four underlying factors in any of the three components. This 

result tends to indicate a lack of four distinct factors in the data. However, as described 

in Chapter Four (page 90) an attempt to allow for the extraction of exactly four factors 

from this data was conducted which required the analysis of results for three additional 

exploratory factor analysis routines. These three additional exploratory factor analysis 

routines specified that exactly four factors should be extracted from the data, regardless 

of the eigenvalues which were calculated. The results generated from specifying the 

extraction of precisely four factors are summarized in the following section. 

Convergent validity when maintaining four factors 

In the previous section, the results of maintaining only those eigenvectors which 

had an eigenvalue in excess of 1.0 were summarized. These results showed that none of 

the three ServQual components (Expectations, Performance, and Gap Scores) identified 

four underlying factors which this model hypothesizes. Therefore, it was necessary to 

execute the exploratory factor analysis routines again, specifying that precisely four 

factors should be extracted from the data prior to the Varimax rotation procedure. This 

section includes the summarization of these results. 

* Table 22 contains the summarization of the results for the ServQual -

Expectations data when four factors were extracted and rotated with a varimax rotation. 

These results indicate that none of the four hypothesized factors loaded as predicted. The 

best performance by the items associated with a single factor was exhibited by the 

Reliability factor, for which all five items loaded on a single factor. However, these five 
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items were joined by two items that were hypothesized as part of the responsiveness 

factor. For all three of the remaining factors (Responsiveness, Assurance, and Empathy), 

the items associated with each factor were split across two different extracted factors. 

This cross-loading pattern for the ServQual - Expectations items resulted in three of the 

four extracted factors including items from two different a priori factors. Only Factor D 

(which accounted for only 14.45% of the items' variance) included items from a single a 

priori factor. However, only three of the five items that were hypothesized as 

"belonging" to the empathy factor were included in this extracted factor. 

Table 22. ServQual - Expectations Factor Analysis Summary 
(Forced to extract exactly four factors) * 

ServQual - Expectations Factor 
A 

Factor 
B 

Factor 
C 

Factor 
D 

Number of 
Different 
Extracted 

Factors 
Represented 

Eigenvalue prior to rotation 12.193 1.172 .822 .643 

Number of 
Different 
Extracted 

Factors 
Represented 

Eigenvalue after rotation 5.535 3.912 2.782 2.601 

Number of 
Different 
Extracted 

Factors 
Represented % of variance after rotation 30.752 21.731 15.456 14.448 

Number of 
Different 
Extracted 

Factors 
Represented 
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Reliability (1-5) 1 - 5 1 
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Assurance (10-13) 11 -13 10 2 
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Empathy (14-18) 17-18 14-16 2 

Total Number of Items 7 5 3 3 X a priori Factors Included 2 2 2 1 X 
* The detailed results which this table summarizes are located in Table 101, page 326. 

The results of ServQual - Performance's factor analysis with four extracted factors 

is included in Table 23. This table shows that for the ServQual - Performance data, the 
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items associated with the Reliability and Responsiveness factors were split across two of 

the extracted factors, while the Assurance and Empathy items loaded on three different 

factors. For the Assurance items this means that every item that resulted in a significant 

factor loading score was loaded on a different factor, since item eleven (Feel safe in 

transactions) failed to achieve a significant factor loading score for any of the four 

extracted factors. When examining the four extracted factors, every extracted factor 

includes items representing at least two of the a priori factors, with two of the extracted 

factors including items from three different a priori factors. This result indicated that it 

was difficult to associate any of the a priori factors with these extracted factors based on 

the factor loading scores generated with this analysis. 

Table 23. ServQual - Performance Factor Analysis Summary 
(Forced to extract exactly four factors) * 

ServQual - Performance Factor 
A 

Factor 
B 

Factor 
C 

Factor 
D 

Number of 
Different 
Extracted 

Factors 
Represented 

Eigenvalue prior to rotation 10.459 1.188 1.011 .873 

Number of 
Different 
Extracted 

Factors 
Represented 

Eigenvalue after rotation 3.732 3.722 3.568 2.510 

Number of 
Different 
Extracted 

Factors 
Represented % of variance after rotation 20.732 20.679 19.824 13.942 

Number of 
Different 
Extracted 

Factors 
Represented 
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Reliability (1-5) 5 1 - 4 2 
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Assurance (10-13) 12 10 13 3 
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Empathy (14-18) 18 14,16 15,17 3 

Total Number of Items 4 5 5 3 X a priori Factors Included 3 2 3 2 X 
* The detailed results which this table summarizes are located in Table 102, page 327. 
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Table 24. ServQual Factor Analysis Summary 
(Forced to extract exactly four factors) * 

ServQual (Gap Scores) Factor 
A 

Factor 
B 

Factor 
C 

Factor 
D 

Number of 
Different 
Extracted Eigenvalue prior to rotation 11.464 1.078 .916 .706 

Number of 
Different 
Extracted 

Eigenvalue after rotation 4.645 4.608 2.704 2.207 Factors 
Represented % of variance after rotation 25.807 25.598 15.021 12.260 

Factors 
Represented 

Reliability (1-5) 1 - 4 5 2 

o 
Responsiveness (6-9) 8,9 6,7 2 

Assurance (10-13) 10-12 13 2 
s5 

Empathy (14-18) 14,16 18 15,17 3 

Total Number of Items 7 6 3 2 

a priori Factors Included 3 2 3 1 
* The detailed results which this table summarizes are located in Table 103, page 328 

The final exploratory factor analysis model that was forced to extract exactly four 

factors was the analysis of the ServQual (gap scores) data. The summary of this analysis 

is contained in Table 24. The results of this analysis showed that, similar to the four-

factor analysis of the ServQual - Expectations data, the five items associated with the 

Reliability factor were the most consistent in terms of their loading pattern. The only 

item from this a priori factor which did not load together was item 5. This item did have 

a significant factor loading score on Factor B (upon which the other four items loaded) 

with a value of .569 (see Table 103, page 328 for the detailed listing for this analysis), 

however its factor loading score was .676 for Factor C, a factor loading score which 

significantly exceeds the previously mentioned .569. Similar to the results of the 
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ServQual - Expectations data, items six (informs users of available services) and seven 

(provides prompt service) are also associated with items from the Reliability factor. 

Another similarity to the results of the ServQual - Expectations exploratory factor 

analysis with four factors was the result of three a priori factors (Responsiveness, 

Assurance, and Empathy) all having items which were split apart by loading on at least 

two different extracted factors, with Empathy being split three ways. For the four 

extracted factors, two (Factors A and C) included items from three different a priori 

factors, and Factor B included items from two a priori factors. Only Factor D included 

items from a single a priori factor, and this represented only two of the five items from 

the Empathy factor (15-Convenient operational hours, and 17- having the user's best 

interests at heart), which accounted for only 12.26 % of the extracted variance after the 

rotation was completed. 

Summary of convergent validity exhibited in exploratory factor analysis results 

The use of exploratory factor analysis was an attempt to identify the underlying 

factors contained within a set of data. In this study, it was utilized to identify the 

underlying factors contained in the ServQual and ServPerf data, and compare this result 

with the a priori - identified model. The results of the analysis showed that, in general, 

the four factor a priori model for ServQual and ServPerf were poorly fitted to the data 

collected in this study. However, there still remains two other statistical analysis 

techniques which were used to identify the convergent validity of the ServQual / ServPerf 
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data - an analysis of the variance extracted from the data and the analysis of several 

structural equation models. 

Convergent Validity Based on Variance Extraction 

The amount of variance extracted from the items subjected to a factor analytic 

technique (whether exploratory or confirmatory) was used to assess how successful the 

factor analysis was in identifying the amount of common variance contained within the 

items. This variance extraction can be assessed on an overall basis (as was reported in 

the previous section), on individual items (based on the communality reported in the 

exploratory factor analysis), or on the a priori factors defined in a confirmatory factor 

analysis structural equation model (calculated with Equation 2, contained in Figure 10 on 

page 103). 

Regardless of which type of variance extraction was analyzed, the goal for this 

analysis was the same-an attempt to segment the total variance into two parts - the 

common (or explained) variance, and the residual (or remaining) variance. The 

assessment of variance extracted is a useful index for assessing how much variance was 

accounted for by the factor solution. A factor analysis which extracts a large proportion 

of the underlying variance is said to determine "how well a particular factor solution 

accounts for what all the variables together represent" (Hair, et al. 1995, p. 396). 

Overall variance extracted in exploratory factor analysis 

The need to repeat all three sets of exploratory factor analysis (Expectations, 

Performance, and Gap Scores) with the ServQual components, (specifying the extraction 
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of precisely four factors) was an indication that the proposed existence of four factors in 

the ServQual datasets was a poorly-supported proposition. Table 25 contains a summary 

of the variance extracted in the six exploratory factor analysis routines. As indicated in 

this table, the amount of improvement in terms of variance extraction was very slight, 

averaging slightly more than seven percent of the total variance included in the data. The 

fact that the original exploratory factor analysis results extracted approximately seventy 

percent of the total variance included in the data illustrates that these original results 

represent an acceptable level of variance extraction, and that the slight improvements 

recorded from increasing the number of factors extracted was not necessary. 

Table 25. Exploratory Factor Analysis Variance Extraction Summary 

ServQual Components 
Variance 

Extracted with 
Eigenvalues > 1 

Variance 
Extracted with 
Four Factors 

Improvement 
in Variance 
Extracted 

ServQual - Expectations 74.249 % 82.388 % 8.139% 

ServQual - Performance 70.325 % 75.177% 4.852 % 

ServQual (gap scores) 69.676 % 78.687 % 9.011 % 

Average Variance Extracted 71.417% 78.751 % 7.334 % 

The fact that the improvement in variance extracted was so slight was a strong 

indicator that the data did not support the existence of four factors in the data. However, 

this was not the only result that failed to support the existence of the four hypothesized 

factors in the ServQual data. The investigation of the loading patterns for the items 
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which make up the four factors of Reliability, Responsiveness, Assurance and Empathy 

failed to find any cases where the items contained within a factor were well-associated 

with each other based on their factor loading scores. A brief examination of Tables 19 

(page 138) through 21 (page 141) is a sufficient illustration of this result. All of the 

factor loading patterns summarized in these Tables fail to resemble the four factor 

ServQual model. 

Individual item's variance extracted in exploratory factor analysis 

The communality score which is commonly reported in an exploratory factor 

analysis shows the amount of variance in a variable which was accounted for by the 

extracted factors (Hair, et al. 1995). Hair, et al. state that: 

"Large communalities indicate that a large amount of the variance in a 
variable has been extracted by the factor solution. Small communalities 
show that a substantial portion of the variance in a variable is unaccounted 
for by the factors. (Hair, et al. 1995, p. 396) 

Table 26 contains a summary of the communality values for the ServQual items. The 

complete listing of item communality values are included in Tables 98 through 103, 

located in Appendix C, which begins on page 322. 

A review of Table 26's results showed that the variance extraction for some items 

was extremely strong (nearly 92% for item four - services provided when promised) and 

that in every case it exceeded the minimum value of .50 specified in Chapter 4 (page 94). 

However, similar to the results for the overall models variance extraction, expanding the 

exploratory factor analysis to specify four factors did not result in a significant increase in 

the overall portion of variance of extracted from these individual items. This was another 
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indication that the original factor analysis results represented an appropriate analysis of 

the underlying data, and that the data did not support the existence of four factors. 

Table 26. Extremum Values for Individual Item's Communality 

ServQual Components Maximum Minimum 
Average for 
all Items 

Expectations 
Communality .901 .565 

.743 
A 

Expectations 
Item # 4 9 

.743 

CO 
3 Performance 

Communality .799 .551 
.703 1 

<L> 
• pH 
w 

Performance 
Item # 14 11 

.703 1 
<L> 

• pH 
w Gap scores 

Communality .856 .508 
.697 Gap scores 

Item # 4 15 
.697 

Expectations 
Communality .918 .719 

.824 
VI S-. 

Expectations 
Item # 4 18 

.824 

3 

Performance 
Communality .853 .552 

.752 p-l 

u 
Performance 

Item# 3 11 
.752 

O 
Ph 

Gap scores 
Communality .891 .654 

.787 Gap scores 
Item # 4 9 

.787 

Latent variables' variance extracted in confirmatory factor analysis 

The third, and final method for evaluating the variance extracted was based on 

Equation 3 (Figure 11, page 129). This method evaluated the overall proportion of 

variance included in the individual items for each of the a priori factors in a confirmatory 

factor analysis model which was explained by the model. A summary of the results for 

this analysis is contained in Table 27. Three important patterns are clearly present in the 

data analysis results reported in this table. 
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The first pattern was that the variance extraction scores based on the structural 

equation modeling were consistently above the minimum value of .50, similar to the 

results shown in the previous analysis. This indicated that the four factors explained a 

reasonable amount of the variance present in the data. However, the second and third 

trends are results that are more important to the overall analysis of ServQual. 

Table 27. Variance Extracted for ServQual Components 
Based on Structural Equation Models 

Relia-
bility 

Respon-
siveness 

Assur-
ance 

Empathy 
Service 
Quality 

Quality 
Summary 

SQE - Model 1 65.7% 

SQE - Model 2 80.3% 73.4% 76.3% 63.7% 

SQE - Model 3 80.6% 74.2% 76.4% 64.5% 

SQE - Model 4 80.7% 74.3% 76.5% 64.3% 

SQP - Model 1 55.7% 

SQP - Model 2 66.0% 66.5% 52.1% 52.9% 

SQP - Model 3 66.6% 66.2% 51.3% 55.0% 

SQP - Model 4 66.7% 66.3% 51.4% 55.0% 90.8% 

SQP - Model 5 66.6% 66.2% 51.4% 55.0% 90.9% 57.4% 

SQ - Model 1 61.5% 

SQ - Model 2 73.5% 71.9% 65.0% 63.6% 

SQ - Model 3 74.0% 71.9% 64.9% 63.6% 

SQ - Model 4 74.0% 72.1% 65.0% 63.7% 86.4% 

SQ - Model 5 74.0% 72.1% 65.0% 63.7% 86.4% 57.4% 

The second pattern was the fact that the ServQual - Performance models 

(abbreviated SQP in the table) consistently and significantly underperformed those of the 
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ServQual - Expectations (SQE) models. For each of the a priori factors included in the 

ServQual model, the Expectations model did a better job of extracting the variance 

contained in the individual items, with the reliability factor extracting approximately 80% 

of the variance contained in its individual items. The fact that the variance extraction 

dropped off so significantly in the ServQual - Performance models suggested that these 

same four a priori factors did a significantly poorer job of capturing the underlying item's 

variance in the ServQual - Performance data. 

The third trend displayed in Table 27 was related to the amount of variance 

extracted by Model 1 for all three of the ServQual components. In all three cases, Model 

1 (which hypothesized that the eighteen items of the ServQual scale represented a uni-

dimensional model) extracted a minimum of 55% of the underlying variance, and nearly 

two-thirds of the variance in the expectations' items. Comparing the variance extracted 

by Model 1 with the average variance extracted for the four a priori factors contained in 

the remaining models identified that the improvements in variance extraction were 

relatively small. These averages are displayed in Table 28. This table illustrates the fact 

that in going from a uni-dimensional model to the four factor ServQual model adapted 

from Parasuraman, Zeithaml and Barry's (1988) original model showed an increase in 

variance extraction of approximately eight percent for the expectations data, four percent 

for the performance data, and seven percent for the gap scores data. 

The results that are summarized in Table 28 suggested that the uni-dimensional 

model for ServQual did an acceptable job of extracting variance from the underlying 
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variables, and that the development of the four factor model did not dramatically improve 

the variance extraction figures for the ServQual data. 

Table 28. Summary of Factor Variances in Structural Equation Models 

Model 
Number 

Average for 
ServQual -

Expectations 

Average for 
ServQual -

Performance 

Average for 
ServQual 

(gap scores) 

Model 1 
(Unidimensional factor) 

65.71 % 
(Actual value) 

55.74 % 
(Actual value) 

61.47% 
(Actual value) 

Model 2 73.42 % 59.36 % 68.50 % 

Model 3 73.92 % 59.79 % 68.58 % 

Model 4 73.96 % 59.83 % 68.69 % 

Model 5 Not applicable 59.80 % 68.67 % 

Summary of convergent validity based on variance extraction 

The overall amount of variance extracted from the overall model (as established 

by the eigenvalues and percentage of variance extracted figures in exploratory factor 

analysis) all showed an acceptable level of variance extraction. These variance extracted 

values ranged between approximately 69 and 74 percent for the exploratory factor 

analysis with the extraction of only those eigenvectors which returned an eigenvalue 

greater than one. These values indicated that the two factor and three factor models 

identified in this analysis were acceptable. The relatively minor improvements 

(approximately six to eight percent) for these figures to a range of 75 to 82 percent when 

the analysis was forced to maintain four factors, coupled with the lack of development for 

the hypothesized factor loading pattern indicated that the ServQual / ServPerf data 
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collected in this study did not support the four factor model originally hypothesized for 

the ServQual / ServPerf model. 

The analysis of the individual item's variance extraction followed the same pattern 

as the overall models, the original factor extraction models where only those factors with 

an eigenvalue greater than one were maintained resulted in a statistically acceptable 

model, with little reason to expand the number of factors extracted. 

The final variance extraction analysis was the assessment of variance extraction 

with structural equation modeling. This assessment focused on the hypothesized factors 

rather than individual items or the overall model. The result of this analysis found that 

while acceptable levels of variance were extracted with all of the models, the fact that the 

unidimensional Model 1 performed so well in comparison to the remaining models raises 

an alarm concerning the appropriateness of the four factor ServQual model. 

Convergent Validity Based on Critical Ratios and Goodness-of-Fit 

There are two additional assessments of convergent validity that should be applied 

to the results of a structural equation model beyond the assessment of the portion of 

variance extracted by the factors included in the model. These additional assessments are 

the individual item's convergent validity with their associated latent variables, and the 

overall convergent validity exhibited by the structural equation model. 

An individual item's convergent validity can be examined by the relationship of 

an individual variable's estimated pattern coefficient (that is, the estimated regression 

weight for that variable's relationship with its associated factor) to the standard error for 
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this value (Anderson and Gerbing 1988). The minimum acceptable value for this 

comparison (pattern coefficient divided by the standard error) is 2. The calculation of 

this value is referenced as the T-score or critical ratio, and provides an assessment of how 

closely the individual item is related to the latent variable which it has been a priori 

hypothesized as a contributing component. 

As stated by Anderson and Gerbing. "After estimating a measurement model, 

given a converged and proper solution, a researcher would assess how well the specified 

model accounted for the data with one or more overall goodness-of-fit indices." 

(Anderson and Gerbing 1988, p. 416). The process of evaluating goodness-of-fit indices 

assessed the model's overall convergent validity. Chapter 4 (page 104) provides a brief 

definition and explanation for the goodness-of-fit indices selected for reporting in this 

study, so these definitions are not repeated here. The assessment of the overall goodness-

of-fit indices provided an overall measure of the convergent validity for the confirmatory 

factor analysis models. 

Individual variables' convergent validity 

The calculation of the individual variable's critical ratio is used to assess the 

individual item's convergent validity in a structural equation model (Anderson and 

Gerbing 1984). This critical ratio (or T-score) is calculated based on dividing the non-

standardized factor loading score (or regression weight) for an individual item (in relation 

to its hypothesized latent variable) by the standard error for this value. Appendix G's 

Figure 24, (page 358) includes the confirmatory factor analysis output from the analysis 
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of Model 2. This result will be used as an example to illustrate the process of calculating 

the critical ratio. The value for the path between the variable named SQE 5 and its 

associated latent variable (reliability) is .83, which represented the standardized value for 

this parameter. Since the non-standardized values for this value would be reported in a 

unit of measurement that may vary from Model to Model, all of the confirmatory factor 

analysis Figures in this report display only the standardized parameter values. This 

practice is in keeping with the standard display of parameter values for structural 

equation models in published research. 

For purposes of legibility, neither the non-standardized value for this parameter, 

nor the standard error of this value were included on Figure 24. However, these values 

were calculated, and are .815 and .060 respectively. Calculating the critical ratio based 

on these two values (.815 / .060) returned a value of 13.609, which vastly exceeded the 

2.0 minimum value. When evaluating the critical ratios (or t-score) for the ServQual and 

ServPerf models, every single critical ratio exceeded the 2.0 minimum value, generally 

by a substantial margin. Values such as the 13.609 cited above were not uncommon, and 

some of these critical ratios exceeded twenty. Only rarely did the critical ratio value drop 

below six, which indicated that the individual items demonstrated a strong level of 

convergent validity with their individual factors. Table 29 includes a summarization of 

these results, listing the minimum and maximum critical ratio obtained for each Model. 

One observation based on this table was that the ServQual - Performance consistently had 

the lowest minimum values and maximum values for the critical ratios. 
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While the initial reaction to this result may have been favorable (i.e. the items 

display strong convergent validity with their associated factors), there is one model where 

this strong convergent validity was somewhat troublesome. Model 1, (the 

unidimensional model for ServQual) exhibited these same high levels of critical ratios, 

ranging from a minimum critical ratio for item 15 in the ServQual - Performance data of 

5.66 to a maximum value of 14.81 for Item 7 in the ServQual - Expectations data. This 

result indicated that the unidimensional model for ServQual achieved the same acceptable 

level of individual item convergent validity as the more complex models (Models 2, 3,4, 

and 5). The implication of this result was that the individual items have an acceptable 

level of item convergence with the uni-dimensional Model 1. 

Table 29. Summary of Critical Ratios for ServQual's Components 
Based on Structural Equation Models 

Model 
Number 

ServQual -
Expectations 

ServQual -
Performance 

ServQual 
(Gap Scores) Model 

Number 
Minimum Maximum Minimum Maximum Minimum Maximum 

Model One 9.39 14.81 5.66 10.13 8.30 13.08 

Model Two 9.06 20.12 5.38 14.08 8.03 16.99 

Model Three 9.52 19.19 6.12 11.73 8.67 16.86 

Model Four 9.58 19.27 6.13 11.71 8.33 11.76 

Model Five 6.15 11.68 8.37 16.93 
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Overall models' convergent validity 

As previously mentioned, the indices used to assess the overall goodness-of-fit for 

the structural equation models were defined in Chapter 4 (beginning on page 104), and 

are not repeated here. However, for ease of comparison, the recommended criteria for 

each indice is included in the tables, in the column entitled "Assessment Guideline". 

This value is also included (as a parenthetical reference) in the legend for each graph. 

The results of this assessment are displayed in both tabular (Tables 30, 31, and 32) and 

graphical (Figures 12,13, and 14) formats. 

Since the five goodness-of-fit indices included in the graphs are individually 

represented by measurement scales which are at least an order of magnitude different (i.e. 

the Root Mean Square Error of Approximation - RMSEA assessment guideline states a 

maximum value of. 100, while the Root Mean Square Residual - RMR assessment 

guideline is a maximum value of 1.00) the graphs contain two y-axis values. The three 

lines displayed on the graphs (RMSEA, Comparative Fit Index - CFI, and Tucker-Lewis 

Index - TLI) all use the left-side Y-axis, which is scaled from zero to one, showing 

single-tenths of a point differences. The bars displayed on the graph (the Chi-square 

score / degrees of freedom, and RMR) represent goodness-of-fit measures that frequently 

exceed 1.0, and are represented on the right-side y-axis scale which goes from 0 to 10, 

capable of depicting whole-point increments. The utility of this scaling selection means 

that the line that indicates .10 for the left-side's y-axis is in the exact same place as the 

line that indicates a value of 1.0 for the right-side y-axis. As an aid to the reader, both 
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axis are clearly labeled as pertaining to lines (the left side) or bars (the right side). 

Figure 12 is the first of the Goodness-of-Fit graphs. The Goodness of Fit Index (GFI) for 

each model is not included in the graphic displays, since, as defined in Chapter 4 (page 

107), it represented the index that is impacted the most by sample size. It is included in 

the textual tables for the purpose of completeness, since the GFI index is a generally 

reported goodness-of-fit index. For similar reasons the p-value calculated for each model 

is included in each table, but is omitted from the graphical display. 
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Figure 12. Goodness-of-Fit Summary for ServQual - Expectations 

Results for ServQual - Expectations models. The only fit measure that achieved an 

acceptable level was the Root Mean Square Residual (RMR). Models three and four 

performed the best, but neither achieved an acceptable level on any of the other goodness-
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of-fit indices used in this study. However, the Comparative Fit Index (CFI), which was 

referenced by Bentler (1990) as the most appropriate goodness-of-fit measure, and the 

Tucker-Lewis Index (TLI), which was identified by Anderson and Gerbing (1984) as the 

most unbiased estimator when considering sample sizes, both achieved levels close to the 

required minimum of .90 for these indices, with values of .892 for CFI and .872 for TLI 

on Model Three, and .884 and .865 respectively on Model 4. Still, with the exception of 

the RMR values, none of the goodness-of-fit indices achieved scores which are 

acceptable based on the assessment guidelines established in this study. 

Table 30. Summary of Goodness-of-Fit Indices for ServQual - Expectations 

Evaluation 
Statistic 

Assessment 
Guideline 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Number 
of 

Accepts 

X '̂s P-value V II o 0.000 0.000 0.000 0.000 0 

x / d.f. < = 3 4.815 6.374 3.095 3.210 0 

Root Mean Square 
Residual (RMR) 

< = 1 0.129 1.096 .100 .111 3 

Root Mean Square 
Error of 

Approximation 
(RMSEA) 

< = .1 .176 .209 .131 .134 0 

Goodness of Fit 
Index (GFI) 

>=.9 .589 .589 .740 .731 0 

Tucker-Lewis 
Index (TLI) 

>= .9 .767 .671 .872 .865 0 

Comparative Fit 
Index (CFI) 

>= .9 .794 .710 .892 .884 0 

Number of indices which 
achieved assessment guidelines 

1 0 1 1 x Number of indices which failed 
to achieve assessment guidelines 6 7 6 6 x 
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Results for ServQual - Performance models. The analysis of the ServQual -

Performance models resulted in an unmistakable conclusion-none of the models 

performed well based on the goodness-of-fit assessments utilized in this study. The best 

individual model's fit indice was the .824 for the Comparative Fit Index on Model 5, 

while the best Tucker-Lewis Index was Model 5's value of .801. Not only did all of the 

models fail to achieve a satisfactory level of fit, the ServQual - Performance models also 

consistently, substantially under-performed the ServQual - Expectation models and the 

ServQual (gap scores) models. The only fit index that consistently achieved an acceptable 

level was the Root Mean Square Residual, while the Chi-square / degrees of freedom was 

acceptable for Model 5. 
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Table 31. Summary of Goodness-of-Fit Indices for ServQual - Performance 

Evaluation 
Statistic 

Assessment 
Guideline 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Number 
of 

Accepts 

%'s P-value p > = .05 0.000 0.000 0.000 0.000 0.000 0 

X2/d-f- < = 3 3.919 6.566 3.570 3.516 2.833 1 

Root Mean 
Square Residual 

(RMR) 
< = 1 .108 .702 .110 .110 .130 5 

Root Mean 
Square Error of 
Approximation 

(RMSEA) 

< = .1 .154 .213 .145 .143 .122 0 

Goodness of Fit 
Index (GFI) 

>=.9 .681 .563 .707 .707 .709 0 

Tucker-Lewis 
Index (TLI) 

>=.9 .760 .543 .789 .793 .801 0 

Comparative Fit 
Index (CFI) 

>=.9 .789 .597 .822 .823 .824 0 

Number of indices which 
achieved assessment guideline 

1 1 1 1 2 

X Number of indices which failed 
to achieve assessment 

guidelines 
6 6 6 6 5 X 

Results for ServQual (gap scores) models. An assessment of the Comparative Fit 

Index showed that Models 3,4 and 5 are all close to the assessment guideline levels 

identified for this study, with values ranging from .898 to .892, but that all five models 

for ServQual failed to achieve the minimum standard of .90. Model 5 appeared to have 

the best level of support based on the goodness-of-fit indices with two measures 

achieving an acceptable level (% / degrees of freedom was 2.261, and Root Mean Square 
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of Error was .178), and two other indices very close to an acceptable level (.892 for CFI, 

and .101 for RMSEA). The Tucker-Lewis Index for the model was also fairly high, with 

a value of .877. The only indice which assessed Model 5 extremely negatively was the 

Goodness of Fit Index (GFI) with the calculated value of .760. 

Summary of Convergent Validity for ServQual 

Overall, the convergent validity exhibited by the ServQual / ServPerf data gives a 

pattern of somewhat mixed, but overall disappointing results. This summary focuses on 

key results identified in all three components of analysis for the convergent validity. 

These components were the analysis of convergent validity based on: 1) the exploratory 

factor analysis results, 2) the variance extracted in the various data analysis techniques, 

and 3) the results of the structural equation modeling analysis. These components 

represented the three statistical analysis techniques utilized to assess the convergent 

validity of the ServQual / ServPerf data. 

In assessing the convergent validity of the ServQual / ServPerf models, two sets 

of exploratory factor analysis were conducted. The first followed the generally accepted 

principle of maintaining those eigenvectors with an eigenvalue greater than 1, while the 

second specified the extraction of precisely four factors from the ServQual / ServPerf 

data. In both sets of analysis, the results represented a poor fit with the hypothesized four 

factor model. In the analysis based on an eigenvalue greater than 1, none of the datasets 

generated a four factor model. The ServQual performance (ServPerf) generated a three 

factor model, while the ServQual expectations and ServQual gap scores identified only 
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two factors. The factor loading patterns of the individual items were therefore indistinct, 

and there was clearly a lack of support for the hypothesized four factor ServQual model. 
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In the exploratory factor analysis forced to extract precisely four factors, the 

results were not significantly better. In every case, the individual item to factor loading 

scores were interspersed, with two or more a priori factor's items loading on each of the 

extracted factors, and each a priori factor's items being split across two or more extracted 

factors. The only pattern that even roughly corresponded to the hypothesized four factor 

model was the loading pattern for the items associated with the reliability factor, which 

tended to cluster together, but were generally joined by items associated with one or more 

of the other hypothesized factors. 
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Table 32. Summary of Goodness-of-Fit Indices for ServQual (Gap Scores) 

Evaluation 
Statistic 

Assessment 
Guideline 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Number 
of 

Accepts 

%z,s P-value V II ©
 

U
\ 0.000 0.000 0.000 0.000 0.000 0 

X / d.f. < = 3 3.906 5.817 2.682 2.743 2.261 3 

Root Mean 
Square Residual 

(RMR) 
<=1 .183 1.516 .163 .169 .178 4 

Root Mean 
Square Error of 
Approximation 

(RMSEA) 

< = .1 .154 .198 .117 .119 .101 0 

Goodness of Fit 
Index (GFI) 

>=.9 .655 .604 .775 .768 .760 0 

Tucker-Lewis 
Index (TLI) 

>=.9 .791 .654 .879 .875 .877 0 

Comparative Fit 
Index (CFI) 

>=.9 .816 .695 .898 .893 .892 0 

Number of inc 
achieved assessm 

ices which 
ent guidelines 

1 0 2 2 2 X Number of indices which failed 
to achieve assessment guidelines 

6 7 5 5 5 X 
When evaluating the convergent validity exhibited based on the analysis of the 

variance extracted by the various statistical analysis techniques, the results also indicated 

a failure to support a four factor ServQual model. Table 25 (page 148) includes a 

summary of the variance extraction results. In summary, the exploratory factor analysis 

results when specifying the extraction of only those eigenvectors which generate an 

eigenvalue greater than 1 performed acceptably (in terms of variance extracted). 

Therefore, the additional factors extracted by specifying precisely four factors added little 
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to the convergent validity based on the amount of variance extracted. This result 

indicated that the data collected in this study did not support the existence of a four factor 

ServQual / ServPerf model based on the variance extracted in the exploratory factor 

analysis. 

These results are similar to the results reported in Table 28 (page 153) when 

evaluating the variance extracted by the various structural equation models. The 

unidimensional structural equation model (see Figure 4, page 96) extracted well over fifty 

percent of the underlying variance, and the refinement of the model to specify the 

existence of four latent variables added only slightly to the amount of variance extracted. 

The analysis of structural equation models was not limited to merely identifying 

the amount of variance extracted with the various models. The level of convergent 

validity identified in the individual items and the overall models was also evaluated. For 

the individual items, the analysis of the critical ratios (or t-scores) showed that each 

individual item exhibited an acceptable level of convergent validity with its related latent 

variable. The would, on surface, appear to support the existence of the four factor 

ServQual / ServPerf model. However, this acceptable level of convergent validity 

between individual item and latent variable also occurred with the unidimensional Model 

1, which included a single latent variable identified as Service Quality (see Figure 4, page 

96). This result indicated that the uni-dimensional ServQual model was an acceptable 

model based on the convergent validity analysis for the individual items. 
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The convergent validity of the overall structural equation models was assessed 

based on a variety of goodness-of-fit indices, as reported in both tabular (Tables 30, 31, 

and 32) and graphical (Figures 12,13, and 14) formats. The final analysis of these tables 

and graphs led to an unmistakable summary-that the structural equation models analyzed 

in this study represented a poor level of convergent validity based on the analysis of these 

goodness-of-fit indice. This was especially true for the ServQual - Performance (or 

ServPerf) data analysis. 

The overall summary for the convergent validity analysis was that regardless of 

the statistical analysis method utilized (exploratory factor analysis factor loading patterns, 

variance extracted in both exploratory and confirmatory factor analysis, or convergent 

validity based on critical ratios and goodness-of-fit indices with structural equation 

models) the result was similar. There was a lack of convergent validity for the four factor 

ServQual / ServPerf model based on all of these methods. 

Discriminant Validity Between ServQual's Components 

Discriminant validity is the extent to which elements contained in a common 

measurement instrument, yet designed to assess differing constructs, achieve this 

differentiation. In relationship to the ServQual / ServPerf models being reported upon, it 

represented how well the four a priori constructs or latent variables (reliability, 

responsiveness, assurance, and empathy) are differentiated from each other. The analysis 

of discriminant validity provided a measure of the extent to which these four latent 

variables are truly represented in the underlying data, as opposed to how much of the 
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variation in the individual items was caused by a common-source variation. This analysis 

was based on two sets of analysis-the analysis of inter-factor versus intra-factor 

correlation scores, and the analysis of the discriminant validity exhibited in the 

confirmatory factor analysis structural equation models. 

Inter-Factor versus Intra-Factor Item Correlation Scores 

Any given pair of items which were a priori hypothesized as belonging to the 

same factor (intra-factor) should have a higher inter-item correlation with each other than 

with any item from a different factor (inter-factor). For example, items number 1 and 2 

on the ServQual instrument are both part of the reliability factor for this instrument. 

Therefore, the inter-item correlations between items 1 and 2 should be higher than item 

1 's correlation with any of items 6 through 18, since those items represent the other three 

factors (Responsiveness, Assurance and Empathy) theoretically present in the ServQual 

instrument. Appendix D contains the complete analysis of the inter-factor correlations 

analysis, while Table 33, (page 171) includes a summary of this analysis. This table 

reports two summary items - the number of inconsistent inter-factor correlations (defined 

as a correlation that crossed factor boundaries which was larger than the correlation for 

this item's within-factor correlations) and the number of consistent inter-factor 

correlations (defined as a correlation that crossed factor boundaries which was smaller 

than the correlation for this item's within-factor correlation). 

It is useful to note here that with the exception of two specific correlations, every 

single item-to-item correlation score was reported as having a .000 significance level. 



169 

For the ServQual - Expectations and the ServQual (gap scores), all 153 item-to-item 

correlations were found to be significant at the .000 level. Within the ServQual -

Performance data, the only exceptions to the .000 significance level were item 15 

(Operational hours are convenient to users) with item 5 (Services are fully functional), 

which had a .010 significance level, and item 15 with item 6 (Informs users of available 

services), which had a .002 significance level. This means that every one of the eighteen 

items contained in the ServQual instrument exhibited highly significant correlations with 

every other item included on the same component for this instrument. This result 

supports the findings of Cronin and Taylor (1992) and Van Dyke and Popelka (1993) that 

the ServQual instrument represented a uni-dimensional scale. 

For the purposes of this analysis, those pairs of items for which the inter-factor 

correlation was identical to a intra-factor correlation were considered to be neither 

consistent nor inconsistent with the divergent factors. There were a total of eight such 

identical correlations among the 2,568 correlations investigated. 

As an example of how the tables in Appendix B were calculated, Table 103 

(which reports the Inter-Factor Correlations for the Reliability Factor of ServQual's 

Expectations component, page 330) indicates that the intra-factor correlation between 

items 1 and 5 had a correlation of .724, and that there was only one inter-factor 

correlation which was inconsistent with this value. The inconsistent correlation was with 

item 7 - which is part of the responsiveness factor. Item l's correlation with item 7 was 
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.776. This value represented an inter-factor correlation that exceeded the intra-factor 

correlation between item 1 and item 5. 

In the same way, Table 107 (which reports the Inter-Factor Correlations for the 

Reliability Factor of ServQual's Performance component, page 334) shows that the intra-

factor correlation between item 1 and item 5 was .470, and that there were a total of nine 

inter-factor correlations which were inconsistent with this result. This indicated that for 

item one, inter-factor correlations with nine of the thirteen items included in the other 

three factors (responsiveness - items 6 through 9, assurance - items 10 through 13, and 

empathy - items 14 through 18) were larger than the .470 correlation it had with its own, 

within-the-same-factor item number 5. 

An analysis of Table 33 showed that for the ServQual - Expectations data, nearly 

twenty percent of the possible correlation pairs represented an inconsistent level of 

correlation. This result, which was far larger than desired, was the best performance 

contained in the table. Over 23 percent of the ServQual data exhibited inconsistent inter-

factor correlations. The final group, that of the ServQual - Performance data, exhibited 

the worst performance in this analysis. Slightly over thirty-nine percent of the item 

correlation pairings resulted in inconsistent correlation values, which means well over 

one-third of the item pair correlations contained in the ServQual - Performance data have 

correlation values which are larger when comparing with item pairs which cross factor 

boundaries than the correlations that are reported within the factor boundaries. 
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Table 33. Summary of Inter-Factor Correlations for All ServQual Items 

Theoretical 
Factor 

Number of 
Inter-Factor 
Correlations 

Number of 
Inconsistent Inter-

Factor Correlations 

Number of Consistent 
Inter-Factor 
Correlations 

ServQual - Expectations Items 

Reliability 260 16(6.15%) 243 (93.46 %) 

Responsiveness 168 46 (27.38 %) 122 (72.61 %) 

Assurance 168 6 (3.57 %) 161 (95.83 %) 

Empathy 260 102 (23.20 %) 157(60.38%) 

SQ-E Totals 856 170 (19.86 %) 683 (79.79 %) 

ServQual - Performance Items (ServPerf) 

Reliability 260 59 (22.69 %) 201 (77.30 %) 

Responsiveness 168 37 (22.02 %) 129 (76.79 %) 

Assurance 168 96 (57.14%) 70 (41.66 %) 

Empathy 260 143 (55.00 %) 117(21.15%) 

SQ-P Totals 856 335 (39.14 %) 517 (60.40 %) 

ServQual (Gap Scores) 

Reliability 260 39 (15.00 %) 221 (85.00 %) 

Responsiveness 168 24 (14.29 %) 144 (85.71 %) 

Assurance 168 42 (25.00 %) 125 (74.40 %) 

Empathy 260 93 (35.77 %) 167 (64.23 %) 

ServQual Totals 856 198 (23.13 %) 657 (76.75 %) 

Overall Totals 2,568 703 (27.38 %) 1857 (72.31 %) 

This result indicated that there was a lack of discrimination between the 

individual factors of Reliability, Responsiveness, Assurance, and Empathy within this 

dataset It also indicated that this lack of discriminant validity was more pronounced in 

the ServQual - Performance data, although it was also present in the ServQual -

Expectations and ServQual (gap scores) data. 
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Structural Equation Models' Discriminant Validity 

Assessing the discriminant validity in a structural equation model is a relatively 

simple proposition, if the model includes two or more latent variables (or factors) that 

have correlations with each other. By starting with a model which includes non-

directional correlations between the first-order latent variables (such as the relationships 

between Reliability, Responsiveness, Assurance, and Empathy in ServQual's Model 3, 

exhibited in Figure 6, page 98), it was possible to identify the level of discrimination 

between any two pairs of correlated factors. This was accomplished by setting the 

parameter constraint for the correlation between any two of the first-order factors equal to 

1, and then re-executing the model's data analysis. 

Setting the correlation between the two first-order factors (or latent variables) to 

one has decreased the number of degree of freedom in the model by one. This decrease is 

2 

then taken into account when analyzing the resulting % statistic. Therefore, any change 

2 
in the value of the % statistic from what it was when assessing the entire model is 
therefore attributed to this single degree of freedom change in the model (Anderson and 

2 

Gerbing 1984). A change in the % statistic of approximately 3.841 results in a p-value of 

.05, while a change of approximately 6.635 yields a p-value of .01 and a change of 

10.827 corresponds to a p-value of .001. The results generated with this analysis are 
2 

located in Tables 34 through 36. In these tables, the actual % statistic from the 

evaluation of the full model appears in the first row of each table, while the increase in 

this statistic resulting from constraining the correlation to precisely 1 for any given pair 
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of first order factors is listed below the diagonal. The actual p-value for this increase in 

2 
the x statistic (with 1 degree of freedom) appears above the diagonal. 

Table 34. Discriminant Validity for ServQual - Expectations 

Chi-Square Statistic for Full ServQual-Expectations Model: 399.276 

Reliability Assurance Responsiveness Empathy 

Reliability .000 .000 .000 

Assurance 141.913 .000 .000 

Responsiveness 60.599 73.107 .000 

Empathy 94.878 24.522 68.451 
2 

Increase in x statistic below diagonal P-value for change above the diagonal 

Discriminant validity for ServQual - Expectations 

Table 34 contains the results for the discriminant validity tests with the ServQual -

Expectations data. All four factors included in the ServQual expectations data exhibited 

strong discriminant validity, with % changes ranging from 24.522 to 141.913. 

Discriminant validity for ServQual - Performance 

The initial analysis of the results displayed in Table 35 was that the ServQual -

Performance data exhibited a pattern somewhat different from that of the ServQual -

Expectations, in that it was a pattern of one single factor in opposition to the remaining 

three . In this set of data, the reliability factor was clearly discriminated from the 

remaining three factors, with x statistic increases ranging from 21.893 to 46.733. All 

three of these pair-wise comparisons indicated a strong level of discriminant validity for 
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2 

this factor. The changes in % were considerably smaller for the remaining factors in 

ServQual - Performance (or ServPerf). The discriminant validity between empathy and 

assurance factors failed to achieve a p-value of .05, while the empathy / responsiveness 

and assurance / responsiveness factor's discriminant validity failed to achieve a .01 p-

value. While p-values of .011 (for responsiveness/assurance discriminant validity) and 
2 

.030 (for empathy/responsiveness) are acceptable levels, these changes in % values 

(6.463 and 4.738 respectively) are considerably smaller than the comparable changes in 

the ServQual - Expectations factors (73.107 and 68.451 respectively). 

Table 35. Discriminant Validity for ServQual - Performance 

Chi-Square Statistic for Full ServQual-Performance Model: 460.530 

Reliability Assurance Responsiveness Empathy 

Reliability .000 .000 .000 

Assurance 21.893 .011 .090 

Responsiveness 46.733 6.463 .030 

Empathy 28.801 2.882 4.738 

Increase in statistic below diagonal P-value for change above the diagonal 

Discriminant validity for ServQual (gap scores) 

While the ServQual - Performance data used to generate ServQual's gap scores 

exhibited mixed results in the analysis of discriminant validity, significant differences 

were found in the ServQual gap scores data in every pair-wise comparison. All six pairs 

of comparisons summarized in Table 36 indicated a p-value that exceeded the .001 level, 
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with increases ranging from 14.035 to 91.379. The actual p-value for the smallest change 

was .0002, and the remaining values exceeded this level, indicating a strong level of 

discriminant validity between these factors. Clearly, the discriminant validity results for 

the overall ServQual gap scores indicated a considerably higher level of discrimination 

between the gap-score factors than the results from the analysis of the ServQual -

Performance data. 

Summary of Discriminant Validity 

The analysis of the discriminant validity exhibited by the ServQual / ServPerf 

analysis gave a mixed result. In the ServQual - Expectations analysis, all four latent 

variables included in the confirmatory factor analysis models were strongly discriminated 

from each other. In the ServQual - Performance (ServPerf) analysis, the reliability factor 

was clearly distinguished from the other three factors, while the remaining three factors 

appear to be slightly inter-related. 

Table 36. Discriminant Validity for ServQual (Gap Scores) 

% Statistic for Full ServQual Model: 346.039 

Reliability Assurance Responsiveness Empathy 

Reliability " .000 .000 .000 

Assurance 76.927 .000 .000 

Responsiveness 58.759 30.137 .000 

Empathy 91.379 14.035 54.717 

Increase in % statistic below diagonal P-value for change above the diagonal 
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Since the ServQual - Gap Scores data was derived from the ServQual-

Expectations and ServQual-Performance data, it's discriminant validity was consistent 

2 

with its origins. The change in the % statistic identified in Table 36 (page 175) was 

consistently greater than the values exhibited by the performance results (Table 35) and 

less than the corresponding value from the expectations data (Table 34). 

Summary of ServQual / ServPerf Assessment 

As identified at the beginning of this analysis (page 125) the two research 

questions addressed with the analysis of the ServQual / ServPerf instrument were: 

2. How well (poorly) did the ServQual instrument perform when evaluating 
the quality of an Web-Based Intranet System (W-BIS)? 

3. How well (poorly) did the ServPerf instrument perform when evaluating 
the quality of an W-BIS? 

Based on the analysis presented, it is possible to directly answer these questions. The 

ServQual instrument pre-supposes the existence of a four factor model which assesses the 

quality of a service. This four factor model was poorly supported based on the data 

analysis presented in this paper. Additionally, the results generated with the analysis of 

the ServPerf data showed that not only was the existence of four factors not supported, 

but that the factors identified in the analysis of the performance data are different from, 

and represent a different pattern, than those identified in the expectations data. While the 

interpretation of this result is reserved until Chapter 6 (see page 266), it was important to 

clearly identify this result. The statistical analysis of the ServQual - Expectations data 

and the ServQual - Performance data clearly identified a differing pattern of underlying 
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factors. Therefore, in summary, the answer to questions two and three (above) are the 

same-these instruments represent a poor fit when utilized to assess the overall quality of a 

Web-Based Intranet System. 

Assessment of User Information Satisfaction Instrument 

The fourth research question included in this study also related to the performance 

of a survey instrument as a measure of system quality. The specific question was: (page 

67) 

4. How well (poorly) did the User Information Satisfaction instrument 
perform when evaluating the quality of a W-BIS? 

The analysis related to this question followed the same pattern utilized when analyzing 

the ServQual and ServPerf data (in the preceding section). Therefore, the analysis first 

addressed the reliability measures for the User Information Satisfaction (UIS) instrument, 

then proceeded on to the assessment of convergent validity for the instrument, before 

finishing with an analysis of the discriminant validity for the UIS instrument. 

While conducting the data analysis, several problems occurred in relation to the 

appropriate factor loading, variance extractions, and other issues relative to a single item 

contained in the UIS instrument's Information Systems Personnel factor. This item, 

(Item 12 - The time required for new systems development or implementation) exhibited 

several problematic characteristics. Rather than reporting all of these problems now, they 

will be specifically identified where appropriate in the following results and analysis. 

Based on these problems, two forms of the UIS instrument are reported on, the original 



178 

UIS instrument as defined by Ives, Olson, and Baroudi (1983) and a slightly modified 

form of the instrument which dropped item twelve from the analysis. 

The Information Systems Personnel factor was originally hypothesized to include 

five items (numbers 1,2,6,11 and 12 from Section C on the survey) These items address 

the issues of the relationship with W-BIS staff members (1), the processing of requests 

for change (2), the attitude of W-BIS support staff (6), the communications with W-BIS 

support staff (11), and the time required to develop new systems (12). From a "face-

value" analysis of the items, the inclusion of item 12 in this list appears to be unrelated, in 

that the other four items all address issues specific to relationships and interactions with 

the W-BIS staff, while time to develop new systems appears to be a performance-based 

issue. Mahmood and Becker (1985-86) identified a five factor model with the UIS 

instrument, in which the time to develop new systems was clearly delineated from the 

relational issues contained in the other four items. 

As a result of the statistical analysis problems in relation to item twelve, and 

based on the issues identified above, two sets of analysis are reported. One includes a 

complete analysis of the entire thirteen item UIS instrument. The other analysis was 

based on a slight modification of the UIS instrument, in which the time to develop new 

systems item was dropped from the analysis routines. The specific reasons for this 

decision will be detailed, as appropriate, in the following sections. 



179 

Reliability Assessment of UIS Instrument 

In order to assess the reliability of the UIS instrument, two sets of data analysis 

were completed. These were: 

1. Calculation of Cronbach's Alpha values for all three factors (Knowledge and 
Involvement, Information Systems Personnel, and Information Product) of the 
UIS instrument. These results are reported in Table 37 (page 180). 

2. Calculation of the factor reliability based on Structural Equation Modeling 
(SEM). The structure of the SEM models assessed are included in the figures 
contained in Appendices H and I, beginning on page 371. The results of the 
reliability analysis are summarized in Table 38 (page 182). 

Both sets of results address the changes in reliability that occurred when item twelve was 

removed from the data analysis. Taken as a group, these two sets of results represent a 

complete analysis of the reliability of the UIS instrument for a single administration of 

the survey. 

Reliability Assessment with Cronbach's Alpha Values 

Table 37 includes the results from calculating the Cronbach's alpha reliability 

score for the UIS instrument. Employing a minimum value of .70 (Nunnally 1978), the 

analysis showed that the Knowledge and Involvement factor failed to exhibit a sufficient 

level of reliability. However, additional analysis of this factor showed that the removal of 

any of the three items would not have resulted in a higher reliability score. Since the three 

items together exhibited higher validity than any combination of two of the items, the 

three item Knowledge and Involvement factor was maintained. 

The Information Systems Personnel factor originally included the five items as 

previously defined. When reviewing the statistical analysis for this factor, it was 
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determined that dropping item twelve from the factor was the only item for which the 

removal of the item from the factor resulted in a higher reliability score. As displayed in 

Table 37, the change was fairly slight (from .8437 to .8681) and both results exceeded the 

.70 standard employed in this study. 

Table 37. Cronbach's Alpha Reliability Levels for UIS Components 

User Information Satisfaction Instrument's 
a priori Factors 

Cronbach's 
Alpha Values 

Knowledge and Involvement (3 items) .6675 

Information Product (5 items) .9047 

Information Systems Personnel (5 items) .8437 

Modified Information Systems Personnel (4 items) .8681 

All 13 Items combined .8834 

Reliability Assessment with Structural Equation Models 

Table 38 (page 182) contains a summary of the results generated when the 

reliability of the six UIS confirmatory factor analysis structural equation models was 

assessed. These models are contained in Appendices H and I, and are briefly described 

here. 

Model One was a uni-dimensional model, with all thirteen items loading on a 
single first-order latent variable (or factor). 

Model Two included three first-order latent variables, with the three variables 
representing orthogonal constructs, in that they are defined without correlations. 
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Model Three includes the same three first-order latent variables, with correlated 
relationships between the three latent variables. 

Model Four included the same three first-order latent variables, however, rather 
than specifying correlated relationships between these variables, they are defined 
as comprising a single, second-order latent variable which represented the overall 
measure of satisfaction. 

Model Five was based on Model Four, but the second-order factor was also 
measured based on the four global measures of satisfaction (items fourteen, 
fifteen, sixteen and seventeen) included in the UIS instrument. 

Model Six was nearly identical to Model Five, but included the four overall 
quality measures included in this study in place of the four global satisfaction 
measures included in the UIS instrument. 

The method used to assess the reliability of the factors included in these six structural 

equation models was defined in Chapter 4, in Figure 9 (page 102). This methodology 

was used to assess the factor reliability score for every latent variable included in all of 

the confirmatory factor analysis structural equation models analyzed in this study. 

The minimum reliability score utilized in this study was previously defined as .70 

(Nunnally 1978). A review of Table 38 shows that this minimum value was exceeded in 

every model, with the exception of the knowledge and involvement factor, which failed 

to achieve the minimum .70 in every model. This factor contains items three, four and 

five from the original UIS instrument which address the degree of training, level of 

understanding, and feelings of participation in the system development respectively. The 

reliability scores for this factor in the six models ranged between .667 and .678, slightly 

less than the prescribed .70. When evaluating the reliability scores for the information 

systems personnel factor, a clear pattern of very slight improvement exists when 
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comparing the original UIS instrument (including item twelve) and the modified 

instrument, which excluded item twelve. 

Table 38. Reliability for UIS Instrument Based on Structural Equation Models 
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0.6688 0.9084 0.8694 0.7762 0.8261 

Summary of UIS Reliability Analysis 

The calculation of Cronbach's Alpha values showed that the reliability of the 

Information Systems Personnel and Information Product factors included in the UIS 

instrument was acceptable. Eliminating item twelve from the Information Systems 

Personnel factor resulted in a slight improvement in this factor's reliability score. 

However, the Knowledge and Involvement factor failed to achieve the established 
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minimum reliability of .70. The results from assessing the reliability of the these factors 

based on the confirmatory factor analysis were similar, with the Information Systems 

Personnel factor showing a clear, yet small, improvement when eliminating item twelve, 

and the Knowledge and Involvement factor failing to achieve the .70 level. 

Convergent Validity of UIS Instrument 

The convergent validity of an instrument assesses how well the individual items 

contained within the instrument cluster (or converge) with the other items which are 

hypothesized to represent the same underlying construct. The convergent validity of the 

UIS instrument was assessed with three specific and distinct techniques. These 

techniques included: 

1. Exploratory factor analysis to investigate how well the factor loading 
scores matched the theoretical factors defined in the UIS instrument and to 
identify the proportion of variance contained in the individual items 
explained by these factors. 

2. An analysis of the proportion of variance in the UIS instrument's items 
extracted by the factors represented in the hypothesized models. 

3. An assessment of the level of "fit" (defined in Chapter 4, page 104) which 
was demonstrated by the various structural equation models. 

Each of these sets of analysis were completed both with and without the inclusion of item 

twelve (time to develop) in the data analysis. 

Convergent Validity Based on Factor Loading Scores 

As previously defined in Chapter 4 (page 92), a factor loading score greater than 

.50 was considered as significant, and the highest, significant factor loading score was 

used to identify the factor upon which an individual item loads. Table 39 (page 185) 
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contains the factor loading scores for the exploratory factor analysis of the original UIS 

instrument, (which included item twelve) while Table 40 (page 186) includes the 

exploratory factor analysis factor loading scores for the modified UIS instrument. The 

modified instrument eliminated item twelve (Time to develop new systems) from the 

Information Systems Personnel factor. 

Tables 39 and 40 include the extracted factor's names, based on the relationship of 

the original items to the extracted eigenvectors. As displayed in Table 39 (page 185), the 

three hypothesized factors exhibited a strong match with the results displayed in this 

table. Four of the five items associated with the Information Systems Personnel factor 

clearly loaded on a single factor, which was comprised solely of these items. The only 

item from the originally hypothesized five items which failed to load on this factor was 

the problematic item 12, which had its highest factor loading score on this factor, but 

failed to achieve the minimum required .50 factor loading score. 

For the Information Product factor, all five of its associated items clearly loaded 

on a single factor, which was comprised solely of these five items. The factor loading 

scores ranged between .689 and .908, which represent values well in excess of the 

required .50. 

The Knowledge and Involvement factor continued to exhibit problematic results 

in this analysis. Two of the items (number three-degree of training provided, and number 

four-personal understanding) both loaded on a single factor, which was comprised of 

only those two items. However, the third item hypothesized as belonging to this factor 
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Table 39. Original User Information Satisfaction's Factor Scores 

Item Number and Description 

Extracted Factors 

Item Number and Description Knowledge 
and 

Involvement 

Information 
Product 

Information 
Systems 

Personnel 

Eigenvalue prior to rotation 1.008 5.486 2.323 

Eigenvalue after rotation 1.659 3.853 3.305 

Percentage of variance after rotation 12.763 % 29.639 % 25.422 % 

1 Relationship with W-BIS 
staff members .111 .096 .812 

2 Processing of requests for 
changes .212 .090 .781 

§ 6 
aJ 

A 

Attitude of W-BIS support 
staff .169 .023 .813 

11 Communication with W-BIS 
support staff -.043 .155 .890 

12 Time required to develop 
new systems .215 .300 .477 

7 Reliability of information, 
software and documentation .155 .790 .175 

J 8 
a 

Relevancy of information, 
software, and documentation .274 .812 .068 

PH 
§ 9 Accuracy of information, 

software, and documentation .018 .903 .055 

TO 

1 10 Precision of information, 
software, and documentation .136 .908 .078 

H H 

13 Completeness of information, 
software, and documentation .260 .689 .256 

3 Degree of training provided .794 .104 .235 

1-1 4 Personal understanding of 
W-BIS .722 .328 .081 

* 

5 Feeling of participation in 
functioning .435 .453 .430 
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(number five-feelings of participation) failed to generate a significant loading score on 

any of the three extracted factors, and was in fact split nearly identically across all three 

factors, with factor loading scores clustered in a narrow range from .430 to .453. 

Table 40. Modified User Information Satisfaction Factor Scores 

Item Number and Descriptions 

Extracted Factors 

Item Number and Descriptions Knowledge 
and 

Involvement 

Information 
Product 

Information 
Systems 

Personnel 

Eigenvalue prior to rotation 1.008 5.202 2.296 

Eigenvalue after rotation 1.639 3.804 3.064 

Percentage of variance after rotation 13.662 31.697 25.534 

1 
Relationship with W-BIS staff 
members .127 .114 .834 
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l 2 
CO 
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Processing of requests for 
changes 

.220 .100 .764 

Oh 6 
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Attitude of W-BIS support staff .182 .038 .820 
•—I 

11 
Communication with W-BIS 
support staff 

-.030 .169 .889 

7 
Reliability of information, 
software and documentation 

.161 .797 .184 

1 « 
P 

Relevancy of information, 
software, and documentation 

.273 .813 .050 

OH 
g 9 Accuracy of information, 

software, and documentation 
.018 .903 .041 

| 10 1 
Precision of information, 
software, and documentation 

.136 .909 .065 

13 
Completeness of information, 
software, and documentation .260 .690 .223 

3 Degree of training provided .797 .108 .219 

K
&

 I
 

4^
 Personal understanding of 

W-BIS 
.724 .333 .081 

5 Feeling of participation in .440 .461 .421 
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Table 40 (page 186) includes the results of the exploratory factor analysis after 

item twelve was dropped from the analysis. The results generated represent an 

improvement in several areas. First, the Information Systems Personnel and Information 

Product factors are now very clearly delineated from each other, with clear patterns of 

significant factor loading scores in the two extracted eigenvectors. The resulting 

eigenvalues (following the varimax rotation) for all three extracted factors were 

improved, which in turn indicated a greater level of variance extraction. However, the 

elimination of item twelve did not significantly impact the results for the Knowledge and 

Involvement factor. Items three and four continued to clearly load together, while item 

five continued to be split across all three of the extracted factors. 

Convergent Validity Based on Variance Extraction 

The amount of variance extracted from the items subjected to a factor analytic 

technique (whether exploratory or confirmatory) was used to assess how successful the 

factor analysis was in identifying the amount of common variance contained within the 

items. This variance extraction can be assessed in three different ways. First, the overall 

variance extracted from the model can be evaluated; second, the variance extracted from 

an individual item (based on the communality reported in the exploratory factor analysis) 

can be evaluated, and the third basis for evaluation was based on the a priori factors 

defined in a confirmatory factor analysis structural equation model (which was calculated 

with Equation 2, contained in Figure 10 on page 103). 
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Regardless of which type of variance extraction was analyzed, the goal for this 

analysis was the same-an attempt to segment the total variance into two parts - the 

common (or explained) variance, and the residual (or remaining) variance. The 

assessment of variance extracted is a useful index for assessing how much variance was 

accounted for by the factor solution. A factor analysis which extracts a large proportion 

of the underlying variance is said to determine "how well a particular factor solution 

accounts for what all the variables together represent" (Hair, et al. 1995, p. 396). 

Table 41. Extremum Values for Individual UIS Item's Communality 
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Overall variance extracted in exploratory factor analysis 

The overall variance extracted for each factor is reported in Tables 39 and 40, 

contained in the preceding section. These tables show that for the original thirteen item 

UIS instrument, the total amount of variance extracted was 67.82 percent (29.639 + 

25.422 + 12.763), while the modified twelve item UIS instrument extracted 70.89 percent 

(31.697 + 25.534 + 13.662) of the underlying variance. Both of these values represent 

acceptable levels of variance extraction, and the improvement based on the elimination of 

item number twelve from the instrument was relatively small. 

Individual item's variance extracted in exploratory factor analysis 

The variance extracted from an individual item was identified with the 

communality score, which was calculated for each item. Table 41 includes a 

summarization of these results, based on the three factors identified with the UIS 

instrument. The top half of the table includes the results for the original thirteen item UIS 

instrument, while the bottom portion of the table includes the modified twelve item UIS 

instrument, which reflected the elimination of item number twelve. 

For the original UIS instrument, the only problematic item was item number 

twelve, which had a communality value of .363, well below the .50 cutoff value 

employed in this study. After dropping this item from the instrument, the lowest 

individual item communality value was .584 for item five in the knowledge and 

involvement factor. Also, the average communality for all items included in the three 

factors improved slightly. 



190 

Latent variables' variance extracted in confirmatory factor analysis 

The third, and final method for evaluating the variance extracted was based on 

Equation 3 (Figure 11, page 129). This method focused on the overall portion of variance 

included in the individual items which made up each of the a priori factors (or latent 

variable) included in a confirmatory factor analysis model. Table 42 contains a summary 

of the results from conducting this analysis with the UIS instrument's data. 

Table 42. Variance Extracted for UIS Instrument 
Based on Structural Equation Models 
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The results included in Table 42 exhibit a clear pattern of acceptable variance 

extraction values for the all of the UIS elements with the exception of the Knowledge and 
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Involvement latent variable. This variable consistently explained approximately 40 

percent of the variance included in the three items included in this factor, well below the 

50 percent minimum value criteria identified for this study. A comparison of the variance 

extraction results for the Information Systems Personnel factor showed a clear pattern of 

improvement, as the original five item factor extracted approximately 55% of the 

variance, while the modified four item factor (eliminating item twelve) extracted 

approximately 63% of the factor's variance. 

Table 43 contains a summary of the results included in Table 42. This Table 

illustrates the fact that dropping item twelve (time to develop) from the UIS instrument 

resulted in a slight improvement in the average variance extracted for all of the 

confirmatory factor analysis models. 

Table 43. Summary of Average Variance Extracted for UIS Instrument 
Based on Structural Equation Models 

Model Number Original UIS 
Instrument 

Modified UIS 
Instrument 

Model 1 
(Unidimensional model) 

64.60% 
(Actual value) 

65.37% 
(Actual value) 

Model 2 53.77% 56.55% 

Model 3 53.96% 56.73% 

Model 4 54.43% 57.10% 

Model 5 54.45% 56.78% 

Model 6 54.00% 56.72% 
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Summary of convergent validity based on variance extraction 

The UIS instrument exhibited an acceptable level of convergent validity (based on 

variance extraction) for the majority of the items analyzed. The overall levels of variance 

extracted based on the exploratory factor analysis exceeded the 50% minimum value, and 

showed a consistent, slight, improvement after eliminating item twelve from the analysis. 

Item number twelve in the original UIS instrument had a communality value of .363, 

which was one factor contributing to the decision to modify the instrument by removing 

this item. All twelve of the items maintained in the modified UIS instrument had 

communality values in excess of .50, with a minimum value of .584 recorded for item 

number five. The structural equation models utilized for the confirmatory factor analysis 

showed an acceptable level of variance extraction for two of the three latent variables 

(factors) included in the UIS instrument, but exhibited a consistent pattern of a low level 

of variance extraction for the Knowledge and Involvement latent variable. As illustrated 

by the results contained in Table 43, these values were all improved by the elimination of 

item twelve. 

Convergent Validity Based on Critical Ratios and Goodness-of-Fit 

As defined in the reporting of the ServQual / ServPerf results, (page 154) there are 

two other issues related to convergent validity which can be examined with structural 

equation models for confirmatory factor analysis. These additional assessments are the 

individual item's convergent validity with their associated latent variables, and the 

overall convergent validity exhibited by the structural equation model. 
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Individual variables' convergent validity 

An individual item's critical ratio is based on the non-standardized regression 

weight for the item divided by the standard error calculated for this weight. This critical 

ratio is an assessment of the strength of the relationship of the individual item and its 

hypothesized latent variable. Critical ratios less than 2 are indicative of a poor fit between 

the individual item and the hypothesized latent variable. The critical ratios for the UIS 

models were all calculated, and every single item's critical ratio, for every model, 

exceeded the required minimum value of 2. The results of this analysis are summarized 

in Table 44. 

Table 44. Summary of Critical Ratios for UIS Instrument 
Based on Structural Equation Models 

Model Number Original UIS Instrument Modified UIS Instrument Model Number 

Minimum Maximum Minimum Maximum 

Model One 2.47 3.69 2.30 3.49 

Model Two 3.87 11.08 3.87 11.08 

Model Three 4.84 11.28 4.80 11.28 

Model Four 4.27 11.28 4.31 11.28 

Model Five 5.26 11.27 4.69 11.24 

Model Six 4.27 11.34 4.11 11.34 

As Table 44 illustrates, Model One (the uni-dimensional model) showed the 

poorest level of individual item convergent validity, as its maximum values (3.69 and 
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3.49) were exceeded by the minimum value in every other model. However, the 

minimum values of 2.47 (original) and 2.30 (modified) for Model One did exceed the 2.0 

minimum critical ratio. 

Overall models' convergent validity 

The overall model's convergent validity was assessed with the goodness of fit 

indices defined in Chapter 4 (page 104). Table 45 (original UIS instrument) and Table 46 

(modified UIS instrument) contain the actual values for these fit indices while Figures 15 

and 16 contain graphical displays of these same values. These graphs have the same 

structure as the graphs displaying the ServQual / ServPerf fit indices (see page 158 for a 

description and explanation of the graphs). 

Table 45 and Figure 15 include the results for the goodness of fit analysis of the 

original UIS instrument. The original UIS instrument had mixed results based on the 

analysis of goodness of fit indices, as approximately half of the indices indicated an 

acceptable level of fit, while the other half identified an unacceptable fit. Models One 

and Two clearly exhibited the poorest level of fit, since only one fit index (Root Mean 

Square Residual) achieved an acceptable score for Model One, and all seven fit indices 

were unacceptable for Model Two. 
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Table 45. Summary of Original User Information Satisfactions^ 
Confirmatory Factor Analysis Statistics 

Evaluation 
Statistic 

Assessment 
Guideline 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Model 
6 

Number 
of 

Accepts 
2 

X's P-value p > = .05 .000 .000 .000 .000 .000 .000 0 

X / d.f. < = 3 5.817 3.120 2.066 2.072 2.361 1.793 4 

Root Mean 
Square Residual 

(RMR) 
<=1 .902 1.876 .621 .614 .554 .524 5 

Root Mean 
Square Error of 
Approximation 

(RMSEA) 

< = .1 .201 .133 .095 .095 .107 .082 3 

Goodness of Fit 
Index (GFI) 

>=.9 .595 .801 .865 .861 .788 .835 0 

Tucker-Lewis 
Index (TLI) 

>=.9 .543 .799 .899 .898 .851 .904 1 

Comparative Fit 
Index (CFI) 

>=.9 .619 .832 .920 .918 .873 .919 3 

Number of inc 
achieved ass 

guidelii 

ices which 
sessment 
ties 

1 0 4 4 2 5 X Number of indices which 
failed to achieve assessment 

guidelines 
6 7 3 3 5 2 X 

Interestingly, Model Six performed the best, having achieved an acceptable fit 

index for five of the seven fit indices. The two for which Model Six did not achieve an 

2 

acceptable level were the %'s p-value and the Goodness of Fit Index (GFI). Both of 

these fit indices were previously defined (beginning on page 104) as the least important 

fit indices included in this study, and they are not included in the graphical display of the 
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fit indices. Model Six also recorded fit index scores which were better than those of 

2 

Model Five on six of the seven fit indices. The only exception was the i p-value, which 

was identical in both cases. Model Six (which relates the UIS instrument items to the 

overall quality assessment elements) outperforming Model Five (which includes the UIS 

instrument's overall assessment items) implied that the UIS items have a stronger 

relationship with the overall quality assessment than with the UIS summary items. 

® 0.8 

0.6 

£ 0.4 

32 0.2 

Model 1 Model 2 Model 3 Model 4 Model 5 

Goodness of Fit Lines Goodness of Fit Bars 

-m- RMSEA (<.10) • ChiSq / d.f. (<=3) 
CFI (>= .9) H RMR (<=1.0) 

—Tucker-Lewis (>=.90) 

Model 6 

(Based on Original UIS Instrument) 

Figure 15. Summary of Goodness of Fit Indices For Original UIS Instrument 

Table 46 and Figure 16 include the modified UIS instrument's goodness of fit 

indices, based on dropping item twelve (Time to develop new systems) out of the 

confirmatory factor analysis models. The results of this analysis showed a pattern similar 

to that generated by the original UIS instrument. Models One and Two clearly exhibited 
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the poorest level of fit, since only the Root Mean Square Residual (RMR) achieved an 

2 

acceptable score for Model One and only the % divided by the degrees of freedom 

generated an acceptable result for Model Two. 

Table 46. Summary of Modified User Information Satisfactions^ 
Confirmatory Factor Analysis Statistics 

Evaluation 
Statistic 

Assessment 
Guideline 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Model 
6 

Number 
of 

Accepts 

XAs P-value "T3
 V II o 0.000 0.000 0.000 0.000 0.000 0.000 0 

f. < = 3 6.137 2.926 1.667 1.689 2.247 1.570 5 

Root Mean 
Square Residual 

(RMR) 
< = 1 .917 1.871 .473 .492 .458 .413 5 

Root Mean 
Square Error of 
Approximation 

(RMSEA) 

<=.1 .208 .127 .075 .076 .102 .069 3 

Goodness of Fit 
Index (GFI) 

>=.9 .611 .827 .897 .893 .810 .861 0 

Tucker-Lewis 
Index (TLI) 

>=.9 .557 .834 .943 .941 .874 .936 3 

Comparative Fit 
Index (CFI) 

>= .9 .638 .864 .956 .953 .894 .947 3 

Number of inc 
achieved asj 

guidelii 

ices which 
iessment 
ties 

1 1 5 5 2 5 X Number of indices which 
failed to achieve assessment 

guidelines 
6 6 2 2 5 2 X 
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Models Three, Four and Six all had five acceptable goodness of fit indices, and 

2 

the two which were not acceptable were the % p-value and the Goodness of Fit Index, 

which was the same result as Model Six for the original UIS instrument. Also similar to 

the results generated with the original UIS instrument was the fact that Model Five 

exhibited a markedly poorer goodness of fit than Model Six, failing to achieve an 

acceptable level of fit for five of the seven fit indices. Once again, Model Six exhibited 

goodness of fit scores which were better than Model Five's on every goodness of fit 
2 

index included in this study with the exception of the x p-value. 

? 0.8 
.5 
d 0.6 
CJ 

£ 0.4 

0.2 

0 

10 

8 I 

3 

2 
.13 
fa 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Goodness of Fit Lines Goodness of Fit Bars 

RMSEA (<. 10) • ChiSq / d.f. (<=3) 

CFI (>= .9) B 0 RMR (<=1.0) 

-—a— Tucker-Lewis (>=.90) 

(Revised UIS Instrument, excluding time required for development) 

V 
Figure 16. Summary of Goodness of Fit Indices For Modified UIS Instrument 

Summary of individual variables' and overall models' convergent validity 

All of the individual variables contained in the UIS instrument exhibited an 

acceptable level of convergent validity based on their critical ratios. However, the critical 
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ratios for Model One (the uni-dimensional model) were lower than the critical ratios for 

every other model analyzed in this study. The maximum critical ratio from Model One 

was exceeded by the minimum critical ratio for every other model. This showed that the 

five structural equation models which hypothesized the existence of three latent variables 

(Information Systems Personnel, Information Product, and Knowledge and Involvement) 

all performed better than the uni-dimensional model. 

The overall models' convergent validity was improved by removing item twelve 

from the analysis, in that every fit indice, for every model, improved when item twelve 

was dropped out of the analysis. This indicated that the exclusion of this item was an 

appropriate decision. Even though the Knowledge and Involvement factor exhibited 

several problematic characteristics in terms of reliability scores and factor loading scores, 

these problems were not evidenced in the overall models' goodness of fit indices. 

Summary for Convergent Validity 

The convergent validity of the UIS instrument was assessed with three sets of 

analysis. These included the analysis of; the factor loading scores generated with an 

exploratory factor analysis routine, the amount of variance extracted from both the 

individual items and the latent variables (or factors), and the convergent validity 

exhibited by the individual items' critical ratios and the overall structural equation 

models' goodness of fit indices. 

The factor loading scores created with the exploratory factor analysis showed 

strong support for the existence of a three factor information satisfaction model. The 
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elimination of item twelve (which failed to load on any of three extracted factors) 

resulted in an improvement in the exploratory factor analysis results. The Information 

Product factor and the modified Information Systems Personnel factor both exhibited a 

clear pattern of appropriate factor loading scores. However, only two of the three items 

included in the Knowledge and Involvement factor loaded on this factor, while the 

remaining item was split equally across all three factors. 

The level of variance extracted from the individual items showed that only item 

twelve had a variance extraction score (communality) which was less than the .50 

standard. Dropping item twelve from the analysis resulted in a model in which all 

variables had a minimum communality score which exceeded the .50 standard. The 

Information Product and Information Systems Personnel factor continued to perform well 

in this analysis, with variance extraction values which exceeded 60% for both factors on 

the modified UIS instrument, well in excess of the minimum value of 50%. The 

Knowledge and Involvement factor continued to fall below the required standard, with 

approximately 40% of the variance extracted with this factor. 

The critical ratios for the confirmatory factor analysis structural equation models 

all exceeded the 2.0 standard, and the three factor models all outperformed the uni-

dimensional model. The goodness of fit indices for the models also strongly supported 

the existence of a three factor UIS model, and also supported the elimination of item 

twelve from the model. This elimination resulted in better goodness of fit performance 

across six of the seven fit indices included in this study. Model Six, which used the UIS 
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instrument as a measure of overall quality was the model which performed best, while 

Model One (the unidimensional model) was the poorest performing model. Model Six 

even outperformed Model Five, which included the UIS instrument's own global 

satisfaction summary items. This indicated that the UIS instrument did a good job of 

assessing the overall quality of an information system. 

Discriminant Validity of UIS Instrument 

The discriminant validity of the UIS instrument was assessed with the same two 

methods used in the analysis of the ServQual / ServPerf instruments. These methods 

were the analysis of inter-factor correlations in relation to intra-factor correlations and 

the analysis of the discrimination exhibited between latent variables (factors) contained in 

a structural equation model. These two set of analysis assessed the degree to which the 

three factors included in the UIS instrument are differentiated from each other. 

Intra-Factor Versus Inter-Factor Item Correlations 

The analysis of intra-factor correlation scores for the UIS instrument are included 

in the detail tables contained in Appendix E (page 342). These detail tables are 

summarized in Table 47. Table 47 follows the same format as Table 33 (page 171), the 

content of which was defined beginning on page 168. Therefore, this definition is not 

repeated here. 
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Table 47. Summary of Inter-Factor Correlations 
User Information Satisfaction Items 

for 

Theoretical Factor 
Number of Inter-

Factor 
Comparisons 

Number of 
Inconsistent Inter-
Factor Correlation 

Number of 
Consistent Inter-
Factor Correlation 

Original 13 Item User Information Satisfaction Scale 

Knowledge and 
Involvement 

60 16 
(26.66 %) 

44 
(73.33 %) 

Information 
Product 

160 2 
(1.25%) 

158 
(98.75 %) 

Information 
Systems Personnel 

160 18 
(11.25%) 

142 
(88.75 %) 

Totals for original 
13 Item Scale 

380 36 
(9.47 %) 

344 
(90.53 %) 

Modified 12 Item User Information Satisfaction Scale 

Knowledge and 
Involvement 

54 15 
(27.78%) 

39 
(72.22 %) 

Information 
Product 

140 2 
(1.43%) 

138 
(98.57 %) 

Information 
Systems Personnel 

96 0 
(0%) 

96 
(100 %) 

Totals for Modified 
12 Item Scale 

290 17 
( 5.86%) 

273 
(94.14%) 

A review of Table 47 revealed two areas of problematic inter-factor correlations 

in the original thirteen item UIS instrument. The Information Systems Personnel factor 

included a total of eighteen inconsistent inter-factor correlations (defined as an inter-

factor correlation score which was larger than the intra-factor correlation between two 

items contained in the same factor). These eighteen inconsistent correlations represented 

11.25% of the total number of inter-factor correlation comparisons. The other 

problematic area concerned the Knowledge and Involvement factor, which included 
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sixteen inconsistent inter-factor correlations. Since this factor included only three items, 

these sixteen inconsistent correlations represented 26.66% of the total number of inter-

factor correlation comparisons. 

An examination of the detail tables for the inter-factor versus intra-factor 

comparisons (contained in Appendix E) revealed that all of the inconsistent inter-factor 

correlations for the Information Systems Personnel factor were in relation to item twelve 

(time to develop) correlations. Dropping item twelve from this factor resulted in an 

elimination of all of the inconsistent correlations for the Information Systems Personnel 

factor. The result of dropping item twelve from the UIS instrument's analysis is 

contained in the bottom portion of Table 47. However, eliminating item twelve did not 

improve the inter-factor versus intra-factor results for the Knowledge and Involvement 

factor, as this factor continued to exhibit inconsistent factor correlation scores for 27.78% 

of the total number of correlations. 

Structural Equation Models' Discriminant Validity 

The basis for calculating the discriminant validity of latent variables included in a 

structural equation model was defined on page 172, in the coverage of the ServQual / 

ServPerf instruments' discriminant validity. Tables 48 and 49 contain the results for this 

analysis of the UIS instrument, and are structured the same as Tables 34, 35, and 36, 

which reported the discriminant validity for the ServQual / ServPerf instruments. 
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Table 48. Discriminant Validity for Original User Information Satisfaction 

% Statistic for Original Full Model: 128.064 

Information 
Systems Personnel 

Information 
Product 

Knowledge and 
Involvement 

Information 
Systems Personnel 

.000# .000# 

Information 
Product 

216.127 .000# 

Knowledge and 
Involvement 

27.222 23.411 

Increase in % statistic below diagonal P-value for change above the diagonal 

2 

As defined on page 172, the % difference test for discriminant validity is based 

2 
on the change in the % reported when changing from an unconstrained model to one in 
which one pair of factors' correlation was constrained to be equal to 1. This pair-wise 

2 

comparison must be repeated for each pair of factors. A change in the % statistic of 

approximately 3.841 will result in a p-value of .05, while a change of approximately 

6.635 yields a p-value of .01 and a change of 10.827 indicates a p-value of .001. 
2 

Therefore, any change in the % statistic which exceeded these values was an indicator 

that the two factors in question are sufficiently discriminated from each other. Table 48 

contains the results for the pair-wise discriminant validity testing of the UIS instrument. 

The Information Systems Personnel and Information Product factors exhibited extremely 
2 

strong discriminant validity, with a % change of approximately 216, which vastly 

exceeded the 6.635 value for a .01 p-value. The Knowledge and Involvement factor also had strong discriminant validity in relation to the other two factors, with x changes of 



205 

approximately 27 with the Information Systems Personnel factor and approximately 23 

with the Information Product factor. 

2 
Table 49 includes the % statistics analysis for the modified twelve item UIS 

instrument. Similar to the results of the original UIS instrument, all three pair-wise 

comparisons showed a discriminant validity levels which exceeded the .001 p-value. The 

2 
% change resulting from holding the correlation for the Information Systems Personnel 

2 

and Information Product factors exceeded 200 (from % equal to 85.006 in the full model 

2 

analysis to % equal to 294.827 when the correlation was held equal). The discrimination 

between the Knowledge and Involvement and the remaining UIS factors was considerable 

less than this, but still exceeded the .001 significance level. This result indicated strong 

discriminant validity between these factors. 

Table 49. Discriminant Validity for Modified User Information Satisfaction 

% Statistic for Modified Full Model: 85.006 

Information 
Systems Personnel 

Information 
Product 

Knowledge and 
Involvement 

Information 
Systems Personnel 

.000# .000# 

Information 
Product 

209.821 # .000# 

Knowledge and 
Involvement 

28.663 # 23.407 # 

Change in % statistic below diagonal P-value for the change above the diagonal 
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Summary of Discriminant Validity 

Two sets of analysis were conducted in order to assess the discriminant validity of 

the UIS instrument, with each set repeated for both the original thirteen item instrument 

and the modified twelve item instrument defined in this study. Analysis of the intra-

factor versus inter-factor correlation scores for the original thirteen item UIS instrument 

showed strong support for dropping item twelve, since this item was responsible for 

every inconsistent factor correlation score contained in the Information Systems 

Personnel factor. The Knowledge and Involvement factor also showed a number of 

inconsistent factor correlation scores, however the elimination of a single item from this 

factor would not have removed every inconsistent factor correlation score. This lack of 

discriminant validity for the Knowledge and Involvement factor (based on intra-factor 

versus inter-factor correlations) was consistent with the other problems previously 

defined for this factor (i.e. mixed factor loading score patterns, low reliability scores, and 

low variance extraction). 

Because of this pattern of problematic data analysis results for the Knowledge and 

Involvement factor, the results for the discriminant validity assessment based on change 

2 

in x statistic was surprising. All three factors contained in the UIS instrument exhibited 

excellent discriminant validity when analyzed with the confirmatory factor analysis 

models. This result was true for both the original thirteen item UIS instrument and the 

modified twelve item instrument. 
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Synthesizing the results for these two sets of discriminant validity analysis was 

therefore troublesome. The intra-factor versus inter-factor correlation analysis showed 

that the Information Systems Personnel and Information Product factors contained good 

discriminant validity, while the Knowledge and Involvement factor had much poorer 

2 

discriminant validity, while the analysis of the x statistic changes showed that all three 

of the UIS factors exhibited strong discriminant validity. Therefore, the discriminant 

validity of the overall UIS instrument, and its component factors, was strongly suported 

in this analysis. 

Summary of UIS Instrument's Analysis 

The analysis of the UIS instrument was intended to address the fourth research 

question for this study, which was: 

4. How well (poorly) did the User Information Satisfaction instrument 
perform when evaluating the quality of a W-BIS? 

The answer to this question was that the UIS instrument, as originally defined by Ives, 

Olson and Baroudi (1983) had a mixed performance. However, modifying this 

instrument by eliminating item twelve (the time required for new systems development or 

implementation) resulted in a consistent, measurable improvement in the instrument's 

performance. This modified model gave an acceptable performance and the confirmatory 

factor analysis of the UIS instrument indicated that the revised instrument performed 

better when assessing the overall level of quality of the W-BIS system than when 

assessing the more limited domain of level of satisfaction with the W-BIS system. 

Therefore, the use of the modified UIS instrument as a measure of system quality is an 
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acceptable practice, both for this study specifically, and for Information Systems 

research in general. 

Basis for Modifying UIS instrument 

Item twelve exhibited several problems throughout the data analysis of the UIS 

instrument, and it was because of this pattern of problems that the decision to eliminate 

the item was made. The first problem for item twelve was the simplistic issue of face 

validity for including the time to develop a new system with four items assessing the 

interactions with information systems personnel (page 178). The next problem related to 

item twelve was the fact that dropping item twelve from the Information Systems 

Personnel factor resulted in an improved factor reliability score. This was true for both 

the Cronbach's alpha analysis and the structural equation models analysis (pages 180, 

182). When conducting the exploratory factor analysis, item twelve failed to generate a 

significant factor loading score for its associated factor (page 184). Similar to the slight 

improvement shown in the reliability analysis, the overall variance extracted values 

improved slightly when item twelve was dropped from the Information Systems 

Personnel factor (pages 189,190). Item twelve's communality value was the only value 

which was less than the required minimum of .50, indicating a lack of individual item 

variance extraction (page 189). Eliminating item twelve from the confirmatory factor 

analysis model resulted in improved measures for the goodness of fit indices for all six of 

the models included in this study (page 197). Finally, the intra-factor versus inter-factor 

correlation scores showed that item twelve was responsible for every inconsistent item 
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correlation score contained in the Information Systems Personnel items (page ?). Based 

on this consistent pattern of problematic data analysis results when item twelve was 

contained in the UIS instrument, the modified UIS instrument which omitted this item 

was developed. 

Performance of UIS Instrument 

This analysis examined three characteristics for the UIS instrument; the reliability, 

convergent validity, and discriminant validity of the instrument. More than one analysis 

was conducted within each of these three characteristics. The final result of this analysis 

was a fairly comprehensive review of the entire UIS instrument. The analysis included 

both the original UIS instrument as defined by Ives, Olson, and Baroudi (1983), as well 

as the modified instrument defined in this study. 

The reliability of the UIS instrument was assessed with Cronbach's alpha and 

based on the structural equation models used for the confirmatory factor analysis. In both 

sets of analysis, the results were the same. The Information Product factor and the 

Information Systems Personnel factor both exhibited acceptable levels of reliability, and 

the Information Systems Personnel factor's reliability was improved slightly with the 

elimination of item twelve. The Knowledge and Involvement factor's reliability score 

was slightly less than the required standard of .70, generally falling in the .66 to .67 

range, depending on the specific analysis. This result indicated that the Information 

Product and Information Systems Personnel factor exhibited an acceptable level of 
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reliability, while the Knowledge and Involvement factor was slightly less reliable than 

desired. 

The analysis of the UIS instrument's convergent validity was conducted with four 

sets of data analysis. The factor loading scores generated with the exploratory factor 

analysis, the variance extraction based on both exploratory and confirmatory factor 

analysis, the individual items convergent validity based on critical ratios (or t-scores), and 

the overall confirmatory factor analysis model's convergent validity based on various 

goodness of fit indices were all examined. 

The factor loading scores showed a good match between the hypothesized factors 

and the factors extracted with the exploratory factor analysis. This was especially true for 

the modified UIS instrument, where all five of the Information Product factor's items and 

all four of the Information Systems Personnel factor's items exhibited appropriate factor 

loading scores, and two of the three items contained in the Knowledge and Involvement 

factor loaded correctly as well. The variance extraction analysis showed that for both the 

Information Systems Personnel factor and the Information Product factor, acceptable 

levels of variance were extracted. However, the Knowledge and Involvement factor only 

extracted approximately 40% of the underlying items' variance, which was significantly 

less than the required 50%. These results continued to show that the Knowledge and 

Involvement factor may represent a imprecisely defined factor in this instrument. 

Analysis of the critical ratios for the confirmatory factor analysis models showed 

that every single item had a critical ratio which was greater than the required minimum of 
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2.0. This results indicated that all of the items contained in the confirmatory factor 

analysis models were appropriately defined. The critical ratio analysis also showed that 

while the uni-dimensional Model One did exhibit acceptable critical ratio scores, the 

more complex models which included the three factor UIS model as defined by Ives, 

Olson and Baroudi (1983) exhibited better critical ratio scores, with the minimum critical 

ratio for Models Two through Six all exceeding the maximum critical ratio score for the 

Uni-dimensional Model One. This result indicated that the uni-dimensional model was 

too imprecise, and supported the existence of the underlying three factor UIS model. 

The Goodness of Fit indices included in this analysis were defined in Chapter 4, 

and represent the more widely accepted goodness of fit indices. The models assessed in 

this study follow a progression from the uni-dimensional model (Model One) to three 

orthogonal factors (Model Two), to three correlated factors (Model Three), to three 

factors that contribute to a global information satisfaction construct (Model Four). Model 

Five then assessed the relationship of this global information satisfaction construct to the 

UIS instrument's four global satisfaction items and Model Six assessed the relationship 

of the global information satisfaction construct to the four overall quality assessment 

items included in this study. 

The modified UIS instrument performed better than the original UIS instrument 

throughout this assessment, indicating that the removal of item twelve was an appropriate 

action. The uni-dimensional model exhibited a poor goodness of fit result, indicating that 

this model was a poorly defined model. The best performance by a single model was the 
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modified Model Six, although the modified Models Three and Four also exhibited an 

acceptable goodness of fit. Model Six, which related the UIS items and factors to the 

overall assessment of quality for the W-BIS system scored better in terms of goodness of 

fit indices than Model Five, which related the UIS items and factors to the UIS 

instrument's own summary items. This result indicated that the UIS instrument can be 

used to assess the overall quality level for an information system. 

The intra-factor versus inter-factor correlation scores indicated that the modified 

UIS instrument had better discriminant validity than the original instrument, and that the 

discriminant validity exhibited by the Information Systems Personnel and Information 

Product factors was superior to that exhibited by the Knowledge and Involvement factor. 

The Knowledge and Involvement factor exhibited a slightly lower level of discriminant 

validity, and this discriminant validity was not improved when item twelve was removed 

from the analysis. 

The analysis of discriminant validity based on the confirmatory factor analysis 

model showed an extremely high level of discriminant validity for all three factors of the 

UIS instrument. Every x2 statistic change had a p-value which exceeded .001, indicative 

of strong discriminant validity between these three factors. 

W-BIS Users' Assessment of Quality 

The fifth research question for this study addressed how users of Web-Based 

Intranet Systems assess the quality of these systems. This question (defined on page 67) 

was: 
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5. Did W-BIS users identify similar factors for quality assessment 
as users of other information technology systems? 

The data analysis to investigate this question has already been reported on, in the analysis 

of the ServQual / ServPerf instrument and the UIS instrument. Therefore, the answer to 

this question refers back to these sections where appropriate, rather than repeating the 

data analysis reports here. 

ServQual / ServPerf Factors Identified 

The use of the ServQual / ServPerf instrument for the assessment of information 

systems quality is, at best, a debatable practice. Van Dyke and Popelka (1993) identified 

that the ServQual instrument defines a uni-dimensional model when utilized in an 

information systems environment. Kettinger and Lee (1995) found limited support for 

the use of this instrument, and eliminated at least one item from each of the factors in 

their analysis. Pitt, Watson and Kavan (1995) used the ServQual instrument in the 

assessment of information systems quality for three different organizations and found 

support for its usage mixed. Their study identified three different factor loading patterns 

at the three organizations, and none of the three patterns were clearly related to 

hypothesized factor structure. Van Dyke, Prybutok, and Kappelman (1997) 

recommended that practitioners should exercise caution in the interpretation of ServQual 

scores, based on their failure to identify a clear four-factor model in the ServQual 

instrument. 

This study found support for Van Dyke and Popelka's (1993) contention that 

ServQual may represent a uni-dimensional model, based on the values for variance 
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extraction, reliability, and goodness of fit indices. This study also identified factor 

loading problems for the ServQual instrument. Pitt, Watson and Kavan (1995, Table 5, 

p. 181) identified a factor loading pattern for an Information Services business which was 

nearly identical to the factor loading pattern in this study for the ServQual items. In Pitt, 

Watson, and Kavan's Table 5, the ServQual gap scores for this study's items one through 

six all clearly loaded together, item seven had significant factor loading scores for two 

factors, and all of the remaining items loaded on the second factor with the exception of 

one item contained in the empathy factor. A comparison of this result to the factor 

loading scores for the ServQual Gap Scores contained in Table 100 (page 325) showed 

that the only difference was which specific item of the five empathy items failed to load 

on the empathy factor. 

Based on these results, the answer to research question five was that this study 

identified a factor loading structure which was consistent with previous uses of the 

ServQual instrument in information systems research. The mixed results identified in this 

study show that the ServQual instrument is poorly suited for use as an information 

systems quality assessment tool, and its application to information systems assessment in 

general is a poorly supported premise. 

User Information Satisfaction Factors Identified 

The results of the UIS instrument's analysis found strong support for the 

hypothesized three factor model, especially after modifying the instrument slightly to 

eliminate item twelve. This elimination of item twelve was consistent with the results of 
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Kettinger and Lee (1995), a study in which items twelve and two (the processing of 

change requests) were both dropped from the UIS instrument in the initial analysis. 

Kettinger and Lee interpreted this result based on their sample population (student users 

of computing resources) and determined that dropping these items was an appropriate 

decision. 

Since this study employed a population of business professionals for the data 

analysis, Kettinger and Lee's interpretation of a student population was not applicable. 

However, the fact that the W-BIS systems were both relatively young systems at the 

organizations in question (both had been developed within the previous 30 months) may 

help to explain why time to develop was not a factor in this study. Additional support for 

the removal of item twelve was seen in Mahmood and Becker's (1985-86) identification 

of time to develop as a separate factor in their analysis of the UIS instrument. 

Summary for Factor Identification 

The ServQual / ServPerf instrument has been the basis of considerable debate, 

both within the Information Systems research community and in the marketing literature 

where it was originally defined. This debate was not definitively ended with the results 

of this study. The confused factor loading structures identified in a number of the 

previous attempts to use ServQual / ServPerf as the basis of an information systems 

assessment was present in this project as well. 

The UIS instrument has a much longer history of use in information systems 

assessment, and is generally well-accepted in this body of research. This study found that 
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there was strong support for the existence of a three-factor user information satisfaction 

model, and that the item-to-factor relationships for the modified instrument exhibited a 

clear and consistent pattern which was consistent with previous research utilizing this 

instrument. 

How W-BIS Systems Contribute to the Organization 

The fourth goal defined for this research study (page 4) was to identify specific 

factors related to how W-BIS contribute to the organization. The research questions 

which address this goal were questions six and seven. 

6. Was there a relationship between an individual's assessment of ease of 
use and usefulness of an W-BIS and their assessment of the system's 
overall quality? 

7. Did users of an W-BIS find the systems to be useful in completing 
their job-related tasks? 

Measurements for W-BIS Contributions 

Question six relies on the Ease of Use and Usefulness scales, which were defined 

in Chapter 2 (see pages 16 and 22 respectively). The individual items which made up 

these scales were contained in Section G (Ease of Use / Usefulness) of the survey used in 

this study. Since the intent of question five was to analyze the impact of ease of use and 

usefulness on the user's assessment of W-BIS quality, and not the validation of the Ease 

of Use / Usefulness instruments, this section does not include an extensive analysis of the 

Ease of Use / Usefulness instruments. However, a few key statistics are reported, in order 

to verify that the Ease of Use / Usefulness instruments are appropriate measures for this 

assessment. 
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Similarly, the overall quality assessment items utilized in this study were 

previously defined in Chapter 4 (see pages 75 and 81). However, the validity of these 

four quality assessment items has not been directly assessed and reported. Therefore, the 

analysis of the four overall quality assessment items is included in the following section. 

Assessment of Ease of Use and Usefulness Measurement 

Table 50 includes the results of an exploratory factor analysis of the ten items 

which make up the Ease of Use and Usefulness scales. As shown in this table, the factors 

extracted in this analysis match perfectly to the hypothesized two factors - usefulness, 

which contained six items and ease of use, which contained four items. This result was 

identical to originally hypothesized structure for these scales (Davis 1989). There was 

only one item which generated a significant factor loading score (greater than .50) on 

both extracted factors - ease of use's item number one (easy to accomplish tasks). 

However the factor loading score for this item was .516 for the inappropriate usefulness 

factor, and .669 for the correct ease of use factor. 

Cronbach's alpha values were calculated for these two extracted factors, with a 

value of .963 for the usefulness scale and .886 for the ease of use scale. These results 

support the use of the ease of use and usefulness scales as reliable assessment 

instruments. In addition, an analysis of the intra-factor versus inter-factor loading scores 

was completed, and there were no instances of inconsistent correlations included in the 

data. An inconsistent correlation score was defined as a correlation that crosses factor 

boundaries (inter-factor) which has a larger value than the correlation score for two items 
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which are contained within the same factor (intra-factor). Based on these results, the 

ease of use and usefulness scales used in this study were accepted as valid and reliable 

instruments. 

Table 50. Ease of Use / Usefulness Scales' Factor Scores 

Item Number and Description 
Item 

Coramun-
ality 

Factor A 
(Usefulness) 

Factor B 
(Ease of 

Use) 

Eigenvalue prior to Varimax rotation 6.690 1.469 

Eigenvalue after Varimax rotation 5.124 3.035 

Percentage of Variance extracted by factor 51.24% 30.35% 

1 Accomplish Tasks Quickly .779 .846 .252 

2 
Cfl 

Easier to do job .887 .900 .276 

8 3 Useful in job performance .742 .794 .334 
<•2 A 

<D 4 
Cfl 

Increases productivity .901 .920 .233 

* 5 Enhances job effectiveness .874 .906 .233 

6 Improves job performance .886 .889 .309 

1 Easy to accomplish tasks .713 .516 .669 

<D o 
3 2 Easy to learn .834 .174 .896 

O 3 
<D 

Easy to operate skillfully .846 .176 .903 
£ w 

4 
Clear and understandable 
interactions .696 .427 .717 

Assessment of Overall Quality Measurement Items 

As defined in Chapter 4 (pages 75 and 81), four items were used in this study to 

assess the overall quality of the Web-Based Intranet Systems. Three of the items 
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included in this assessment were based on specific questions included in the survey 

distributed to the study's participants. These questions were: 

1. The overall quality of information provided by the W-BIS system which 
was measured with a seven point Likert scale anchored with poor and 
excellent at the extreme ends. (Section A, Question 1) 

2. The ease of using the W-BIS system which was measured with a seven 
point Likert scale anchored with easy and difficult at the extreme ends. 
(Section A, Question 2) 

3. In summary, how satisfied are you with the entire W-BIS system, which 
was measured with a seven point Likert scale anchored with Satisfied and 
Not Satisfied at the extremes. (Section B, Question 17) 

The fourth component of the overall quality summary was based on the individual's 

assessment of the usefulness of the W-BIS system for the nine categories of W-BIS 

applications defined in the first section of this chapter. For each of these nine categories 

the study participants were asked three questions - does their organization's W-BIS 

system support this function, do they utilize this function, and how they would assess the 

usefulness of this W-BIS element. The usefulness assessment was measured on a seven 

point Likert scale, with Nearly Useless and Extremely Useful at the two extremes. The 

fourth component of the overall quality summary was computed based on the individual's 

average response to this question. However, only those components of the W-BIS system 

that the person indicated usage of were included in this average. Therefore, one 

individual's usefulness assessment would be based on the three components they utilized, 

while another individual's could be based on their use of a entirely different set of four 

components. 
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Table 51. Quality Summary Items' Factor Analysis 

Item Number and Description 
Item 

Commun-
ality 

Factor 
Loading 
Scores 

Factor's Eigenvalue 2.560 

Factor's Percentage of Variance Extracted 63.97% 

& $ 13 § 
•""t c 

1 
i 
i Overall Quality of W-BIS 
| Information 

.665 .809 

& $ 13 § 
•""t c 

2 ! Overall Ease of Use for W-BIS .663 .814 
P 3 C 
o & 

00 
3 i Overall Satisfaction with W-BIS .775 .880 

4 1 Overall Usefulness of W-BIS 1 .467 .684 

Table 51 includes the results of an exploratory factor analysis of the four quality 

assessment items. The initial analysis of the data identified a single eigenvector with a 

eigenvalue greater than one, so a varimax rotation (as used in the previous sets of 

analysis) could not be implemented. This single factor accounted for approximately 64% 

of the total variance included in the four items, and generated significant factor loading 

scores for all four items as well. The communality values for the first three items 

exceeded the .5 minimum, while the fourth item (overall usefulness) was slightly less 

than .5, with a value of .467. This item's factor loading score was smallest of the four 

items, but did represent a significant loading score, with a value of .684, well in excess of 

the .50 standard defined for this study. The Cronbach's alpha for these four items (not 

included in the table) was .809, which exceeds the .70 standard identified by Nunnally 

(1978). 
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Figure 17 (page 222) includes the results generated with a confirmatory factor 

analysis of the overall quality assessment items. The variable names in this model are 

OallQual (item 1 in Table 51), OallEase (item 2 in Table 51), OallSat (item 3 in Table 51) 

and OallUsef (item 4 in Table 51). Consistent with the results generated with the 

exploratory factor analysis, the overall usefulness item exhibited the lowest squared 

multiple correlation score (.270) and the lowest standardized regression weight (.520) on 

the latent variable contained in this model. The squared multiple correlation value of 

.270 represented the variance extracted from this item, and was well below the standard 

of .50 identified in this study. However, the overall model exhibited excellent validity, 

with acceptable goodness of fit indices for all seven goodness of fit indices used in this 

study. Critical ratios for the items ranged from approximately six to slightly over eleven, 

all values which indicate an acceptable relationship between the individual items and the 

hypothesized latent variable. Since this figure was considerably less complex than those 

utilized in the ServQual / ServPerf analysis and the UIS analysis, the various values 

reported within this model include labels to assist in reading the model. The label "var" 

indicates that this value was a variance measurement, while the label "smc" was an 

2 

abbreviation for the squared multiple correlation (or R ) value for the item. The values 

on the paths between the latent variable overall quality and the individual variables which 

make up the Overall Quality assessment are the standardized regression weights. 
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var 1.64, 

iOve 

Chi-square = 3.545 (2 Df.) 
P (p-close) = .170 (.272) 
RMR = .038 
RMSEA = .075 
GFI = .988 
Tucker-Lewis = .980 
CFI = .993 

smc=. 72 smc=67 smc=.62 

OallUsef OallQual Oalltase 

" L 
Ceroe) 

V V 
var .86 

smc=29 

var .65 var .52 var .80 

Figure 17. Overall Quality Assessment Confirmatory Factor Analysis 

Based on the acceptable results identified with both the exploratory and 

confirmatory factor analysis of the four overall quality assessment items, the use of the 

four summary items as the measure of W-BIS system quality was an acceptable practice. 

Ease of Use in Relation to System Quality 

Figure 18 includes the results of a structural equation model analysis used to 

implement a regression analysis of the relationship of the four items (variables EofUl 

through EofU4) which comprise the ease of use scale. These items were included in a 

regression model with a summary of the overall quality measures for this study. The 

summary of the four overall quality indicators was calculated as the average of these 
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items, and was identified with the variable name SummQual in the structural equation 

model. SummQual represented the sum of the four overall quality items previously 

defined. 

EofU4 EofU3 EofU2 Eofu l 

SummQual 

var 2.59 var 3.14 

smc=.46 var.66 

Figure 18. Ease of Use's Relationship with Overall Quality 
J 

Since this was a regression-style structural equation model, the model was folly-

saturated and did not contain a sufficient number of degrees of freedom to allow for the 

calculation of most goodness of fit indices. Therefore, the assessment of overall 
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goodness of fit was not appropriate for this model. However, the relationship of the 

individual items (i.e. EofUl, EofU2, etc.) with the quality summary was assessable, 

through the analysis of the critical ratios for these items. Table 52 includes the data 

values necessary for this analysis. The critical ratio (t-score) was calculated by dividing 

the original (or non-standardized) regression weight by the standard error of this term. 

The resulting critical ratio will exceed 2.0 for items which are appropriately identified in 

the structural equation model. 

Table 52. Regression Weights and Critical Ratios 
for Ease of Use and Quality Summary 

Item Description 
Original 
Regression 
Weight 

Standard 
Error 

Critical 
Ratio 

Standardized. 
Regression 
Weight 

EofUl Easy to accomplish tasks .314 .061 5.165 .507 

EofU2 Easy to learn -.017 .068 -.254 -.029 

EofU3 Easy to operate skillfully .084 .072 1.170 .134 

EofU4 
Clear and understandable 
interactions 

.082 .067 1.217 .120 

As displayed in Table 52, only the first ease of use item - that of "Easy to 

accomplish tasks" has an acceptable critical ratio. This result was confirmed by 

attempting to run a stepwise linear regression model for these same items. The only 

variable which entered in the stepwise linear regression was EofUl, the other three 

variables failed to enter the regression process. This result indicated that while the four 
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items which make up the ease of use scale represent a valid and reliable scale as a whole, 

only one of the items contained in the scale ("Easy to accomplish tasks") was related to 

the individual's assessment of the overall quality of the Web-Based Intranet System. 

Usefulness in Relation to System Quality 

Figure 19 includes the analysis of a structural equation model used to implement a 

regression analysis of the relationship of the six items (variables Useful 1 through 

Useful6) which comprise the usefulness scale with a summary of the overall quality 

measures for this study. The summary of the overall quality indicators was identified 

with the variable name SummQual, which represented the average value for the four 

overall quality items previously defined. 

Table 53 includes the data values calculated with this structural equation model 

which are utilized for conducting the critical ratio analysis for Figure 19's regression 

model. Based on the data contained in Table 53, only the first usefulness item - that of 

"Accomplish tasks quickly" has an acceptable critical ratio. This result was confirmed by 

attempting a stepwise linear regression model for these same items. The only variable 

which entered in the stepwise linear regression was Useful 1, the other five variables 

failed to enter the regression process. This result indicated that while the six items which 

make up the ease of use scale represent a valid and reliable scale as a whole, only one of 

the individual items contained in the scale ("Accomplish tasks quickly") was related to 

the individual's assessment of the overall quality of the Web-Based Intranet System. 
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r 

var 2.82 

A 

.31 
var 3.35 

.68 
.21 

var 2.70 .82 .85 

.18 .75 

var 3.01 .80 .87 ersq 

var .88 
.86 .76 -.27 

var 3.07 .78 •911 

.88 .05 

var 2.82 

.07 

SummQual 

Useful2 

Useful 1 

UsefuM 

Useful3 

Useful5 

Useful6 

Figure 19. Relationship of Usefulness with Overall Quality 
J 

W-BIS Effectiveness in Supporting Job Tasks 

The analysis of the Web-Based Intranet Systems' effectiveness in supporting 

specific job tasks was assessed with two sets of analysis. The first analysis was based 

the results of the analysis of the Ease of Use and Usefulness scales. For both scales a 

on 
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single item was identified as related to the summary of the overall quality items. These 

two items were Ease of Use item one - Easy to accomplish tasks, and Usefulness item one 

- Accomplish tasks quickly. Therefore, these two items were combined with the item 

originally intended to assess the task-applicability of the W-BIS system. This was item 

three from Section A on the survey, which asked individuals to assess "The applicability / 

functionality of WBIS.XYZ.COM to your job's daily responsibilities" on a scale from 

irrelevant to essential. 

Table 53. Regression Weights and Critical Ratios 
for Usefulness and Quality Summary 

Item Description 
Original 
Regression 
Weight 

Standard 
Error 

Critical 
Ratio 

Standardized 
Regression 
Weight 

Useful 1 
Accomplish Tasks 
Quickly 

.183 .083 2.210 .305 

Useful2 Easier to do job .143 .132 1.081 .214 

Useful3 
Useful in job 
performance 

.113 .089 1.266 .179 

Useful4 Increases productivity -.167 .135 -1.243 -.267 

Useful5 
Enhances job 
effectiveness 

.034 .132 .257 .052 

Useful6 
Improves job 
performance .043 .117 .366 .066 

Since the two items which generated critical ratios over 2.0 from the ease of use 

and usefulness scales were both related to the ability to fulfill job tasks or responsibilities, 
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a regression-style structural equation model was developed to assess the relationship of 

these two items along with the individual's assessment of the W-BIS's applicability to 

their job's tasks. Figure 20 and Table 54 include the results of this regression analysis. 

The information included in the table indicates that the ease of use task item "easy to 

accomplish what I want to do" had a critical ratio greater than 2.0, with a value of 7.447. 

The analysis of this regression model indicated that the ability to accomplish a task with 

the W-BIS system was more directly related to the user's assessment of the system's 

quality than either the applicability of the system to their job tasks or the speed with 

which those tasks can be completed. 

Table 54. Regression Weights and Critical Ratios 
for Task-Specific Items and Quality Summary 

Variable 
Name 

Description 
Original 
Regression 
Weight 

Standard 
Error 

Critical 
Ratio 

Standardized 
Regression 
Weight 

EofUl Easy to accomplish tasks .385 .052 7.447 .622 

Useful 1 
Accomplish tasks 
quickly 

-.010 .054 -.191 -.017 

Prsapplc 
Applicability / 
functionality of system to 
daily job responsibilities 

.119 .050 2.391 .169 

Summary for How W-BIS Systems Contribute to the Organization 

The analysis contained in the preceding section addressed two of the research 

questions contained in this study. Specifically, these questions were: 
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cov .81, corr .29 

cov 2.13, corr .66 cov 1.31, corr, 

EofUl Useful 1 

mean 3.14, var 4. 

-.02 

prsapplc 

mean 3.35, var 4 . 3 y m e a n 2.42, var 4.2 

.17 

SummQual 

mean .65, var 0 int 2.77, smc .46 

Figure 20. Job-Task Items' Relationship to Overall Quality 

6. Was there a relationship between an individual's assessment of ease of 
use and usefulness of an W-BIS and their assessment of the system's 
overall quality? 

7. Did users of an W-BIS find the systems to be useful in completing 
their job-related tasks? 

This section included a brief analysis of the validity of the ease of use, usefulness, and 

overall quality assessment scales prior to actually addressing the analysis required to 

answer these three questions. 

When analyzed with exploratory factor analysis both the ease of use and 

usefulness instruments generated a properly structured factor loading pattern, with 
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acceptable levels of variance extraction and reliability. Therefore, the analysis of the ease 

of use and usefulness scales found that these scales represent valid and reliable measures, 

and that the inclusion of these two scales was an acceptable assessment for these 

constructs. 

The overall quality assessment items contained in this study were subjected to 

both exploratory and confirmatory factor analysis, as well as the assessment of reliability 

based on the Cronbach's alpha for these four items. The exploratory factor analysis 

identified a properly structured factor loading pattern and acceptable variance extraction, 

and the confirmatory factor analysis model exhibited exemplary goodness of fit measures, 

with acceptable goodness of fit results measures for all seven indices included in this 

study. Based on these results, the overall quality assessment items were accepted as an 

appropriate assessment of the W-BIS systems' overall quality level. 

The assessment of the Ease of Use and Usefulness scales in relationship to the 

summary of the overall quality assessment items showed a remarkably similar pattern. In 

both cases only one item for the scale generated an acceptable critical ratio. Furthermore, 

both of these items were related to the performance of job tasks, with the wording of the 

ease of use item being "I find it easy to use WBIS.XYZ.COM to accomplish what I want to 

do", while the usefulness item was worded "Using WBIS.XYZ.COM in my job enables me 

to accomplish tasks more quickly". 

The usefulness of a W-BIS system in relationship to the individual's ability to 

complete their job-related tasks gave mixed results. Two of the three items included in 
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this assessment showed a direct, positive relationship to the assessment of the quality of 

the system. However, the squared multiple correlation value for the summary item was 

only .461, which was less than the .50 standard used to identify a well-fitted assessment. 

This indicated that the task-related elements assessed in this study are relatively minor 

predictors for the user's assessment of system quality. This was confirmed by the values 

for the standardized regression weights, which were -.02, .17, and .62 for the usefulness 

item (enabling quick completion of tasks) personal assessment of applicability, and easy 

to use items respectively. 

How Individual Factors Effect Individual's Assessment of W-BIS Systems 

The fifth, and final goal for this research study was to investigate the relationship 

of various individual attributes in relation to the individual's assessment of the quality of 

the W-BIS system. This goal was supported by research question eight through eleven, 

defined on page 67, and repeated here: 

8. Was there a relationship between an individual's computer playfulness 
score and their assessment of the system's overall quality? 

9. Did personal factors such as the user's gender and age impact the user's 
assessment of quality for the W-BIS system? 

10. Was there a relationship between how an individual utilizes an W-BIS and 
their assessment of the system's quality? 

11. Did an employee's manager's commitment to the utilization of a W-BIS 
system effect the user's assessment of the systems quality? 

These questions are addressed in sequential order in this section. The computer 

playfulness scores were assessed with Webster and Martocchio's Computer Playfulness 
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instrument (1992). This instrument was assessed with the same techniques used for the 

ease of use and usefulness instruments in the previous section. This assessment included 

an exploratory factor analysis and the assessment of reliability for the playfulness 

instrument. 

The personal demographic factors of age and gender were assessed with the use of 

a Oneway Analysis of Variance (ANOVA) of the User Information Satisfaction (UIS) 

scores, the ServQual / ServPerf scores, and the overall quality assessment items included 

in this study. The relationship of the individual's utilization of the W-BIS system and 

their assessment of quality was conducted based on the nine W-BIS application 

categories previously defined in this study (page 115). The impact of the manager's 

commitment to the use of the W-BIS system was assessed on the basis of the two 

subordinate-reported managerial commitment items which were included in the survey 

instrument (Section A, questions four and five). 

Assessment of Computer Playfulness Scores 

Table 55 includes the results of an exploratory factor analysis of the seven items 

which make up the Computer Playfulness scale. As shown in this table, the initial 

exploratory factor analysis identified a single eigenvector with an eigenvalue greater than 

1, indicating that these seven items did represent a single factor. This result was 

consistent with the original development of this instrument (Webster and Martocchio 

1992). The factor loading scores for the items included in this scale all significantly 

exceeded the minimum value of .50 used to identify a significant factor loading. 
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However, for two of the items (item 1 - spontaneous and item 5 - playful) did have 

communality scores which were less than the .50 standard. The percentage of variance 

extracted for the entire factor exceeded the 50% standard, with a value of 62.51%. Based 

on the results detailed in Table 55, and the analysis of the Cronbach's alpha reliability 

values, the seven item Playfulness scale was accepted for use in this study. 

Table 55. Computer Playfulness Scales' Factor Analysis 

Item Number and Description 
Item 

Communality 

Playfulness 
Factor Loading 

Scores 

Eigenvalue for the factor 4.376 

Percentage of Variance extracted by factor 62.512% 

1 j Spontaneous .498 .706 

2 | Imaginative .751 .867 

3 i Flexible .514 .717 

4 j Creative .762 .873 

5 i Playful .459 .677 

6 | Original .700 .837 
I 

7 ! Inventive 
1 

.692 .832 

The Cronbach's alpha for the seven playfulness items was calculated, and 

significantly exceeded the .70 standard, with a value of .89. This indicated an acceptable 

level of reliability for the seven item Playfulness scale. This analysis also indicated that 

the elimination of any of the seven items would have resulted in a slightly lower 

reliability value. Therefore all seven items were maintained in this instrument. 
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The relationship of the Computer Playfulness score with the overall quality 

assessment items is reported in Table 56. This table contains the results from completing 

a regression-style structural equation model of the relationship of the seven playfulness 

items with the overall quality assessment summary, similar to what was done with the 

ease of use and usefulness scales in the preceding sections (see pages 222 and 225). 

Table 56. Regression Weights and Critical Ratios for 
Computer Playfulness Scale and Overall Quality 

Variable 
Name 

Description 
Original 
Regression 
Weight 

Standard 
Error 

Critical 
Ratio 

Standardized 
Regression 
Weight 

Playl Spontaneous -.031 .087 -.352 -.040 

Play2 Imaginative .067 .116 .576 .085 

Play3 Flexible .154 .086 1.790 .205 

Play4 Creative -.031 .132 -.232 -.038 

Play5 Playful -.037 .076 -.489 -.054 

Play6 Original -.086 .109 -.785 -.110 

Play7 Inventive .032 .118 .274 .040 

The result of this analysis showed that all seven of the computer playfulness scale 

items failed to generate an acceptable critical ratio value, with values ranging (in absolute 

value terms) between .232 and 1.790. All of these values are less than the 2.0 (absolute 

value) standard required for this statistic, indicating a lack of relationship between 

computer playfulness and quality assessment for the W-BIS system. Since the results of 
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this analysis were so uniformly negative (in terms of a significant relationship between 

the playfulness items and the summary of the overall quality assessment items) the 

graphical display of this structural equation model's goodness of fit measures was not 

included in this report. 

Assessment of Personal Factors 

The overall issue addressed in this study focused on how user's evaluate the 

overall quality of the Web-Based Intranet System. The ServQual / ServPerf instrument 

and the UIS instrument, as previously defined and analyzed, were identified as surrogates 

for overall system quality in this study. In addition to these instruments, the four overall 

quality assessment items were also included in this analysis. The analysis detailed in this 

section addressed two specific individual characteristics; the relationship (if any) between 

age and gender and the user's assessment of system quality. 

For each of these characteristics (age and gender), a total of four sets of analysis 

are reported. These four results are based on oneway analysis of variance (ANOVA) for 

differences on the UIS instrument, the ServQual gap scores, the ServPerf performance 

scores, and the Overall quality assessment items. These four sets of results include a total 

of sixteen different quality assessment items and factors. These sixteen items are 

composed of the four factor averages (Knowledge and Involvement, Information Product, 

and both the original and modified Information Systems Personnel factors) and three 

individual summary items from the UIS instrument, four factor averages for the ServQual 

instrument (Reliability, Assurance, Responsiveness, and Empathy), four factor averages 
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Table 57. Gender-Based Differences for Assessment of Quality 

Item of Analysis N F Statistic Significance 

User Information Satisfaction Instrument 

Summary statement for Knowledge and 
Involvement 

120 .032 .859 

Average of 3 items for Knowledge and 
Involvement factor 

120 .789 .376 

Summary statement for Information Services 
Personnel factor 

120 1.363 .245 

Average of 5 items for Information Services 
Personnel factor 

120 4.756 .031 

Average of 4 items for the modified 
Information Services Personnel factor 

120 7.460 .007 

Summary statement for Information Product 
Quality factor 

120 .845 .360 

Average of 5 items for Information Product 
Quality factor 

120 .135 .712 

ServQual (gap scores) Instrument 

Average of 5 items for Reliability factor 124 .028 .867 

Average of 4 items for Responsiveness factor 124 .002 .967 

Average of 4 items for Assurance factor 124 .439 .509 

Average of 5 items for Empathy factor 124 .007 .934 

ServPerf (ServQual's Performance items) Instrument 

Average of 5 items for Reliability factor 124 2.826 .095 

Average of 4 items for Responsiveness factor 124 1.270 .262 

Average of 4 items for Assurance factor 124 1.065 .304 

Average of 5 items for Empathy factor 124 1.707 .194 

Overall Quality Assessment Items 

Average of 4 overall quality assessment items 140 .000 .991 
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for the ServPerf instrument (Reliability, Assurance, Responsiveness, and Empathy), and 

the factor average based on the four overall quality assessment items. 

Gender-based Differences in Quality Assessment 

Table 57 includes the results for the gender-based analysis of variance tests. For 

the ServQual gap scores, the ServPerf scores, and the Overall Quality assessment items, 

the average scored for each of the factors is reported in this table. For the UIS 

instrument, Table 57 includes the average score for the items included in each factor, as 

well as the results on the UIS instrument's overall quality assessment items. The UIS 

instrument results also include the results for both the original Information Systems 

Personnel factor, and the modified factor, which dropped item twelve from the analysis. 

Since the F-statistic is sensitive to the number of degrees of freedom, and the degrees of 

freedom is determined by the number of groups (groups minus one) and the number of 

subjects (subjects minus number of groups minus one), the actual number of subjects (N) 

for each analysis is reported. For comparisons between two groups and approximately 

125 respondents, an F-statistic value greater than 3.91 represented a .05 p-value, and an 

F-statistic of approximately 6.84 or larger indicates a p-value of .01. Table 57 includes 

the F-statistic and the exact p-value which resulted from each test. 

The results included in Table 57 contain a clear and consistent set of results. Of 

the sixteen sets of comparisons between male and female respondents, only two items 

identified significant differences. These items were the average for the original, five item 

Information Systems Personnel factor for the UIS instrument, and the average for the 



238 

modified four item Information Systems Personnel factor. Since these two items are, in 

essence, the same item, this result showed that of the fifteen different factors and items 

analyzed, only the average for the Information Systems Personnel identified a significant 

gender-based difference. 

Analysis of the five items contained in the original Information Systems 

Personnel factor indicated that only item twelve (which was eliminated in the modified 

factor's analysis) had a F-statistic value less than 2.75, which corresponded to a p-value of 

.10. The other four items all identified gender-based differences which were significant 

at a minimum of a . 10 level, and two of the items' differences were significant with a p-

value which exceeded the .01 level. The analysis of the four items contained in the 

modified Information Systems Personnel factor resulted in the largest F-statistic scores 

for any of the twelve individual items contained in the modified UIS instrument. Table 58 

contains the complete results for the analysis of gender-based differences in all five of the 

original Information Systems Personnel factors. The averages show that the female 

respondents were consistently more satisfied with their interactions with W-BIS support 

staff. 

The consistent pattern of females having larger (and therefore better) satisfaction 

scores for their interactions with W-BIS support staff did not carry-over into the other 

items contained on the UIS instrument, or the other quality assessment instruments. For 

the fourteen remaining items included in Table 57 (none of which identified statistically 

significant differences), six of the items mean scores indicated males were more satisfied 
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or identified higher levels of quality, while seven were judged higher by females. One 

item (the average of the four overall quality assessment items, with a mean score of 

4.8466 for males and 4.8493 for females) was virtually identical. 

Table 58. Gender-Based Differences for Information Systems Personnel Items 

Actual Survey Items for Information 
Systems Personnel Items 

Gender Average 
p-value 

Actual Survey Items for Information 
Systems Personnel Items Male Female 

p-value 

1. Your relationship with WBIS.XYZ.COM support 
staff 

4.26 4.69 .085 

2. The processing of user requests for changes to 
existing WBIS.XYZ.COM elements 

3.94 4.38 .089 

6. The attitude of WBIS.XYZ.COM support staff 4.39 5.02 .003 

11. Communication with WBIS.XYZ.COM support 
staff 

3.98 4.69 .007 

12. Time required for new systems development or 
implementation within WBIS.XYZ.COM 

3.94 3.86 .813 

Age-Based Differences in Assessment of Quality 

Table 59 (page 240) includes the results of the ANOVA testing for age-based 

differences in the sixteen quality and satisfaction assessment items, while Table 60 (page 

241) includes the actual mean values for each age group. Since there were three groups 

included in this analysis, the F-statistic results which identify significant differences are 

considerably smaller than the comparable statistic for the gender-based analysis. With 

the sample sizes included in this table, an F-statistic of approximately 2.35 was required 

for a p-value of .10, while a statistic of about 3.07 indicates a p-value of .05. Table 60 
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Table 59. Age-Based Differences for Assessment of Quality 

Item of Analysis N F Statistic p-value 

User Information Satisfaction Instrument 

Summary statement for Knowledge and 
Involvement 

120 .276 .759 

Average of 3 items for Knowledge and 
Involvement factor 

120 3.323 .039 

Summary statement for Information Services 
Personnel factor 

120 .921 .401 

Average of 5 items for Information Services 
Personnel factor 

120 1.811 .168 

Average of 4 items for the modified 
Information Services Personnel factor 

120 1.543 .218 

Summary statement for Information Product 
factor 

120 7.716 .001 

Average of 5 items for Information Product 
factor 

120 4.427 .014 

ServQual (gap scores) Instrument 

Average of 5 items for Reliability factor 124 .369 .692 

Average of 4 items for Responsiveness factor 124 .504 .606 

Average of 4 items for Assurance factor 124 .339 .713 

Average of 5 items for Empathy factor 124 .806 .413 

ServPerf (ServQual's Performance items) Instrument 

Average of 5 items for Reliability factor 124 .733 .482 

Average of 4 items for Responsiveness factor 124 1.224 .298 

Average of 4 items for Assurance factor 124 1.133 .325 

Average of 5 items for Empathy factor 124 2.268 .108 

Overall Quality Assessment Items 

Average of 4 overall quality assessment items 140 .773 .464 
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Table 60. Mean Scores for Quality Assessment By Age Group 

Age Group 
Sig. Item of Analysis 30 and 

Under 
31 to 
40 

41 and 
over 

Sig. 

User Information Satisfaction Instrument 

Summary statement for Knowledge and 
Involvement 

3.80 3.54 3.59 .759 

Average of 3 items for Knowledge and Involvement 
factor 

4.23 3.77 3.54 .039 

Summary statement for Information Services 
Personnel factor 

4.47 4.24 4.06 .401 

Average of 5 items for Information Services 
Personnel factor 

4.26 4.32 4.00 .168 

Average of 4 items for the modified Information 
Services Personnel factor 

4.35 4.35 4.07 .218 

Summary statement for Information Product factor 4.47 4.40 3.32 .001 

Average of 5 items for Information Product factor 4.84 4.68 4.10 .014 

ServQual (gap scores) Instrument 

Average of 5 items for Reliability factor -1.24 -1.62 -1.55 .692 

Average of 4 items for Responsiveness factor -1.23 -1.56 -1.60 .606 

Average of 4 items for Assurance factor -1.26 -1.31 -1.49 .713 

Average of 5 items for Empathy factor -1.10 -1.29 -1.50 .413 

ServPerf (ServQual's Performance items) Instrument 

Average of 5 items for Reliability factor 4.61 4.36 4.34 .482 

Average of 4 items for Responsiveness factor 4.51 4.17 4.13 .298 

Average of 4 items for Assurance factor 4.90 4.58 4.60 .325 

Average of 5 items for Empathy factor 4.73 4.23 4.36 .108 

Overall Quality Assessment Items 

Average of 4 overall quality assessment items 5.03 4.87 4.73 .464 
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(page 241) includes the actual mean scores calculated for all sixteen of these items. 

These values are summarized in Table 61. 

Table 61. Patterns for Age-Based Differences in Quality Assessments 

Results for the Sixteen Sets of Inter-Age Group Comparison 
Number of 

Occurrences 

[30 and under] mean scores greater than [31 to 40] mean score 14 

[30 and under] mean score greater than [41 and over] mean score 16 

[31 to 40] mean score greater than [41 and over] mean score 12 

[30 and under] mean score greater than [31 to 40] mean score which 
was greater than [41 and over] mean score 

10 

While analysis of gender-based differences failed to identify a clear pattern of 

differences between the two groups, a clear pattern did emerge in the age-based analysis. 

While only three of the sixteen comparisons identified significant differences between the 

three age groups (30 and under, 31 to 40, and 41 and over), in all sixteen comparisons the 

youngest age group indicated higher levels of quality than the oldest age group. Table 61 

includes a summary of the results for all 16 items. While the differences were not always 

statistically significant, a very clear pattern of the youngest age group indicating the 

highest level of quality was clearly identifiable. For all sixteen items analyzed, the 30 

and under age group had a larger mean score than the 41 and over age group, and in 

fourteen of the items the 30 and under age group had larger mean scores than the 31 to 40 

age group. For ten of the sixteen items there was a direct progression of 30 and under's 
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mean score being greater than the 31 to 40 mean score, which in turn was greater than 41 

and over mean score. This pattern indicated that younger employees were more satisfied 

or identified higher levels of quality for the W-BIS systems than older employees. 

Summary for Personal Factors' Assessment 

The assessment of personal factor related to individuals' assessment of quality for 

the W-BIS systems focused on two characteristics - gender and age. The results of the 

gender-based analysis showed little support for systematic gender-based differences in 

the assessment of satisfaction and quality for the W-BIS systems. However, this result 

was tempered slightly by the identification of significant differences for one specific 

factor, that of Information Systems Personnel. These results indicated that females were 

significantly more satisfied with their interactions with W-BIS support staff than males. 

However, based on the data collected, it was impossible to clearly identify reasons for 

this difference. 

Analysis of age-based differences did identify considerable support for the 

existence of an age-related component in the results of this study. While only three of the 

sixteen items analyzed identified significant differences, all sixteen items showed mean 

scores which were larger for the youngest age group analyzed. Fourteen of the sixteen 

comparisons between the 30 and under group and the 31 to 40 group had this same result, 

while twelve of the comparisons between 31 to 40 and the 40 and over age groups 

showed the younger group having larger mean scores. In total, this indicated that in 

forty-two of the forty-eight pair-wise comparisons between age groups, the younger 
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group responded more favorably to the W-BIS system than the older group. All three of 

the statistically significant differences were based on items or factors included in UIS 

instrument. 

Quality Assessment Based On Task Utilization 

The penultimate research question for this study focused on the relationship (if 

any) between the task for which the W-BIS system was utilized and the employee's 

assessment of the system's quality. Since users were requested to identify every W-BIS 

application category that they individually used, the analysis of this issue was somewhat 

problematic from the viewpoint of data interpretation. Therefore, two sets of data 

analysis were used to evaluate the relationship between W-BIS task applications and the 

assessment of quality for the W-BIS system. 

Linking Task Utilization to Quality Assessment 

The first analysis is reported in Table 62. This analysis identified each of the nine 

W-BIS applications defined in this study, and the average response (mean) for the 

question worded "How would you assess the usefulness of this element of 

WBIS.XYZ.COM?" This item was a seven point Likert item, anchored by Nearly Useless 

and Extremely Useful on the two ends. Therefore, these results should clearly identify 

the evaluation of usefulness for the specific task or application. 

The second analysis is reported in Table 63 (page 248). The results of Table 63 

are based on a two-step analysis. First, for each of the nine W-BIS application categories 

(defined on pages 113 and 115), the mean score on all sixteen of the quality items and 
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factors included in this study was calculated. This mean score was based on only those 

individuals who indicated they utilized the W-BIS system for the specific task in 

question. The sixteen quality items and factors included in this analysis are listed in 

Tables 57 and 59 (pages 236 and 240). These sixteen items are composed of three factor 

averages and four individual summary items from the UIS instrument, four factor 

averages for the ServQual instrument (the gap scores), four factor averages for the 

ServPerf instrument, and the factor average based on the for the four overall quality 

assessment items. Once the mean scores for the sixteen quality assessment items were 

calculated, these mean scores were then converted into a ranking (1 through 9, with 1 

indicating better performance and 9 indicating worse performance) for each of the sixteen 

quality items. Table 63 lists the average ranking across all sixteen of these categories for 

individuals who utilize each the W-BIS system for each of task application categories. 

This table also lists the minimum rank (across the sixteen items and factors) and the 

maximum rank for each of the nine categories. 

Both of these assessment processes allowed an individual's responses to be 

included in the ranking of more than one category. In the case of Table 62, an 

individual's assessment of the usefulness of every application category for which they 

indicated usage was included in the overall rankings. This means that an individual could 

evaluate anywhere from one single category, to all nine of the W-BIS application 

categories, depending on their reported utilization pattern. The usefulness assessment 

reported for each category was based entirely on the individual's assessment of each 
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specific category, and not the summarization of these ratings which was used in the 

overall quality assessment. 

For Table 63, since the sixteen quality assessment items and factors are answered 

irrespective of a focus on any single application, the utility of these rankings was limited. 

As more individuals indicate that they utilize this function, the amount of variance from 

the overall mean was restricted, since nearly everyone who was included in the item's 

overall mean was also included in average for the function. Additionally, since 

individuals were allowed to identify as many categories of usage as were appropriate to 

their utilization pattern, most individual's responses for the sixteen quality assessment 

items and factors are included in more than one application category's mean scores. 

Results for Assessment of Quality Based on W-BIS Applications 

Table 62 was sorted to more easily identify the order in which the nine categories 

were ranked according their specific usefulness results. The right-most column in this 

table includes the category's average ranking across the sixteen quality assessment items 

and factors which are included in Table 63. This column includes both the average rank 

across all sixteen categories, and the rank-order for this average in parenthesis. This 

rank-order represented an ordinal scale for the nine categories, and was comparable to the 

ranking of the category's average usefulness. 

A comparison of the results for the two sets of ordinal rankings showed that the 

top two categories were identical in both sets of rankings, and that five of the remaining 

seven categories were ranked within one or two positions of being identical across the 



two sets of rankings. Only category five (group connectivity) and category nine 

(employee benefits) had ranking results that were different by three or more places. 

These results indicated that these ranking results are comparable with each other. 
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Table 62. Quality Items Average Rankings by Users 

Task Category For W-BIS 
Application 

N 
Category's 
Average 

Usefulness 

Ranking of 
Category's 
Average 

Usefulness 

Average Rank 
for all 16 

Quality Items 

3. Information Access and 
Dissemination 

68 5.735 1 1.789 (1) 

2. Document Distribution 63 5.571 2 2.684 (2) 

7. Competitive Intelligence 108 5.546 3 5.474 (5) 

9. Employee Benefits 90 5.467 4 6.842 (8) 

4. Individual Connectivity 90 5.300 5 4.474 (4) 

5. Group Connectivity 40 5.125 6 3.684 (3) 

8. HR Mgmt Systems 64 4.906 7 8.421 (9) 

6. Employee Training 63 4.905 8 5.579 (6) 

1. Office Administration 15 4.400 9 6.053 (7) 

Table 63 includes the results of ranking the sixteen quality items for each of the 

nine W-BIS application categories. The results included in this table were sorted from 

best average ranking to worst average ranking for the nine categories. It also includes a 

summary of the extremum ranking values for each of the nine categories, listing the best 

and poorest ranking on the sixteen elements included in the overall average. These 
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Table 63. Quality Items Average Rankings by Users 

Category 
Number 

Category 
Description 

Nbr 
of 

Users 

Average 
Quality 
Rank 

Best Single 
Item Quality 

Ranking 

Poorest Single 
Item Quality 

Ranking 

3 
Information Access 
and Dissemination 

75 1.789 1 5 

2 
Document 
Reduction / 
Document Sharing 

66 2.684 1 5 

5 Group Connectivity 46 3.684 1 8 

4 Individual 
connectivity 93 4.474 3 7 

7 
Competitive 
Intelligence 

110 5.474 3 9 

6 Employee Training 72 5.579 3 8 

1 Office 
Administration 

18 6.053 1 9 

9 Employee Benefits 92 6.842 4 9 

8 
Human Resource 
Management 

67 8.421 7 9 

results indicate that the average rankings are consistent with the individual item results, 

especially for the application categories ranked at the top and bottom of the listing. The 

top two categories (Information Access and Dissemination and Document Reduction / 

Document Sharing) both had best results of a number one ranking, and neither were ever 

ranked below five on any of the sixteen items. Similarly, the bottom two categories 

(Employee Benefits and Human Resource Management) had poorest rankings of nine, 

and neither were ever ranked above fourth in the ranking of the nine categories. 
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Table 64. Pair-wise T-tests for Differences in Category Usefulness 

Category Number and Description 

P-value Cut-offs and Directional 
Differences for Application 

Usefulness Category Number and Description 

.05 Differences .10 Differences 

1 Office Administration (<#7) (<#9) 

2 Document Reduction / Document 
Sharing 

(>#5, >#6, >#8) 

^ Information Access and 
Dissemination 

(>#6) 

4 Individual connectivity (>#5, >#6, <#7) 

5 Group Connectivity (<#2) (<#4) 

6 Employee Training (<#2, <#7, <#9) (<#4, <#3) 

7 Competitive Intelligence (>#1, >#6, >#8) (>#4) 

8 Human Resource Management (<#2, <#7, <#9) 

9 Employee Benefits (>#6, >#8) (>#1) 

Table 64 includes a summary for a total of 36 sets of pair-wise t-test comparisons 

between the means for each pair-wise comparison of the categories' usefulness question. 

Only those individuals who indicated that they used the W-BIS system for both 

application categories were included in this analysis. The table includes only those 

differences which were statistically significant at the .10 level or greater. However, 

reading and interpreting this table was somewhat difficult. Therefore, Figure 21 (page 

250) was created to illustrate the significant differences contained in Table 64. This 

figure contains a path diagram of the significant differences (based on the paired samples 

t-tests) identified for each of the nine categories. The smaller mean scores, which 
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indicate a lower assessment of usefulness, are placed on the left side in this drawing, and 

only those paths which were significant at a .10 level or greater are shown. 

Since the actual value of the difference is included in Figure 21, the placement of 

the variables within the diagram is not based on a distance scale. However, the 

arrangement of the significant paths between items did suggest a pattern of differences in 

the data. Competitive intelligence activities were significantly different, and larger than, 

.10 p-value 
.05 p-value 

Distances are not to scale 

9. Employee 
Benefits 

5.467 

4. Individual 
Connectivity 

5.300 

8. HR Tasks 
4.906 

7. Competitive 
Intelligence 

5.546 1. Office 
Administration 

4.400 

5. Group 
Connectivity 

5.125 

3. Information 
Access 
5.735 

6. Employee 
Training 

4.905 

2. Document 
Sharing / 
Reduction 

5.571 

Figure 21. Path Diagram for Significant Differences in Usefulness 

five of the remaining items directly, and one of the categories indirectly (group 

connectivity, which was less than individual connectivity, which was less than 
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competitive intelligence). Three of the categories which were directly less than the 

competitive intelligence were also indirectly less through at least one other variable. 

There were four categories (employee training, human resource management tasks, office 

administration, and group connectivity) for which a total of twelve pair-wise t-tests) 

identified the category as being less useful than the paired category (i.e. employee 

training was less than information access, group connectivity was less than individual 

connectivity, etc.). 

Summary of Quality Assessment Based on W-BIS Application Categories 

The analysis of overall quality assessment and satisfaction levels based on how 

individuals utilize the W-BIS systems identified only minor differences in the quality 

assessment levels. The two categories which generated the highest levels of satisfaction 

and quality assessment levels were the same in both sets of analysis. These categories 

with Information Access and Dissemination and Document Duplication / Document 

Sharing. Both of these categories focus on using the W-BIS system to easily share data 

and information throughout the organization. 

Interestingly, the category of competitive intelligence was identified as only the 

third-most useful category based on the ranking of the category's usefulness responses, 

and was in the exact middle of the pack (ranked as fifth out of nine categories) for the 

average rank across all 16 quality items. However, based on the t-test results, and the 

path diagram created from the t-tests, it appears that this category of usage was the most 

useful category. 
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The job-task categories which had the lowest levels of satisfaction and quality 

were Human Resource Management Systems, Employee Training, and Office 

Administration. These three categories were ranked seven, eight, nine in the analysis of 

task-specific usefulness, and nine, six, and seven in the average ranking for the quality 

assessment and satisfaction items. Additionally, the t-test path diagram included group 

connectivity in this group as well. 

Managerial Commitment Level and Quality Assessment 

The eleventh, and final research question for this study investigated the impact of 

the individual's manager's commitment to the W-BIS system on the individual's 

assessment of system quality. The managerial commitment level was assessed based on a 

subordinate-reported scale. This reporting methodology is consistent with the methods 

identified in the literature review of this topic (see page ?). The two questions used to 

create the subordinate-reported assessment of managerial commitment were questions 

four and five from Section A of the survey. These question were: 

4. How do you believe your manager / director would assess WBIS.XYZ.COM'S 

applicability / functionality in relation to you responsibilities? 

5. How does your manager / director support your use of WBIS.XYZ.COM for 
your job function? 

Both questions utilized a seven point Likert scale response, with question four anchored 

by Irrelevant and Essential and question five anchored with Does Not Support and 

Strongly Supportive. The data for these questions was coded so that an answer of 1 

indicated the low end of the support scale and a response of 7 was at the high end. 



253 

Assessment of Managerial Commitment Level 

The average of these two items was computed for each person, and this average 

was used to group individual's into three categories. An average response less than four 

was categorized as low commitment, an average between four and five (inclusive) was 

categorized as medium commitment, and an average above five was categorized as high 

commitment. These values were selected based on analysis of the response frequencies 

in order to create three groups which were roughly equal in size. The population for the 

three groups included 47 in the low commitment group, 52 in the medium commitment 

group, and 37 in the high commitment group. These three groups were then analyzed for 

differences in quality assessment levels, similar to the methodology employed for the age 

group, gender, and job-task applications included in the preceding sections. 

Relationship of Managerial Commitment on Quality Assessment 

Table 65 includes the oneway analysis of variance (ANOVA) results based on 

managerial commitment level. This table includes the same sixteen quality assessment 

and satisfaction items used in the preceding sections. The ANOVA results identified a 

total of five items which were significantly different based on a .05 p-value criteria, and 

two more items which were different when a more lenient .10 p-value was specified. The 

five items which were significantly different were the four factors which make up the 

ServPerf instrument, and the average of the four overall quality assessment summary 

items. The two items which were significantly different at the .10 level were the two 
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Knowledge and Involvement items (the average for the three item factor, and the 

summary statement) from the UIS instrument. 

Based on the results contained in Table 65, Tables 66 through 68 were created. 

Table 66 includes the results for the four items which makeup the overall quality 

assessment item, while Table 67 includes the results for the four factors which makeup 

the ServPerf instrument. These two tables provide an analysis of the five items which 

were identified as significantly different. Tables 68 and 69 include the two sets for 

which no significant differences were identified. The seven items included in the UIS 

instrument's analysis are included in Table 68, while the four factors for the ServQual 

instrument are included in Table 69. None of the four factors for the ServQual instrument 

identified significant differences, while the two Knowledge and Involvement items were 

the only items which exceeded a p-value of .10 for the UIS instrument. 

Table 66 contains the results for the four individual components of the overall 

quality assessment item, as well as the overall average for these four items. Similar to the 

results from the age group analysis, a clear pattern was demonstrated in this data. 

Employees who identified their manager's level of commitment to the W-BIS system as 

low consistently rated the quality of the system lower than those individuals who rated 

their manager's commitment as high. The medium commitment level group also 

identified the middle level of quality assessment. 
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Table 65. Manager Commitment Differences for Assessment of Quality 

Item of Analysis N F Statistic p-value 

User Information Satisfaction Instrument 

Summary statement for Knowledge and 
Involvement 

120 2.934 .057 

Average of 3 items for Knowledge and 
Involvement factor 

120 2.760 .067 

Summary statement for Information Services 
Personnel factor 

120 1.731 .182 

Average of 5 items for Information Services 
Personnel factor 

120 1.049 .353 

Average of 4 items for the modified 
Information Services Personnel factor 

120 .712 .493 

Summary statement for Information Product 
factor 

120 2.053 .133 

Average of 5 items for Information Product 
factor 

120 1.598 .207 

ServQual (gap scores) Instrument 

Average of 5 items for Reliability factor 124 .212 .809 

Average of 4 items for Responsiveness factor 124 .534 .588 

Average of 4 items for Assurance factor 124 .586 .558 

Average of 5 items for Empathy factor 124 .895 .411 

ServPerf (ServQual's Performance items) Instrument 

Average of 5 items for Reliability factor 124 4.162 .018 

Average of 4 items for Responsiveness factor 124 3.291 .041 

Average of 4 items for Assurance factor 124 6.081 .003 

Average of 5 items for Empathy factor 124 8.852 .000 

Overall Quality Assessment Items 

Average of 4 overall quality assessment items 140 6.210 .003 
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Scheffe multiple comparison tests were conducted to test for significant 

differences between the individual groups. The multiple comparisons analysis identified 

that the low managerial commitment groups assessment of quality was significantly 

different from the high managerial commitment level group with a p-value of .078 or 

better for all five of these items, including p-values that exceeded the .01 level for three 

of the five items. The Scheffe tests involving the medium managerial commitment group 

generated less significant p-values in the multiple comparisons analysis. 

Table 66. Managerial Commitment Level Differences for 
Overall Quality Assessment Items 

Items Contained in 
Overall Quality Assessments 

Managerial Commitment 
p-value 

Items Contained in 
Overall Quality Assessments Low Medium High 

p-value 

1. The overall quality of information 
provided by WBIS.XYZ.COM 

4.617 5.077 5.432 .005 

2. Ease of using WBIS.XYZ.COM 4.234 4.692 5.054 .054 

3. In summary, how satisfied are you 
with the entire WBIS.XYZ.COM 

3.915 4.615 5.000 .003 

4. Average response for "How would 
you assess the usefulness of this 
element of WBIS.XYZ.COM?" for 
each category. 

5.003 5.143 5.553 .069 

5. Overall average for the four items 4.442 4.882 5.260 .003 

Table 67 contains the results of the oneway analysis of variance (ANOVA) of the 

ServPerf instrument based on managerial commitment level. This table clearly identified 

the exact same pattern as was shown in the overall quality assessment items, wherein the 
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low managerial commitment group assessed the quality of the system lowest, the medium 

managerial commitment level group had the middle quality assessment level, and the 

high managerial commitment level group assessed the quality of the system highest. 

Scheffe multiple comparison tests were conducted to test for significant 

differences between the individual groups. The multiple comparisons analysis identified 

that the low managerial commitment group's assessment of quality was significantly 

different from the high managerial commitment level group with a p-value of .052 or 

better for all four factor included in the ServPerf instrument. The differences contained 

in the assurance and empathy factors were significantly different with p-values that 

exceeded the .01 level. 

Table 67. Managerial Commitment Level Differences for ServPerf Factors 

ServPerf Factors 
Managerial Commitment 

p-value ServPerf Factors 
Low Medium High 

p-value 

1. Reliability 4.040 4.471 4.671 .018 

2. Responsiveness 3.981 4.120 4.588 .041 

3. Assurance 4.377 4.533 5.088 .003 

4. Empathy 3.980 4.347 4.884 .000 

With the overall quality assessment items and the ServPerf factors both 

identifying a consistent pattern of differences based on managerial commitment levels, 

the two groups which did not identify significant differences were analyzed as well. 
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Table 68. Managerial Commitment Level Differences for UIS Instrument 

UIS Instrument Element 
Managerial Commitment 

p-value UIS Instrument Element 
Low Medium High 

p-value 

Summary statement for 
Knowledge and Involvement 

3.163 3.830 3.857 .057 

Average of 3 items for 
Knowledge and Involvement 
factor 

3.427 3.879 4.036 .067 

Summary statement for 
Information Services 
Personnel factor 

3.907 4.277 4.464 .182 

Average of 5 items for 
Information Services 
Personnel factor 

4.035 4.151 4.328 .353 

Average of 4 items for the 
modified Information 
Services Personnel factor 

4.106 4.207 4.355 .493 

Summary statement for 
Information Product factor 

3.535 4.191 4.070 .133 

Average of 5 items for 
Information Product factor 

4.191 4.583 4.664 .207 

These results are included in Tables 68 and 69. Table 68 includes the UIS instrument 

items and factors, while Table 69 includes the results for the analysis of the four 

ServQual factors. For all eleven items included in these two tables, the mean score for 

the low managerial commitment group was less than the mean score for the high 

managerial commitment group, and in eight of the eleven items the medium commitment 

group's mean score fell between these two values. The exceptions to this pattern 

occurred in the ServQual instrument's responsiveness and assurance factors, in which the 
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medium commitment group's mean score was less than the low commitment group, and 

on the UIS instrument's summary statement for Information Product quality, where the 

medium commitment group's mean score was larger than the high commitment group. 

Table 69. Managerial Commitment Level Differences for ServQual Factors 

ServQual Factors 
Managerial Commitment 

p-value ServQual Factors 
Low Medium High 

p-value 

1. Reliability -1.615 -1.581 -1.388 .809 

2. Responsiveness -1.563 -1.672 -1.301 .588 

3. Assurance -1.379 -1.550 -1.228 .558 

4. Empathy -1.510 -1.457 -1.110 .411 

Summary for Managerial Commitment 

The eleventh, and final, research question for this study was: 

11. Did an employee's manager's commitment to the utilization of a W-BIS 
system effect the user's assessment of the system's quality? 

The analysis contained in the preceding section addressed this question. Based on the 

oneway analysis of variance conducted, the answer to this question was that the 

managerial commitment level was positively correlated to the assessment of quality for 

the system. As the perceived level of managerial commitment levels increased, the 

employee's assessment of system quality also increased. 

The fact that the high managerial commitment level group's assessment of quality 

was higher than the low managerial commitment level's assessment of quality for all 
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sixteen items analyzed was strong evidence for this correlation, even though only five of 

these differences were significant at the .05 level or beyond. Additional evidence for this 

correlation was the pattern of quality assessment increases from the low commitment 

level to medium commitment level to high commitment level group. Thirteen of the 

sixteen items analyzed had this exact pattern of rising quality assessment, and only once 

did any group other than the high commitment group have the highest assessment of 

quality. Therefore, the answer to question eleven was that a manager's commitment to 

the utilization of a W-BIS system was positively correlated with an employee's 

assessment of the quality of the system. 



CHAPTER 6 

INTERPRETATION AND RECOMMENDATIONS 

The five goals of this study were previously defined in Chapter 1 (page 4) and are 

repeated here: 

1. Investigate how corporations are deploying Web-Based Intranet Systems 
(W-BIS) within the organization; 

2. Classify how employees are utilizing the W-BIS technology; 

3. Assess how well existing information systems quality assessment 
instruments fit these new systems; 

4. Identify specific factors related to how W-BIS contribute to an 
organization; and 

5. Evaluate factors which contribute to or inhibit the success of these 
systems. 

This study made significant progress toward the successful completion of all five of these 

goals. This Chapter provides an interpretation of the results achieved for each goal. 

Specifically, 11 research questions were asked and analyzed in this study, with the 

complete statistical analysis for each question reported in Chapter 5. The highlights of 

key findings based on the statistical analysis presented Chapter 5 are presented in this 

Chapter. These results are then interpreted within the research framework developed for 

this study. This interpretation is based both on the results generated in this study, and the 

supporting literature reviewed in Chapter 2. 
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Application Categories for W-BIS Systems 

The first completed goal was the development of a task taxonomy for W-BIS 

applications. The nine categories of W-BIS applications were developed based on 

published case studies, and provided a basis for categorizing employee utilization of W-

BIS systems. These categories were defined in Chapter 5 (page 113) and are repeated 

here: 

1. Office administration 

2. Document distribution and reduction 

3. Information access 

4. Individual connectivity 

5. Group/team connectivity 

6. Employee training 

7. Competitive Intelligence 

8. HRM requirements 

9. Employee benefits 

This task taxonomy made possible the analysis of individual's utilization rates and 

assessments of system quality based on system usage patterns. These nine categories also 

provide a basis for organizing business applications of W-BIS technologies. The results 

reported in this study identified those task categories which individuals tend to utilize 

more frequently, as well as those categories which were associated with higher quality 

assessment levels. These results may be used by organizations which are developing W-
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BIS systems to assist in providing guidance and direction for system planning and 

development efforts. 

Employee Utilization of W-BIS Systems 

The study's second goal was to evaluate how employees utilize W-BIS systems. 

This evaluation was conducted based on the nine task categories listed above. These 

results showed that the three task categories for which individuals reported the highest 

levels of use were: 1) competitive intelligence, 2) individual connectivity, and 3) group 

connectivity (Table 15, page 123). All three of these categories involved activities which 

required, or were facilitated by, interactions with other individuals or organizations. 

Competitive intelligence activities (such as providing links to news services, stock market 

reports, or other systems which monitor market competitors and/or market conditions) 

clearly involved interactions with other organizations, while both of the connectivity 

categories revolved around the individual's ability to interact with others within their 

organization. Individual connectivity activities were defined as those activities which 

increased the ease of communication within the organization such as maintaining an 

updated electronic employee directory, facilitating employee e-mail contacts, or 

providing additional employee contact information. Group connectivity activities 

included increasing the ease of communications within project teams or cross functional 

groups by providing an easy to access group directory, electronically developing, 

revising, or disseminating group reports, and / or publishing project schedules and 

progress reports electronically. 
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Conversely, the three task categories for which individuals reported the lowest 

levels of utilization were: 1) Employee Benefits, 2) Human Resource Management Tasks, 

and 3) Employee Training. All three of these categories represent tasks which are 

predominantly individual-oriented activities. For example, an employee who is accessing 

the employee benefits section of the W-BIS system in order to review his or her 401-K 

account status is unlikely to do so as a group activity. Similarly, an employee who is 

accessing the employee benefits component of the system in order to identify the amount 

of vacation time accrued, or the date of his or her next formal personnel review meeting 

would most likely prefer to do this in a solitary environment. Another common 

characteristic is that each of these three task categories represent activities which do not 

require frequent attention. Employees have less frequent need to access their employee 

benefits information or complete employee training activities, especially when contrasted 

with their need to interact with other individuals or organizations. 

Based on the analysis contained in Table 15 (page 123), applications which were 

intended to engender interaction between employees, or which facilitated these 

interactions, represented applications which employees were most likely to utilize. 

Additionally, components which provide access to competitive intelligence data, such as 

news services, stock markets, or similar types of external data also promoted higher 

utilization rates for the W-BIS system. 

Based on the fact that many of the activities included in the categories with the 

lowest utilization rates tend to be personal activities, the low utilization rates were not 
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anticipated. The ability to access this type of personal information, on an individual 

basis, without the need for intervention from Human Resources personnel, was initially 

considered a beneficial aspect of W-BIS systems. Additional research to explain why 

these application categories registered lower utilization rates is required. It may be 

possible that these activities represent functions which are inherently less active, since is 

much of this information is relatively static. Therefore, frequency of use may not be 

indicative of the value this system has within the W-BIS system application. 

Alternatively, it is possible that employees viewed the retrieval of these human resource 

or employee benefits data as the function of some other department or individuals. 

However, in the absence of any data concerning motives for the utilization of the system, 

no definitive explanation for this pattern was possible. 

Performance of Existing Quality Assessment Instruments 

The most extensive data analysis in Chapter 5 focused on assessing the 

performance exhibited by existing quality measurement instruments when used to 

evaluate W-BIS systems. The two quality assessment instruments selected for this study 

were the ServQual instrument (and its derivative ServPerf) and the User Information 

Satisfaction instrument. The basis for this selection was defined in Chapters 2 and 3. 

The analysis contained in Chapter 5 represented a comprehensive assessment of the 

reliability and validity for these quality assessment instruments. 
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ServQual / ServPerf Performance 

A variety of problems were previously identified with the ServQual / ServPerf 

instruments. These problems were identified both in the original Marketing literature, in 

which the ServQual / ServPerf instruments were originally defined, and in the 

Information Systems literature relating to their use as quality assessment instruments. 

Factor instability was identified in a variety of Marketing literature research 

studies (Babukas and Boiler 1992; Carman 1990; Finn and Lamb 1991). The entire 

ServQual instrument was defined as a uni-dimensional model (Cronin and Taylor 1992). 

Brown, Churchill, and Peter (1993) found that the ServPerf instrument performed nearly 

as well as the full ServQual instrument. Parasuraman, Berry and Zeithaml (1993) 

conceded that the ServPerf instrument exhibits greater predictive ability for overall 

service quality than the ServQual difference score methodology. 

All of these criticisms of the ServQual instrument were included in published 

research studies prior to the publication of Kettinger and Lee (1995) and Pitt, Watson and 

Kavan's (1995) articles in Decision Sciences and MIS Quarterly. Therefore, these issues 

should have been given extensive consideration by these authors. Kettinger and Lee 

evaluated a combination of the UIS and ServQual instrument, and found that the 

combination of the two gave better insight into the level of system quality than either 

instrument did individually. Pitt, Watson and Kavan (1995) conceded that the factor 

loading structures (factor stability) were somewhat problematic, but accepted ServQual's 

applicability for Information Systems' quality assessment. Van Dyke and Popelka (1993) 
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identified an uni-dimensional model for the ServQual instrument, echoing the results of 

Cronin and Taylor (1992). Van Dyke, Prybutok and Kappelman (1997) identified low 

levels of reliability, especially when adjusting for the difference score nature of the 

ServQual instrument. Their study also found factor instability in the ServQual 

instrument, and reconfirmed that the ServPerf instrument outperformed the ServQual 

instrument. 

As a result of all of the difficulties associated with the ServQual instrument, the 

present study conducted an in-depth analysis of the appropriateness of using this 

instrument in the assessment of Information Systems quality. This analysis was intended 

to address all of the problematic issues identified in previously published research studies 

involving the ServQual instrument in an Information Systems environment. 

When comparing the results based on the ServQual instrument to the ServPerf 

instrument's results, this study failed to confirm Cronin and Taylor (1992) and Van Dyke, 

Prybutok and Kappelman's (1997) contention that the ServPerf instrument was a better 

measure of quality than the ServQual instrument. In fact, based on the analysis of results 

included in this study, the ServQual instrument consistently "outperformed" the ServPerf 

instrument. This was especially true for the confirmatory factor analysis models, in 

which the ServPerf instrument's Models exhibited markedly poorer results. However, the 

ServQual instrument, while performing better than the ServPerf instrument, did not 

exhibit acceptable levels of reliability or validity. 
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Both the ServQual and the ServPerf instrument exhibited factor instability, with 

neither instrument generating a factor loading pattern consistent with the originally 

defined Service Quality model (Parasuraman, Zeithaml and Berry 1985). Not only were 

the factor loading patterns generated in this study different from the hypothesized models, 

they were also inconsistent when compared with each other. The factor loading patterns 

for the expectations component of the ServQual instrument (Table 19, page 138) 

demonstrated a markedly different pattern than that of the ServQual performance 

component (Table 20, page 139). This result indicated that individuals utilized different 

internal model for identifying their expectations for service quality than the internal 

model used when assessing the performance level for this same service quality. 

Van Dyke, Prybutok and Kappelman (1997) raised concerns about the 

psychological appropriateness of using the difference score methodology as the basis for 

simulating an individual's internal thought process. The factor scores computed in this 

study echo this concern. There was strong evidence to support the fact that users assess 

their expectations for an information systems service level in a manner which is different 

from how the same user measures the actual performance quality of information systems 

services. Therefore, the calculation of the gap score difference between expectations and 

performance is an exercise in futility, since the underlying items contained in this 

calculation are not representative of a single, consistent factor. 

The inconsistency of factors loading scores identified in the expectations as 

opposed to the performance assessment components is also demonstrated in the analysis 
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of the discriminant validity for the factors (see pages 173 and 174). Discriminant validity 

for the four factors was considerably higher for the expectations component than with the 

performance component. This result indicated that the ServQual expectations component 

more closely resembled the hypothesized four factor model than the assessment of the 

performance component did. This raised additional concerns for the appropriateness of 

using the ServQual instrument as an assessment of information systems quality. Since 

the assessment of actual performance levels did not fit the hypothesized model, the 

validity of calculating the gap scores based on this data is, at best, arguable. 

ServQual / ServPerf Recommendations 

With all of the problems identified for the ServQual and ServPerf instrument, it 

was not possible for this study to recommend the continued utilization of this instrument 

as an acceptable research tool for the measurement of information systems quality. It was 

therefore the recommendation of this study that the ServQual / ServPerf instrument not be 

used to assess the quality of information systems service levels, since the instrument 

failed to exhibit acceptable levels of reliability and validity. Furthermore, the 

contradictory results for the evaluation of the ServQual expectations items in relation to 

the ServQual performance items raised serious questions about the appropriateness of 

difference-score measures as they relate to the assessment of expectations for and 

performance of quality-related attributes. 
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User Information Satisfaction Performance 

The User Information Satisfaction (UIS) instrument has a considerably longer 

history in information systems quality assessment. This history is enhanced by the fact 

that the instrument was originally developed and refined explicitly for use as an 

information systems assessment instrument (Bailey and Pearson 1983; Ives, Olson and 

Baroudi 1983). While not without detractors (Galletta and Lederer 1989), the instrument 

has received considerable acceptance within the Information Systems research 

community. This is seen in the UIS instruments wide-spread application in a variety of 

information systems quality assessment environments (Barki and Huff 1990; Baronas and 

Louis 1988; Beise 1989; Benard and Satir 1993; Zviran 1992). Galletta and Lederer 

(1989) found that the UIS instrument was better suited to formative (feedback 

assessment) evaluations rather than summative (predictive) evaluations. The UIS 

instrument was utilized as a formative evaluation instrument in this study. 

This study undertook an exhaustive evaluation of the UIS instrument, assessing 

the instrument's reliability, convergent validity, and discriminant validity. The analyses 

were intended to provide a concurrent evaluation of the UIS instrument in relation to the 

ServQual / ServPerf instrument. By collecting data for both instruments from the same 

individual based on analysis of the same information system, comparisons of results 

across the two instruments were possible. 

The analysis of the UIS instrument revealed a high level of reliability within two 

of the three factors contained in the instrument, with values well in excess of Nunnally's 
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(1978) recommended level of .70. The reliability for the Knowledge and Involvement 

factor was less than that of the other two factors-Information Systems Personnel and 

Information Product Quality. One specific item, the time required to develop new 

systems (Item 12), exhibited numerous problems and the data analysis related to this item 

led to modifying the instrument by eliminating this item from the analysis. This result 

was consistent with Kettinger and Lee's (1995) study of the combined UIS / ServQual 

instruments, in that time to develop was the first item they identified for deletion from the 

UIS instrument. It was also consistent with Mahmood and Becker's (1985-86) finding 

that time required to develop new systems was a distinctly separate factor. 

The slightly modified instrument exhibited stronger reliability, as well as 

excellent convergent and discriminant validity. The analysis of the UIS instrument 

found that the instrument actually performed better as an assessment of overall system 

quality, than it did when used as an evaluative instrument for the more limited domain of 

satisfaction with the system. These results supported the use of the UIS instrument as an 

assessment instrument for information systems quality. 

User Information Satisfaction Recommendations 

Taken as a whole, the UIS instrument was found to be a stable, reliable, and valid 

instrument for the purposes of quality assessment of information systems services. When 

compared to the results identified in the evaluation of the ServQual / ServPerf instrument, 

this result was even more important. This study found that the UIS instrument is a 

superior instrument for the purpose of information systems quality assessment and 



272 

strongly recommends its use as a surrogate for information systems quality in future 

research. 

The reason for the poor performance of item twelve (time to develop new 

systems) is not identified in this study, and requires additional investigation. Two 

plausible alternatives are offered here. First, the systems utilized in this study were 

relatively new information systems, with both having been developed within the 

preceding thirty months. Therefore, the user's assessment of the importance of time to 

develop new components was clouded by the young age of the overall system. The 

second alternative is based on the fact that both organizations involved in this study were 

information technology organizations. Based on the information technology status of both 

organizations, it was assumed that the population of respondents for this study are more 

information systems literate than the population of a non-information technology 

organization (for example financial services or industrial manufacturing). These 

individuals were more familiar with the time-to-develop requirements of an information 

systems project, and were therefore more tolerant of delays in the process. Possibly 

because of this level of understanding, the time required to develop a new system was not 

a significant factor in their assessment of system quality. Also, W-BIS systems are, by 

their very nature, fairly rapid deployment systems. Therefore, the importance of time-to-

develop is lessened. 

Without additional research into this issue, it is not possible to explicitly accept or 

reject either of these alternatives. Therefore, an additional avenue of research is to 
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investigate the relationship between the time required to develop new systems and the 

user's assessment of the system's quality in a variety of industries, and across systems 

which have a wide-ranging age. This research would allow the investigation of both 

alternative explanations. 

W-BIS System Factors Related to W-BIS Quality Assessment 

The study investigated the relationship between the perceived ease of use and 

usefulness of the W-BIS system, and the user's assessment of the system's quality. The 

results of this analysis showed that both factors had only limited relationships with the 

quality assessment, and that two items ("Easy to accomplish tasks", and "accomplish 

tasks quickly") which were specifically focused on the applicability of the W-BIS system 

to job tasks were responsible for the majority of this limited relationship. 

The study included an additional question, intended to assess the specific 

relationship between how useful individuals find the W-BIS system to be in completing 

their job tasks, and their assessment of the system's quality. A three-item analysis (Figure 

20, page 229) which combined the two task-related items from the ease of use and 

usefulness scales ("Easy to accomplish tasks", and "accomplish tasks quickly") with this 

specific item found that task-specific functions were only marginally related to the user's 

assessment of system quality. Of the three items included in this analysis, the ease of 

accomplishing job tasks was the strongest contributor to the overall assessment of quality 

for the system. The applicability of the system to daily job tasks was a minor contributor 
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to the quality assessment, and the ability to accomplish tasks quickly had virtually no 

relationship. 

These findings indicated that ease of use and usefulness of the W-BIS system 

were only marginally related to the user' assessment of quality for the system. The most 

important element from within this group was the ease with which job tasks could be 

accomplished. 

Personal Factors Related to W-BIS Quality Assessment 

This study also investigated five personal factors in relation to the user's overall 

assessment of system quality. The five factors were the individual's computer playfulness 

score, the individual's age and gender, how the individual utilizes the W-BIS system, and 

the individual's assessment of their manager's commitment to the use of the W-BIS 

system. The results of this analysis showed that several personal factors were strongly 

correlated with the user's assessment of the W-BIS system quality. 

Computer Playfulness Results 

Computer playfulness was selected for inclusion in this study because of Starbuck 

and Webster's (1991) finding that systems which provide quick response, are easy to use, 

and can be tailored to the user's specific requirements encourage users to engage in 

playful behaviors. All three of these attributes have been associated with W-BIS systems. 

The analysis of the computer playfulness scale had two significant results. The 

first result was that the analysis of the computer playfulness scale found that the scale 

exhibited acceptable levels of reliability and validity. The second result was that 



275 

individual's computer playfulness score had no relationship with their assessment of the 

overall level of system quality. This result is best illustrated by the contents of Table 56 

(page 234). None of the seven items contained in the Computer Playfulness scale had 

significant critical ratios when included in a regression-style structural equation analysis 

with overall system quality. The result indicated that there is no reason to believe that the 

individual's level of cognitive spontaneity (or playfulness) impacts their assessment of W-

BIS system quality. 

Individual Gender and Age Results 

The analysis of the individual's gender and age found that while gender was a 

non-factor in the individual's assessment of system quality, age was a significant factor. 

The analysis of gender-based differences failed to identify any significant differences. 

This result was the same for both the UIS instrument and the ServQual / ServPerf 

instrument, indicating that these instruments performed gender-neutral assessments of 

system quality. 

However, the results for the age-based analysis were markedly different than that 

of the gender-based analysis. A nearly universal pattern of differences were summarized 

in Table 61 (page 242). The thirty and under age group consistently assessed the W-BIS 

system with a higher-level of quality than the 41 and over age group, and this pattern was 

also identified in comparisons between the 30 and under group as opposed to the 31 to 40 

age group, and the 31 to 40 age group compared with the 41 and over group. Younger 
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users of W-BIS systems consistently identified a higher level of quality for these systems, 

while older users consistently identified a lower level of quality. 

The interpretation of the age-based differences can be divided into two broad sets 

of competing hypotheses. One set of alternative explanations is that age itself is the 

differentiating element, and the younger users, for some unexplained reason, identify a 

higher level of quality for these systems. The reasons for this would require additional 

investigation in order to identify the causes for this difference in quality assessment. 

The second set of alternatives would be that age is merely an indicator variable for 

some underlying latent variable. This underlying variable could be an experience-based 

variable, with older users having experience with a wider variety of systems or greater 

levels of experience with information systems in general. The underlying variable could 

also be professional level within the organization, assuming that the older respondent to 

this survey are also the more senior employees (in terms of managerial level) within the 

organization. 

Insufficient data was collected in this study to investigate either of these rival 

explanations, so the age-bias issue is one which requires additional investigation in the 

future. Until such additional research is conducted, it is impossible to state definitively 

whether the result identified in this study (younger individuals identifying higher quality 

levels) is a result of a true age-bias in the assessment of quality, or if some other factor is 

confounding the analysis of age-based differences in quality assessment. 
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System Utilization Results 

The results of the system utilization analysis found moderate differences in the 

user's assessment of quality for the various system application categories included in this 

study. The use of W-BIS systems for competitive intelligence activities was identified as 

the single-most useful category based on a path diagram of significant differences (Figure 

21, page 250). The use of W-BIS systems for the purposes of information access and 

dissemination and for document distribution and reduction were also found to have a 

higher level of usefulness to the employee, and resulted in a higher overall quality 

assessment. 

The competitive intelligence results are consistent with the earlier finding that this 

activity represented the most frequently utilized component of the W-BIS system. The 

inclusion of categories such as external linkages to news services and stock market 

reports in the competitive intelligence description may indicate that even with internal-

based Intranet systems, users find the external linkages to be the most useful component 

of the system. 

Based on this result, it is recommended that organizations which are developing 

internal W-BIS systems include the ability to access external, Internet-based systems with 

the internal W-BIS. The inclusion of external systems may help to generate additional 

utilization of the system, which in turn may result in users becoming more familiar with 

the overall system. 
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Managerial Commitment Results 

The final analysis included in this study focused on the relationship between the 

individual's perception of managerial commitment to the W-BIS system with their 

assessment of the system's quality. The results of this analysis showed an unmistakable 

pattern, that higher levels of managerial commitment were accompanied by higher levels 

of quality assessment. The inverse of this pattern was also true, where low managerial 

commitment was associated with lower quality assessments. This pattern was even more 

pronounced than the pattern which related the age of the user with their assessment of 

quality for the system. Even when the analysis failed to identify statistically significant 

differences, the pattern of low managerial commitment being linked with low quality 

assessment and high managerial commitment occurring with higher quality assessments 

still held true. 

The question that arises from this analysis is one of which occurred first - the 

quality or the commitment? Did the manager's identify a high quality level for the WBIS 

systems, therefore creating a high level of commitment to the system, or did the managers 

commit to the W-BIS system first, resulting in a high quality assessment?. The data 

collected in this study is not sufficient to answer this question, resulting in a need for 

additional research in this area. 

Summary of Interpretation and Recommendations 

In the final analysis, this study has provided several extremely important 

conclusions. These conclusions can be grouped into two categories: 1) conclusions 
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related to the topic of how to assess the quality of an information system, and 2) 

conclusions related to factors which have measurable impacts on the users assessment of 

information systems quality. 

Interpretations 

The first set of conclusions included the recommendation that the ServQual / 

ServPerf instrument not be used as a measure of system quality. The study concluded 

that the ServQual and ServPerf instruments did not represent reliable, stable and valid 

assessment instruments, and their use as an assessment tool for information systems 

quality is not justified. 

On the other hand, this study found strong support for the continued use of the 

UIS instrument, and in fact found that this instrument performed better as a measure of 

overall quality than it did when limited to the domain of system satisfaction. This study 

recommended modifying the UIS instrument slightly, by eliminating a single element 

(Iten 12 - the time to develop new systems) from the instrument. 

One set of factors which did not have a significant impact on the assessment of 

system quality was the ease of use and usefulness for the system. These factors were 

only slightly related to the assessment of overall system quality. The ease of 

accomplishing job tasks had the most significant relationship with the user's assessment 

of system quality. 

Personal factors which were related to W-BIS systems quality included two 

factors (age of the user and managerial commitment) over which the system developer 



280 

has no control. While the individual user's cognitive spontaneity score and gender were 

both neutral toward the assessment of quality, the age of the individual was related to 

their assessment of quality. Younger individuals expressed higher levels of satisfaction 

with the system, and evaluated the system as having a higher level of quality. 

The importance of managerial commitment to the W-BIS system was underscored 

by the results identified in this study. Higher levels of managerial commitment were 

consistently, positively, related with the user's assessment of system quality. It is 

imperative that the developers of an information system garner strong support from the 

managers of those individuals who utilize the system. 

Recommendations for Further Study 

The first recommendation for further investigation is an investigation of the usage 

patterns for various categories of W-BIS applications. While it is not necessary that 

every W-BIS application category exhibit identical utilization rates, additional 

understanding for how and why individuals chose to use these systems would be 

beneficial. An extended analysis of employee utilization patterns, in conjunction with a 

quality and usefulness assessment for these applications, will provide valuable directions 

for organizations which are developing or expanding of W-BIS systems in the future. 

The second recommendation for further investigation is to investigate the 

differences between how users identify their expectations for a set of system attributes, 

and their assessment of the quality of performance for the same set of attributes. This 

study suggested that individuals develop expectations for a service differently than how 
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they assess the actual performance of this service. Therefore, the utility of any gap score 

measure is questionable, not just the ServQual instrument which was investigated in this 

study. If expectations are identified and assessed in a pattern which is significantly 

different than how actual performance is assessed, difference-scored (or gap) instruments 

are inherently invalid. This is a topic of considerable interest, since gap scored 

instruments are used in a wide variety of research environments. A complete analysis of 

this topic would have wide-ranging applications. 

A third and final area for future investigation arising from this study is the 

relationship of the perceived time to develop new systems with the assessment of quality 

for these systems. This study was not the first to find that this attribute is not clearly 

associated with the assessment of system quality. An investigation into the role that time 

to develop new systems plays in the assessment of system quality would help to address 

this question. A broader cross-sections of firms would be required to accomplish this 

investigation. 
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WBIS.XYZ.COM Evaluation 

This questionnaire is designed to measure a variety of specific attributes related to XYZ's 
Web-based Intranet System WBIS.XYZ.COM. The questionnaire is broken into nine 
sections, each of which has individual instructions. It is estimated that the completion of 
this instrument will require approximately 30 minutes. It is preferred that you complete 
the instrument in a single session, however, if you need to divide it into shorter time 
allotments, please complete it on a section-by-section basis, rather than by skipping back-
and-forth between sections. Before starting, please answer the following questions by 
darkening the circle for the number that describes you personally. This information is 
being collected for demographic and analysis purposes only. 

1. How old are you? 

©.Under 25 ®. 25 to 30 ). 31 to 40 © . 4 1 to 50 ). 51 to 60 Over 60 

2. What is your gender? 

© . Male ®. Female 

3. How frequently would you say that you use wbis.xyz.com? 
©. Several times a day (D. Daily (D. Several times a week @. Weekly ®. Less thanWeekly 

4. How long have you used wbis.xyz.com? 
®. Under 3 months (D. 3 - 6 months ©.6-12 months ®. 1-2 years Over 2 years. 

5. How long have you been employed with XYZ? 

©. Under 1 year ®. 1 to 5 years (D. 6 to 10 years ®. 11 to 15 years Over 15 years 
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A . For each of the following items, darken the circle for the number which best represents 
your evaluation. 

1. The overall quality of information Excellent © © © © (D © © Poor 
provided by WBIS.XYZ.COM. 

2. Ease of using WBIS.XYZ.COM. 

3. The applicability / functionality of 
WBIS.XYZ.COM to your job's daily 
responsibilities. 

Easy © © © © 

Essential © © © © 

© © Difficult 

© © Irrelevant 

4. How do you believe your manager / 
director would assess 
WBIS.XYZ.COM's applicability / 
functionality in relation to your 
responsibilities? 

Essential © © © © © © © Irrelevant 

5. How does your manager / director 
support your use ofWBIS.XYZ.COM 
for your job function? 

Strongly 

Supportive © © © @ 
Does not 

© © Support 
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B . The following questions concern issues such as your relationship with employees 
responsible for maintaining/facilitating the organization's Web-based Intranet System 
(W-BIS) as well as your perceptions on a variety of topics. For each descriptive topic, you 
are given two sets of adjectives which are opposites of each other. Darken in the circle for 
the number (1 through 7) which best describes how these adjectives describe the descriptive 
topic. For example: 

Example. The vacation cruise you Hectic © © © © © © © Relaxed 

took in the Bahamas Exhausting © © ® © © © © Refreshing 
with your family. 

This example indicates that your vacation was fairly hectic - therefore the two (©) is 
darkened on the first line. The vacation was also very refreshing since the seven ( 0 ) is 
darkened on the second line. This example illustrates how to complete the questions in this 
section. 

6. Your relationship with Harmonious © © © © d *) © © Dissonant 
WBIS.XYZ.COM support staff. Good © © © © a D © © Bad 

2. The processing of user requests for Fast © © © © a D © © Slow 
changes to existing WBIS.XYZ.COM Timely © © © © a © © Untimely 
elements. 

3. The degree of training provided to Complete © © © © a !> © © Incomplete 
users by WBIS.XYZ.COM support High © © © © a >) © © Low 
staff. 

4. Your understanding of Sufficient © © © © a J> © © Insufficient 
WBIS.XYZ.COM. Complete © © © © a D © © Incomplete 

5. Your feeling of participation in the Positive © © © © d D © © Negative 
functioning ofWBIS.XYZ.COM. Sufficient © © © © a D © © Insufficient 

6. The attitude ofWBIS.XYZ.COM Cooperative © © © © a j> © © Belligerent 
support staff. Positive © © © © a D © © Negative 

7. The reliability of information, High © © © © a D © © Low 
software, and documentation Superior © © © © (s 3> © © Inferior 
related to WBIS.XYZ.COM. 

8. Relevancy of information, Useful © © © © 0 D © © Useless 
software, and documentation Relevant © © © © a D © © Irrelevant 
related to WBIS.XYZ.COM. 

9. Accuracy of information, software, Accurate © © © © a D © © Inaccurate 
and documentation related to High © © © © a D © © Low 
WBIS.XYZ.COM. 
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10. Precision of information, software, High © © © © a D © © Low 
and documentation related to Definite © © © © a i> © © Indefinite 
WBIS.XYZ.COM. 

11. Communication with i Harmonious © © © © a s> © © Dissonant 
WBIS.XYZ.COM support staff. Productive © © © © a 2> © © Unproductive 

12. Time required for new systems Reasonable © © © © d D © © Unreasonable 
development or implementation Acceptable © © © © a D © © Unacceptable 
within WBIS.XYZ.COM. 

13. Completeness of information, Sufficient © © © © a D © © Insufficient 
software, and documentation Adequate © © © © d D © © Inadequate 
related to WBIS.XYZ.COM. 

14. How satisfied are you with your Satisfied © © © © a D © © Not Satisfied 
involvement and participation in 
the operation and ongoing 
development ofWBIS.XYZ.COM? 

15. How satisfied are you with the 
support and services supplied by 
the employees responsible for 
WBIS.XYZ.COM? 

16. How satisfied are you with the 
information, software, and 
documentation ofWBIS.XYZ.COM? 

Satisfied © © © © © Not Satisfied 

Satisfied (D © (D © (D © © Not Satisfied 

17. In summary, how satisfied are you Satisfied © 
with the entire WBIS.XYZ.COM? 

© © © © © Not Satisfied 
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C . The following questions deal with issues related to how efficiently and/or effectively you 
personally can access, develop, or change elements ofWBlS.XYZ.COM. Please use the 
following scale when answering these questions. 

Explanation of Scale for Section C 

© <2> <D © <D ® 
Extremely 

Easy 
Moderately 

Easy 
Slightly 

Easy 
Neither 

Slightly 
Difficult 

Moderately 
Difficult 

Extremely 
Difficult 

How easy would it be for you to . . . 
1. make changes in information which is already included 

inWBIS.XYZ.COM © 
2. add new, related information to an already existing entry 

inWBIS.XYZ.COM © 
3. add / develop an entirely new section and/or subtopic to 

WBIS.XYZ.COM © 
4. delete an entire section and/or subtopic from 

WBIS.XYZ.COM © 
5. search for and locate a specific piece of information which is 

available on WBIS.XYZ.COM © 
6. determining whether or not the information you are currently 

seeking is actually available on WBIS.XYZ.COM © 

© © 

© © 

© © 

© 0 

© © 

© © 

© © 

© © 

© © 

© © 
© © © © © 

Please use the same scale to answer these questions concerning your use of a software package 
with which you are not familiar. 
How easy would it be for you to complete a task using an unfamiliar software 
package... 

7. if there was no one around to tell you what to 
do as you worked © © © © a D © © 

8. if you had never used a package like it before © © © © a !> © © 
9. if you only had the software manuals for reference.... © © © © a D © © 

10. if you had seen someone else using it before 
trying it yourself. © © © © a j) © © 

11. if you could call someone for help if you got stuck.. . . © © © © a D © © 
12. if someone else had helped you get started © © © © a D © © 
13. if you had a lot of time to complete the task © © © © d D © © 
14. if you had only the built-in help facility for assistance. . © © © © a 2> © © 
15. if someone showed you how to do it first © © © © a J) © © 
16. if you had used similar packages to complete 

the same task © © © © 0 3> © © 
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D . This series of questions will define what your expectations are for an "excellent" or "ideal" 
Web-based Intranet System (W-BIS). It IS NOT an evaluation ofWBIS.XYZ.COM. Please 
answer these questions in reference to what you would expect from an "excellent" or 
"ideal" system, which may or may not be related to WBIS.XYZ.COM. 

Explanation of Scale for Section D 

© © © © © © © 

Strongly 
Disagree 

Moderately 
Disagree 

Slightly 
Disagree 

Neither Slightly 
Agree 

Moderately 
Agree 

Strongly 
Agree 

1. When excellent W-BIS services promise to do something 

by a certain time, they will do so © © © © © © © 

2. When a user has a problem, excellent W-BIS services 

will show a sincere interest in solving it © © © © © © © 

3. Excellent W-BIS services will perform the service right 

the first time © © © © © © © 

4. Excellent W-BIS services will provide their services 

at the time they promise to do so © © © © © © © 

5. Excellent W-BIS will maintain fully-functional systems 

and software © © © © © © © 

6. Employees in excellent W-BIS services will tell users 

exactly when services will be provided © © © © © © © 

7. Employees in excellent W-BIS services will give 

prompt service to users © © © © © © © 

8. Employees in excellent W-BIS services will always be 

willing to assist users © © © @ © © © 

9. Employees in excellent W-BIS services will never be 

too busy to respond to user's requests © © © © © © © 

10. The behavior of employees in excellent W-BIS 

services will instill confidence in users © © © © © © © 

11. Users of excellent W-BIS systems will feel safe 

in their transactions © © © © © © © 

12. Employees in excellent W-BIS services will 

be consistently courteous with users © © © © © © © 
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13. Employees in excellent W-BIS services will have 

the knowledge to answer user's questions © © © © © © © 

14. Excellent W-BIS services will give users individual 

attention © © ® © © © © 

15. Excellent W-BIS services will have operational 

hours convenient for all users © © © © © © © 

16. Excellent W-BIS services will have employees who 

give users personalized attention © © © © © © © 

17. Excellent W-BIS services will have the user's 

best interests at heart © © © © © © © 

18. The employees involved with an excellent W-BIS 

service will understand user's specific needs © © © © © © © 

E . These questions will help us in identifying your evaluation ofWBIS.XYZ.COM. Please 
answer these questions in reference to your personal interactions with and utilization of 
WBIS.XYZ.COM. 

Explanation of Scale for Section E 

© © © © © © © 

Strongly 
Disagree 

Moderately 
Disagree 

Slightly 
Disagree 

Neither Slightly 
Agree 

Moderately 
Agree 

Strongly 
Agree 

1. When employees involved with WBIS.XYZ.COM promise to 

do something by a certain time, they do so © © © @ © © © 

2. When I have a problem, WBIS.XYZ.COM staff show a 

sincere interest in solving it © © © @ © © © 

3. WBIS.XYZ.COM staff perform requested services right 

the first time © © © © © © © 

4. WBIS.XYZ.COM staff provide their services at the 

time they promised to do so © © © © © © © 

5. WBIS.XYZ.COM staff maintain fully-functional systems 

and software © © © @ © © © 

6. Employees in WBIS.XYZ.COM services tell you exactly 

when services will be provided © © © © © © © 
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7. Employees in WBIS.XYZ.COM services give prompt 

service to you © © © © © © ® 

8. Employees in WBIS.XYZ.COM services are always 

willing to assist you © © ® © © © ® 

9. Employees in WBIS.XYZ.COM services are never too 

busy to respond to your requests © ® © © © © © 

10. The behavior of employees in WBIS.XYZ. COM 

services instills confidence in you © © © @ © © ® 

11. You feel safe in your transactions with WBIS.XYZ.COM 

services staff. © © © @ © © © 

12. Employees in WBIS.XYZ.COM services are 

consistently courteous with you © © © © © © ® 

13. Employees in WBIS.XYZ. COM services have 

the knowledge to answer your questions © © © © © © ® 

14. WBIS.XYZ.COM services staff give you individual 

attention © © © © © © ® 

15. WBIS.XYZ.COM services has operational hours which are 

convenient for you © © © © © © ® 

16. WBIS.XYZ.COM services has employees who give you 

personalized attention © © © © © © ® 

17. WBIS.XYZ.COM services staff have the your best interests 

at heart © © © © © © ® 

18. The employees involved in WBIS.XYZ.COM service 

understand your specific needs © © © © © © ® 
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F l The following questions ask how you would characterize yourself when you are using 
WBIS.XYZ.COM for accessing information. For each adjective below, please check the 
number that best matches a description of yourself when you interact with 
WBIS.XYZ.COM. 

Explanation of Scale for Section F 

CD <2> <D © © 

Strongly 
Disagree 

Fairly 
Disagree 

Slightly 
Disagree 

Neutral Slightly 
Agree 

Fairly 
Agree 

Strongly 
Agree 

1. Spontaneous © © © © © © © 

2. Imaginative © © © © © © © 

3. Flexible © © © © © © © 

4. Creative © © © © © © © 

5. Playful © © © © © © © 

6. Original © © © © © © © 

7. Inventive © © © © © © © 
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G . The following questions relate to how you believe the utilization ofWBIS.XYZ.COM 
relates to your routine job requirements. For each question, please select the number 
which best represents your assessment of how likely/unlikely it is that the use of 
WBIS.XYZ.COM would fit this question. 

Explanation of Scale for Section G 

© © © © © © 

Extremely 
Likely 

Moderately 
Likely 

Slightly 
Likely 

Neither Slightly 
Unlikely 

Moderately 
Unlikely 

Extremely 
Unlikely 

1. Using WBIS.XYZ.COM in my job enables me 

to accomplish tasks more quickly © 

2. Using WBIS.XYZ.COM makes it easier for me 

to do my job (D 

3. I find WBIS.XYZ.COM useful in my job © 

4. Using WBIS.XYZ.COM in my job increases my 

productivity © 

5. Using WBIS.XYZ.COM enhances my job 

effectiveness © 

6. Using WBIS.XYZ.COM improves my job 

performance © 

7. I find it easy to use WBIS.XYZ.COM to 

accomplish what I want to do © 

8. Learning to operate WBIS.XYZ.COM is easy for me. . © 

9. It is easy for me operate WBIS.XYZ.COM skillfully . . © 

10. My interaction with WBIS.XYZ.COM is clear and 

understandable © 

© (D © © © © 

© © 

© © 

© © 

© © 

© © 

© © 

© © 

© © 

© ® 

© © 

© ® 

© © 

© © 

© © 

© © 

© © 

© © © © © © 
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H . These questions will help us in identifying your evaluation ofWBIS.XYZ.COM. Please 
answer these questions in reference to your personal interactions with and utilization of 
WBIS.XYZ.COM. For each of the following items, there are three questions, A) does 
WBIS.XYZ.COM support this activity (yes or no), B) how often do you use WBIS.XYZ.COM to 
accomplish this task, and C) how useful do you find this feature ofWBIS.XYZ.COM. The 
questions for B and C should only be answered if the answer to part A is yes. 

Does WBIS.XYZ.COM s u p p o r t . . . 

I. handling office administration issues such as time sheet reporting, project billing 
information, office supply requisitions, or similar tasks? 

© Yes © No (skip to question #2) 
B. How often do you utilize this facility? 

© Several times a day @ Several times a week © Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element ofWBIS.XYZ.COM? 

Nearly Useless © © © © © © © Extremely Useful 

2. reducing document duplication and distribution and facilitating document sharing by 
providing electronically accessible versions of routine reports? 

© Yes © No (skip to question #3) 
B. How often do you utilize this facility? 

© Several times a day ® Several times a week © Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element ofWBIS.XYZ.COM? 

Nearly Useless © © © @ © © © Extremely Useful 

3. improvements in information access by reducing the time required to disseminate 
information within the organization by allowing for electronic publication of information 
such as revised schedules, updated price lists, product specifications, etc.? 

© Yes © No (skip to question #4) 
B. How often do you utilize this facility? 

© Several times a day © Several times a week © Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element ofWBIS.XYZ.COM? 

Nearly Useless © © © @ © © ® Extremely Useful 
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Does WBIS.XYZ.COM s u p p o r t . . . 

4. individual connectivity by increasing the ease of communication within the organization by 
publishing an updated employee directory, facilitating employee e-mail contacts, or 
providing additional employee contact information? 

© Yes © No (skip to question #5) 
B. How often do you utilize this facility? 

© Several times a day © Several times a week © Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element ofWBIS.XYZ.COM? 

Nearly Useless © © © @ © © © Extremely Useful 

5. group or team connectivity by increasing the ease of communications within project teams 
or cross functional groups by providing an easy to access group directory, electronically 
developing, revising, or disseminating group reports, and / or publishing project schedules 
and progress reports electronically? 

© Yes © No (skip to question #6) 
B. How often do you utilize this facility? 

© Several times a day © Several times a week (D Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element ofWBIS.XYZ.COM? 

Nearly Useless © © © @ © © © Extremely Useful 

6. employee training by providing training manuals, publishing job and task descriptions, 
and/or allowing the completion of training programs or modules? 

© Yes © No (skip to question #7) 
B. How often do you utilize this facility? 

© Several times a day © Several times a week © Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element of WBIS.XYZ.COM? 

Nearly Useless © @ © © © © © Extremely Useful 

7. the acquisition of competitive intelligence by providing links to news services, stock market 
reports, or other systems which monitor market competitors and/or market conditions? 

© Yes © No (skip to question #8) 
B. How often do you utilize this facility? 

© Several times a day © Several times a week © Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element ofWBIS.XYZ.COM? 

Nearly Useless © © © © © © ® Extremely Useful 
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Does WBIS.XYZ.COM s u p p o r t . . . 

8. human resource management requirements such as maintaining an employee skills 
inventory, organizational staffing requirements, open position notices or related materials? 

© Yes © No (skip to question #9) 
B. How often do you utilize this facility? 

© Several times a day © Several times a week ® Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element ofWBIS.XYZ.COM? 

Nearly Useless © © (D © © © © Extremely Useful 

9. employee benefits such as accessing employee retirement or 401-K information, tax-
sheltered payroll account information, child daycare programs, or providing information on 
health insurance providers? 

© Yes ©No 
B. How often do you utilize this facility? 

© Several times a day © Several times a week ® Weekly © Less than weekly © Never 
C. How would you assess the usefulness of this element of WBIS.XYZ.COM? 

Nearly Useless C D ( D ( ! ) @ ( D © ( Z ) Extremely Useful 
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Table 70. Mean Values for All Demographic Variables 

Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

Age 
ABC 33 3.121 1.139 .198 

Age 
XYZ 111 3.342 1.091 .104 

Gender 
ABC 33 1.303 .467 .081 

Gender 
XYZ 111 1.153 .362 .034 

Frequency of 
W-BIS Use 

ABC 33 2.879 1.453 .253 Frequency of 
W-BIS Use XYZ 111 1.865 .899 .085 

Length of 
W-BIS Use 

ABC 33 4.242 .936 .163 Length of 
W-BIS Use XYZ 111 3.081 .906 .086 

Time 
Employed 

ABC 33 2.909 1.071 .186 Time 
Employed XYZ 111 3.171 1.531 .145 

Table 71. Inter-Company Tests for Equality of Means of Demographic Variables 

Levene's Test 
for Equality of 

Variances 
t-test for Equality of Means 

F Sig. t df 2-tailed 
Signif. 

Age 
Equal variances 

accepted 
.575 .450 -1.012 142 .313 

Gender No 11.984 .001 1.699 44.046 .096 

Freq of 
W-BIS Use 

No 19.259 .000 3.799 39.561 .000 

Length of 
W-BIS Use 

Equal variances 
accepted .682 .410 6.416 142 .000 

Time 
Employed 

No 32.119 .000 -1.109 74.635 .271 
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Table 72. Mean Values for Overall Quality Assessment Variables 

Company N Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

Overall Information 
Quality 

ABC 33 4.758 1.300 .226 Overall Information 
Quality XYZ 111 5.126 1.105 .105 

Overall Ease of Use 
ABC 33 4.364 1.578 .275 

Overall Ease of Use 
XYZ 111 4.667 1.574 .149 

Overall Satisfaction 
ABC 33 4.242 1.458 .254 

Overall Satisfaction 
XYZ 105 4.562 1.525 .149 

Overall Usefulness 
ABC 31 5.0395 1.4826 .266 

Overall Usefulness 
XYZ 104 5.2200 .9761 .096 

Table 73. Inter-Company Tests for Equality of Means 
of Overall Quality Assessment Variables 

Levene's Test 
for Equality of 

Variances 

t-test for Equality of 
Means 

F Sig. t df 2-tailed 
Signif. 

Overall 
Information 

Quality 

Equal variances 
accepted 

.945 .333 -1.614 142 .109 

Overall Ease 
of Use 

Equal variances 
accepted 

.004 .947 -.970 142 .334 

Overall 
Satisfaction 

Equal variances 
accepted 

.094 .759 -1.060 136 .291 

Overall 
Usefulness No 10.791 .001 -.638 38.067 .527 
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Table 74. Mean Values for User Information Satisfaction Variables 

- — — - Company 
N Mean 

Std. 
Deviation 

1. Relationship with W-BIS staff 
members 

ABC 30 9.2333 2.3879 1. Relationship with W-BIS staff 
members XYZ 90 8.4778 1.9616 

2. Processing of requests for changes 
ABC 30 8.5000 2.4460 

2. Processing of requests for changes 
XYZ 90 7.8722 2.0144 

3. Degree of training provided 
ABC 30 5.7000 2.5751 

3. Degree of training provided 
XYZ 90 5.9556 2.9714 

4. Personal understanding of the 
W-BIS 

ABC 30 8.5667 2.9558 4. Personal understanding of the 
W-BIS XYZ 90 9.4889 3.4486 

5. Feeling of participation in 
functioning of W-BIS 

ABC 30 8.1333 2.9330 5. Feeling of participation in 
functioning of W-BIS XYZ 90 7.3556 3.1348 

6. Attitude of W-BIS support staff 
ABC 30 9.2000 2.1560 

6. Attitude of W-BIS support staff 
XYZ 90 8.8167 1.8610 

7. Reliability of information, software 
and documentation 

ABC 30 8.5667 3.3701 7. Reliability of information, software 
and documentation XYZ 90 9.0000 3.1013 

8. Relevancy of information, software 
and documentation 

ABC 30 8.5000 2.7637 8. Relevancy of information, software 
and documentation XYZ 90 9.5667 2.9416 

9. Accuracy of information, software 
and documentation 

ABC 30 8.6667 2.9400 9. Accuracy of information, software 
and documentation XYZ 90 10.0321 2.7278 

10. Precision of information, software 
and documentation 

ABC 30 8.2370 2.7971 10. Precision of information, software 
and documentation XYZ 90 9.1000 2.8642 

11. Communication with W-BIS 
support staff 

ABC 30 8.9333 2.1804 11. Communication with W-BIS 
support staff XYZ 90 7.9667 2.1850 

12. Time required to develop new 
systems 

1.00 30 8.3852 2.5403 12. Time required to develop new 
systems XYZ 90 7.6667 2.5440 

13. Completeness of information, 
software and documentation 

ABC 30 7.8667 2.6747 13. Completeness of information, 
software and documentation XYZ 90 7.8667 2.9914 
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Table 75. Inter-Company Tests for Equality of Means of 
User Information Satisfaction Variables 

User Information 
Satisfaction Items E

qu
al

 
V

ar
ia

nc
es

? 

Levene's Test 
for Equality of 

Variances 

t-test for Equality of 
Means User Information 

Satisfaction Items E
qu

al
 

V
ar

ia
nc

es
? 

F Sig. t df 
2-tailed 
Signif. 

1. Relationship with W-BIS 
staff members 

No 4.415 .038 1.566 42.807 .125 

2.Processing of requests for 
change 

Yes 2.198 .141 1.399 118 .164 

3.Degree of training provided Yes .827 .365 -.421 118 .674 

4.Personal understanding of 
W-BIS 

Yes 3.046 .084 
-1.31 

2 
118 .192 

5.Feeling of participation in 
functioning 

Yes 1.773 .186 1.195 118 .234 

6. Attitude of W-BIS support 
staff 

Yes 1.496 .224 .938 118 .350 

7.Reliability of information, 
software and documentation 

Yes .108 .743 -.649 118 .518 

8.Relevancy of information, 
software and documentation 

Yes .970 .327 
-1.74 

5 
118 .084 

9. Accuracy of information, 
software and documentation 

Yes .002 .961 
-2.32 

9 
118 .022 

lO.Precision of information, 
software and documentation 

Yes .697 .406 
-1.43 

7 
118 .153 

11.Communication with 
W-BIS support staff. 

Yes 1.904 .170 2.100 118 .038 

12.Time required to develop 
new systems 

Yes .017 .897 1.340 118 .183 

13.Completeness of 
information, software, and 
documentation 

Yes 1.424 .235 .000 118 1.000 
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Table 76. Mean Values for User Information Satisfaction Summary Variables 

Company N Mean 
Std. 

Deviation 

Summary for Knowledge 
and Involvement (UIS14) 

ABC 30 3.733 1.413 Summary for Knowledge 
and Involvement (UIS14) XYZ 90 3.589 1.543 

Summary for Information 
Systems Personnel 

(UIS15) 

ABC 30 4.100 1.447 Summary for Information 
Systems Personnel 

(UIS15) XYZ 90 4.256 1.294 

Summary for Information 
Product (UIS16) 

ABC 30 3.567 1.716 Summary for Information 
Product (UIS16) XYZ 90 4.067 1.585 

Overall Satisfaction 
(UIS17) 

ABC 30 4.2333 1.5241 Overall Satisfaction 
(UIS17) XYZ 90 4.5000 1.5525 

Table 77. Inter-Company Tests for Equality of Means of 
User Information Satisfaction Summary Variables 

User Information 
Satisfaction Items E

qu
al

 
V

ar
ia

nc
es

? 

Levene's Test 
for Equality of 

Variances 

t-test for Equality of 
Means (test based on 

results of variance test) User Information 
Satisfaction Items E

qu
al

 
V

ar
ia

nc
es

? 

F Sig. t df 2-tailed 
Signif. 

Summary for Knowledge 
and Involvement (UIS 14) 

Yes 1.406 .238 .453 118 .651 

Summary for Information 
Systems Personnel (UIS 15) 

Yes .265 .607 -.553 118 .581 

Summary for Information 
Product (UIS 16) 

Yes .593 .443 -1.466 118 .145 

Overall Satisfaction 
(UIS 17) Yes .005 .941 -.818 118 .415 
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Table 78. Mean Values for W-BIS Self-Efficacy Variables 

Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

Ease of Changing 
W-BIS 
Information 

ABC 31 3.194 1.740 .313 Ease of Changing 
W-BIS 
Information XYZ 104 2.606 1.497 .147 

Ease of Adding to 
W-BIS 

ABC 31 3.226 1.765 .317 Ease of Adding to 
W-BIS XYZ 104 2.721 1.622 .159 

Ease of 
Developing for 
W-BIS 

ABC 31 2.774 1.726 .310 Ease of 
Developing for 
W-BIS XYZ 104 2.452 1.532 .150 

Ease of Deleting 
from W-BIS 

ABC 31 3.000 1.844 .331 Ease of Deleting 
from W-BIS XYZ 104 2.423 1.505 .148 

Ease of Searching 
W-BIS 

ABC 31 3.387 2.108 .379 Ease of Searching 
W-BIS XYZ 104 4.077 1.934 .190 

Ease of 
Determining 
Search Success 

ABC 31 3.065 1.982 .356 Ease of 
Determining 
Search Success XYZ 104 3.500 1.885 .185 
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Table 79. Inter-Company Tests for Equality of Means of 
Web-Based Intranet Systems Self-Efficacy Variables 

Web-Based Intranet Systems 
Self-efficacy Items E

qu
al

 
V

ar
ia

nc
es

? 

Levene's Test 
for Equality 
of Variances 

t-test for Equality of 
Means 

Web-Based Intranet Systems 
Self-efficacy Items E

qu
al

 
V

ar
ia

nc
es

? 

F Sig. t df 2-tailed 
Signif. 

Ease of Changing W-BIS 
Information 

Yes .615 .434 1.847 133 .067 

Ease of Adding to W-BIS Yes .196 .659 1.490 133 .139 

Ease of Developing for 
W-BIS 

Yes .941 .334 .998 133 .320 

Ease of Deleting from W-BIS Yes 3.418 .067 1.775 133 .078 

Ease of Searching W-BIS Yes 1.009 .317 -1.707 
133 .090 

Ease of Determining Search 
Success 

Yes .164 .687 
-1.116 

133 .267 
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Table 80. Mean Values for Computer Self-Efficacy Variables 

Item Descriptions Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

7. No one around to 
assist 

ABC 33 3.697 1.468 .256 7. No one around to 
assist XYZ 113 4.124 1.621 .152 

8. Never used a 
similar package 

ABC 33 3.121 1.495 .260 8. Never used a 
similar package XYZ 1 1 3 3.540 1.642 .154 

9. Had only software 
manuals 

ABC 33 4.182 1.530 .266 9. Had only software 
manuals XYZ 113 4.823 1.459 .137 

10. Had seen someone 
else using software 

ABC 33 5.000 1.250 .218 10. Had seen someone 
else using software XYZ 113 5.150 1.297 .122 

11. Someone to call 
on for help 

ABC 33 5.394 .966 .168 11. Someone to call 
on for help XYZ 113 5.549 1.268 .119 

12. Someone else 
helps you start 

ABC 33 5.818 .950 .165 12. Someone else 
helps you start XYZ 113 5.735 1.173 .110 

13. Have a lot of time 
to complete task 

ABC 33 5.485 1.302 .227 13. Have a lot of time 
to complete task XYZ 113 5.566 1.302 .122 

14. Had only the 
built-in help system 

ABC 32 4.406 1.411 .249 14. Had only the 
built-in help system XYZ 113 4.832 1.401 .132 

15. Someone showed 
you how first 

ABC 33 6.121 .893 .155 15. Someone showed 
you how first XYZ 113 5.982 1.035 .097 

16. Had used similar 
packages 

ABC 33 5.818 .950 .165 16. Had used similar 
packages XYZ 113 5.991 .931 .088 
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Table 81. Inter-Company Tests for Equality of Means of 
Computer Self-Efficacy Variables 

Computer Self-Efficacy 
Items E

qu
al

 
V

ar
ia

nc
es

? 

Levene's 
Test for 

Equality of 
Variances 

t-test for Equality of 
Means Computer Self-Efficacy 

Items E
qu

al
 

V
ar

ia
nc

es
? 

F Sig. t df 
2-tailed 
Signif. 

7. No one around to assist Yes 
1.075 

.302 -1.358 144 .176 

8. Never used a similar 
package Yes 

1.642 
.202 -1.313 144 .191 

9. Had only software 
manuals Yes .521 .471 -2.197 144 .030 

10. Had seen someone else 
using software Yes .747 .389 -.591 144 .556 

11. Someone to call on for 
help No 4.204 .042 -.750 

67.387 
.456 

12. Someone else helps you 
start Yes 

2.324 
.130 .375 144 .708 

13. Have a lot of time to 
complete task Yes .843 .360 -.317 144 .752 

14. Had only the built-in 
help system Yes .023 .880 -1.515 143 .132 

15. Someone showed you 
how first Yes 

1.292 
.258 .698 144 .486 

16. Had used similar 
packages Yes .116 .734 -.935 144 .351 
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Table 82. Mean Values for ServQual Expectation Variables (1 to 9) 

Item Description Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

1. Work finished when 
promised 

ABC 32 6.344 1.181 .209 1. Work finished when 
promised XYZ 111 5.829 1.662 .158 

2. Sincere interest in 
solving problems 

ABC 32 6.375 .793 .140 2. Sincere interest in 
solving problems XYZ 111 5.838 1.541 .146 

3. Services performed 
right the first time 

ABC 32 6.125 1.185 .209 3. Services performed 
right the first time XYZ 111 5.751 1.595 .151 

4. Services provided when 
promised 

ABC 32 6.313 1.148 .203 4. Services provided when 
promised XYZ 111 5.955 1.510 .143 

5. Services are fully 
functional 

ABC 32 6.313 1.120 .198 5. Services are fully 
functional XYZ 111 6.027 1.516 .144 

6. Informs users of 
available services 

ABC 32 6.125 .976 .172 6. Informs users of 
available services XYZ 111 5.649 1.425 .135 

7. Provides prompt 
service 

ABC 32 6.188 1.061 .188 7. Provides prompt 
service XYZ 111 5.820 1.478 .140 

8. Willing to assist users 
ABC 32 6.500 .803 .142 

8. Willing to assist users 
XYZ 111 5.820 1.509 .143 

9. Never too busy to 
respond 

ABC 32 6.188 .965 .171 9. Never too busy to 
respond XYZ 111 5.351 1.644 .156 
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Table 83. Mean Values for ServQual Expectation Variables (10 to 18) 

Item Description Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

10. Behavior instills 
confidence 

ABC 32 6.375 1.040 .184 10. Behavior instills 
confidence XYZ 111 5.883 1.292 .123 

11. Feel safe in 
transactions 

ABC 32 6.156 1.298 .229 11. Feel safe in 
transactions XYZ 111 6.189 1.392 .132 

12. Consistently 
courteous 

ABC 32 6.438 .914 .162 12. Consistently 
courteous XYZ 110 6.018 1.354 .129 

13. Have knowledge to 
answer questions 

ABC 32 6.188 1.061 .187 13. Have knowledge to 
answer questions XYZ 111 6.018 1.355 .129 

14. Provide individual 
attention 

ABC 32 6.000 1.107 .196 14. Provide individual 
attention XYZ 111 5.613 1.350 .128 

15. Operational hours 
convenient to users 

ABC 32 6.125 1.185 .209 15. Operational hours 
convenient to users XYZ 111 5.928 1.406 .133 

16. Employees give 
personalized attention 

ABC 32 5.781 1.157 .204 16. Employees give 
personalized attention XYZ 111 5.450 1.451 .138 

17. Have user's best 
interests at heart 

ABC 32 6.094 1.254 .222 17. Have user's best 
interests at heart XYZ 111 6.018 1.272 .121 

18. Understand user's 
specific needs 

ABC 32 5.625 1.362 .241 18. Understand user's 
specific needs XYZ 111 5.658 1.385 .131 
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Table 84. Inter-Company Tests for Equality of Means of 
ServQual Expectation Variables (1 to 9) 

ServQual Expectations 
Item 

E
qu

al
 

V
ar

ia
nc

es
? Levene's Test 

for Equality of 
Variances 

t-test for Equality of 
Means ServQual Expectations 

Item 

E
qu

al
 

V
ar

ia
nc

es
? 

F Sig. t df 
2-tailed 
Signif. 

1. Work finished when 
promised 

Yes 2.998 .086 1.636 141 .104 

2. Sincere interest in 
solving problems 

No 5.280 .023 2.652 
101.33 

2 
.009 

3. Services performed 
right the first time 

Yes 2.542 .113 1.232 141 .220 

4. Services provided 
when promised 

Yes 2.024 .157 1.239 141 .217 

5. Systems are fully-
functional 

Yes .903 .344 .989 141 .324 

6. Inform users of 
available services 

Yes 2.498 .116 1.773 141 .078 

7. Provide prompt 
service 

Yes 1.837 .177 1.311 141 .192 

8. Willing to assist 
users 

No 7.009 .009 3.373 
97.662 

.001 

9. Never too busy to 
respond 

No 
14.144 

.000 3.616 
87.333 

.000 
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Table 85. Inter-Company Tests for Equality of Means of 
ServQual Expectation Variables (10 to 18) 

ServQual Expectations 
Item E

qu
al

 
V

ar
ia

nc
es

? 

Levene's Test 
for Equality of 

Variances 
t-test for Equality of Means 

ServQual Expectations 
Item E

qu
al

 
V

ar
ia

nc
es

? 

F Sig. t df 
2-tailed 
Signif. 

10. Behavior instills 
confidence 

Yes .702 .403 1.977 141 .050 

11. Feel safe in 
transactions 

Yes .109 .741 -.120 141 .905 

12. Consistently 
courteous 

Yes 2.592 .110 1.644 140 .102 

13. Have knowledge to 
answer questions 

Yes .013 .910 .652 141 .516 

14. Provide individual 
attention 

Yes 1.063 .304 1.485 141 .140 

15. Operational hours 
convenient to users 

Yes .182 .671 .722 141 .471 

16. Employees give 
personalized attention 

Yes 1.560 .214 1.185 141 .238 

17. Have user's best 
interests at heart 

Yes .062 .803 .298 141 .766 

18. Understand user's 
specific needs 

Yes .509 .477 -.118 141 .906 
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Table 86. Mean Values for ServQual Performance Variables (1 to 9) 

Item Description Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

1. Work finished 
when promised 

ABC 27 4.444 1.013 .195 1. Work finished 
when promised XYZ 97 4.505 1.156 .117 

2. Sincere interest in 
solving problems 

ABC 27 4.778 1.281 .247 2. Sincere interest in 
solving problems XYZ 97 4.443 1.163 .118 

3. Services 
performed right the 
first time 

ABC 27 4.556 1.013 .195 3. Services 
performed right the 
first time XYZ 97 4.247 1.146 .116 

4. Services provided 
when promised 

ABC 27 4.519 1.051 .202 4. Services provided 
when promised XYZ 97 4.381 1.168 .119 

5. Services are fully 
functional 

ABC 27 4.741 1.130 .217 5. Services are fully 
functional XYZ 97 4.216 1.563 .159 

6. Informs users of 
available services 

ABC 27 4.037 1.091 .210 6. Informs users of 
available services XYZ 97 4.113 1.428 .145 

7. Provides prompt 
service 

ABC 27 4.444 1.013 .195 7. Provides prompt 
service XYZ 97 4.320 1.186 .120 

8. Willing to assist 
users 

ABC 27 4.926 1.542 .297 8. Willing to assist 
users XYZ 97 4.186 1.236 .125 

9. Never too busy to 
respond 

ABC 27 4.185 1.415 .272 9. Never too busy to 
respond XYZ 97 4.124 1.201 .122 
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Table 87. Mean Values for ServQual Performance Variables (10 to 18) 

Item Description Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

10. Behavior instills 
confidence 

ABC 27 4.481 1.312 .252 10. Behavior instills 
confidence XYZ 97 4.320 1.177 .120 

11. Feel safe in 
transactions 

ABC 27 4.864 1.159 .223 11. Feel safe in 
transactions XYZ 97 4.808 1.373 .139 

12. Consistently 
courteous 

ABC 27 5.148 1.134 .218 12. Consistently 
courteous XYZ 97 4.804 1.178 .120 

13. Have knowledge to 
answer questions 

ABC 27 4.889 1.219 .235 13. Have knowledge to 
answer questions XYZ 97 4.505 1.128 .115 

14. Provide individual 
attention 

ABC 27 4.861 1.136 .219 14. Provide individual 
attention XYZ 97 4.260 1.177 .120 

15. Operational hours 
convenient to users 

ABC 27 4.370 1.597 .307 15. Operational hours 
convenient to users XYZ 97 4.732 1.418 .144 

16. Employees give 
personalized attention 

ABC 27 4.741 1.289 .248 16. Employees give 
personalized attention XYZ 97 4.258 1.121 .114 

17. Have user's best 
interests at heart 

ABC 27 4.444 1.340 .258 17. Have user's best 
interests at heart XYZ 97 4.515 1.174 .119 

18. Understand user's 
specific needs 

ABC 27 4.074 1.238 .238 18. Understand user's 
specific needs XYZ 97 4.124 1.348 .137 
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Table 88. Inter-Company Tests for Equality of Means of 
ServQual Performance Variables (1 to 9) 

ServQual Performance 
Items 

o-
r H <L> 

II 

Levene's Test 
for Equality 
of Variances 

t-test for Equality of Means 
ServQual Performance 

Items wg 
> F Sig. t df 

2-tailed 
Signif. 

1. Work finished when 
promised 

Yes .565 .454 -.248 122 .805 

2. Sincere interest in 
solving problems 

Yes 1.363 .245 1.292 122 .199 

3. Services performed 
right the first time 

Yes .005 .946 1.266 122 .208 

4. Services provided when 
promised 

Yes .003 .954 .551 122 .583 

5. Systems are fully-
functional 

Yes 2.313 .131 1.627 122 .106 

6. Inform users of 
available services 

Yes 2.202 .140 -.257 122 .797 

7. Provide prompt service Yes .022 .882 .498 122 .619 

8. Willing to assist users No 4.687 .032 2.297 35.816 .028 

9. Never too busy to 
respond 

Yes 1.660 .200 .226 122 .822 
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Table 89. Inter-Company Tests for Equality of Means of 
ServQual Performance Variables (10 to 18) 

ServQual Performance 
Items 

<>• 

CO 

11 

Levene's Test 
for Equality 
of Variances 

t-test for Equality of Means 
ServQual Performance 

Items 
> F Sig. t df 2-tailed 

Signif. 

10. Behavior instills 
confidence Yes 1.361 .246 .616 122 .539 

11. Feel safe in 
transactions Yes .871 .353 .196 122 .845 

12. Consistently 
courteous Yes .106 .745 1.353 122 .179 

13. Have knowledge to 
answer questions Yes .569 .452 1.536 122 .127 

14. Provide individual 
attention Yes .192 .662 2.363 122 .020 

15. Operational hours 
convenient to users Yes .086 .770 -1.140 122 .257 

16. Employees give 
personalized attention Yes 1.599 .208 1.916 122 .058 

17. Have user's best 
interests at heart Yes .630 .429 -.270 122 .788 

18. Understand user's 
specific needs Yes .162 .688 -.172 122 .864 
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Table 90. Mean Values for ServQual Variables (1 to 9) 

Item Description Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

1. Work finished 
when promised 

ABC 27 -2.037 1.285 .247 1. Work finished 
when promised XYZ 97 -1.227 1.896 .192 

2. Sincere interest in 
solving problems 

ABC 27 -1.630 1.523 .293 2. Sincere interest in 
solving problems XYZ 97 -1.320 1.901 .193 

3. Services 
performed right the 
first time 

ABC 27 -1.667 1.387 .267 3. Services 
performed right the 
first time XYZ 97 -1.395 1.927 .196 

4. Services provided 
when promised 

ABC 27 -1.926 1.357 .261 4. Services provided 
when promised XYZ 97 -1.474 1.774 .180 

5. Services are fully 
functional 

ABC 27 -1.667 1.664 .320 5. Services are fully 
functional XYZ 97 -1.742 2.048 .208 

6. Informs users of 
available services 

ABC 27 -2.111 1.281 .247 6. Informs users of 
available services XYZ 97 -1.464 1.964 .199 

7. Provides prompt 
service 

ABC 27 i 00
 

1.111 .214 7. Provides prompt 
service XYZ 97 -1.423 1.881 .191 

8. Willing to assist 
users 

ABC 27 -1.593 1.782 .343 8. Willing to assist 
users XYZ 97 -1.577 1.836 .186 

9. Never too busy to 
respond 

ABC 27 -2.074 1.269 .244 9. Never too busy to 
respond XYZ 97 -1.082 2.065 .210 
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Table 91. Mean Values for ServQual Variables (10 to 18) 

Item Description Company N Mean 
Std. 

Deviation 
Std. Error 

Mean 

10. Behavior instills 
confidence 

ABC 27 

<N 
00 
r-H

 
1 1.586 .305 10. Behavior instills 

confidence XYZ 97 -1.495 1.684 .171 

11. Feel safe in 
transactions 

ABC 27 -1.395 1.539 .296 11. Feel safe in 
transactions XYZ 97 -1.306 1.647 .167 

12. Consistently 
courteous 

ABC 27 -1.333 1.271 .245 12. Consistently 
courteous XYZ 97 -1.144 1.588 .161 

13. Have knowledge 
to answer questions 

ABC 27 -1.444 1.311 .252 13. Have knowledge 
to answer questions XYZ 97 -1.423 1.533 .156 

14. Provide 
individual attention 

ABC 27 -1.250 1.399 .269 14. Provide 
individual attention XYZ 97 -1.296 1.696 .172 

15. Operational 
hours convenient to 
users 

ABC 27 -1.815 1.841 .354 15. Operational 
hours convenient to 
users XYZ 97 -1.103 1.729 .176 

16. Employees give 
personalized 
attention 

ABC 27 -1.148 1.262 .243 16. Employees give 
personalized 
attention XYZ 97 -1.113 1.695 .172 

17. Have user's best 
interests at heart 

ABC 27 -1.741 1.607 .309 17. Have user's best 
interests at heart XYZ 97 -1.443 1.714 .174 

18. Understand 
user's specific needs 

ABC 27 -1.667 1.240 .239 18. Understand 
user's specific needs XYZ 97 -1.464 1.958 .199 
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Table 92. Inter-Company Tests for Equality of Means of 
ServQual Variables (1 to 9) 

ServQual Items 

E
qu

al
 

V
ar

ia
nc

es
? 

Levene's Test 
for Equality 
of Variances 

t-test for Equality of Means 

ServQual Items 

E
qu

al
 

V
ar

ia
nc

es
? 

F Sig. t df 
2-tailed 
Signif. 

1. Work finished when 
promised 

Yes 2.603 .109 -2.088 122 .039 

2. Sincere interest in 
solving problems 

Yes 1.290 .258 -.780 122 .437 

3. Services performed 
right the first time 

Yes 1.558 .214 -.684 122 .495 

4. Services provided when 
promised 

Yes 2.313 .131 -1.226 122 .223 

5. Systems are fully-
functional 

Yes 1.040 .310 .176 122 .860 

6. Inform users of 
available services 

Yes 3.910 .051 -1.617 122 .108 

7. Provide prompt service No 5.787 .018 -1.368 71.708 .176 

8. Willing to assist users Yes .435 .511 -.038 122 .969 

9. Never too busy to 
respond No 7.394 .008 -3.081 68.405 .003 



317 

Table 93. Inter-Company Tests for Equality of Means of 
ServQual Variables (10 to 18) 

ServQual Items 

O 
cn 

13 3 
a* i 

Levene's Test 
for Equality 
of Variances 

t-test for Equality of Means 

w -g > 
F Sig. t df 2-tailed 

Signif. 

10. Behavior instills 
confidence Yes .321 .572 -.986 122 .326 

11. Feel safe in 
transactions Yes .221 .639 -.252 122 .801 

12. Consistently 
courteous Yes .332 .566 -.569 122 .570 

13. Have knowledge to 
answer questions Yes 1.244 .267 -.067 122 .947 

14. Provide individual 
attention Yes .384 .537 .130 122 .897 

15. Operational hours 
convenient to users Yes .661 .418 -1.866 122 .065 

16. Employees give 
personalized attention Yes .581 .447 -.099 122 .921 

17. Have user's best 
interests at heart Yes .033 .857 -.808 122 .421 

18. Understand user's 
specific needs Yes 3.323 .071 -.509 122 .611 
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Table 94. Mean Values for Computer Playfulness Variables 

Computer 
Playfulness Items Company N Mean 

Std. 
Deviation 

Std. 
Error 
Mean 

1. Spontaneous 
ABC 33 4.818 1.489 .259 

1. Spontaneous 
XYZ 111 5.117 1.444 .137 

2. Imaginative 
ABC 33 4.424 1.542 .268 

2. Imaginative 
XYZ 111 4.640 1.367 .130 

3. Flexible 
ABC 33 4.667 1.514 .264 

3. Flexible 
XYZ 111 5.243 1.435 .136 

4. Creative 
ABC 33 4.606 1.298 .226 

4. Creative 
XYZ 111 4.838 1.398 .133 

5. Playful 
ABC 33 3.879 1.516 .264 

5. Playful 
XYZ 111 4.288 1.631 .155 

6. Original 
ABC 33 4.242 1.458 .254 

6. Original 
XYZ 111 4.486 1.400 .133 

7. Inventive 
ABC 33 4.545 1.277 .222 

7. Inventive 
XYZ 111 4.667 1.384 .131 
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Table 95. Inter-Company Tests for Equality of Means of 
Computer Playfulness Variables 

Computer 
Playfulness 

Items 

Equal 
Variance? 

Levene's Test 
for Equality 
of Variances 

t-test for Equality of Means Computer 
Playfulness 

Items 

Equal 
Variance? 

F Sig. t df 
Sig. (2-
tailed) 

1. Spontaneous Yes .143 .706 -1.037 142 .302 

2. Imaginative Yes 1.089 .299 -.771 142 .442 

3. Flexible Yes .428 .514 -2.001 142 .047 

4. Creative Yes .323 .571 -.849 142 .397 

5. Playful Yes .993 .321 -1.286 142 .201 

6. Original Yes .009 .924 -.871 142 .385 

7. Inventive Yes .391 .533 -.449 142 .654 
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Table 96. Mean Values for Usefulness and Ease of Use Variables 

Variable Company N Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

1. Accomplish Tasks 
Quickly 

ABC 33 4.576 1.786 .311 1. Accomplish Tasks 
Quickly XYZ 106 4.245 1.856 .180 

2. Easier to do job 
ABC 33 4.273 1.825 .318 

2. Easier to do job 
XYZ 106 4.443 1.604 .156 

3. Useful in job 
performance 

ABC 33 4.273 1.957 .341 3. Useful in job 
performance XYZ 106 4.849 1.655 .161 

4. Increase 
productivity 

ABC 33 4.242 1.768 .308 4. Increase 
productivity XYZ 106 4.443 1.762 .171 

5. Enhances job 
Effectiveness 

ABC 33 4.273 1.682 .293 5. Enhances job 
Effectiveness XYZ 106 4.519 1.692 .164 

6. Improves job 
performance 

ABC 33 4.273 1.807 .315 6. Improves job 
performance XYZ 106 4.358 1.657 .161 

7. Easy to accomplish 
tasks 

ABC 33 4.364 1.851 .322 7. Easy to accomplish 
tasks XYZ 106 4.198 1.775 .172 

8. Easy to learn 
ABC 33 4.636 1.655 .288 

8. Easy to learn 
XYZ 106 5.038 1.862 .181 

9. Easy to operate 
skillfully 

ABC 33 4.242 1.838 .320 9. Easy to operate 
skillfully XYZ 106 4.651 1.741 .169 

10. Clear and 
understandable 
interactions 

ABC 33 4.212 1.654 .288 10. Clear and 
understandable 
interactions XYZ 106 4.434 1.610 .156 
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Table 97. Inter-Company Tests for Equality of Means of 
Usefulness and Ease of Use Variables 

Usefulness / Ease of 
Use Items 

Equal 
Variance? 

Levene's Test 
for Equality of 

Variances 

t-test for Equality of 
Means Usefulness / Ease of 

Use Items 
Equal 

Variance? 

F Sig. t df Sig. (2-
tailed) 

1. Accomplish Tasks 
Quickly Yes .276 .600 .901 137 .369 

2. Easier to do job Yes 1.249 .266 -.516 137 .606 

3. Useful in job 
performance Yes 3.290 .072 -1.671 137 .097 

4. Increases 
productivity Yes .008 .929 -.572 137 .569 

5. Enhances job 
effectiveness Yes .003 .956 -.731 137 .466 

6. Improves job 
performance Yes .071 .790 -.254 137 .800 

7. Easy to 
accomplish tasks Yes .141 .708 .463 137 .644 

8. Easy to learn Yes .475 .492 -1.109 137 .269 

9. Easy to operate 
skillfully Yes .279 .598 -1.162 137 .247 

10. Clear and 
understandable 
interactions 

Yes .143 .706 -.687 137 .493 
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Table 98. ServQual Expectations' Factor Scores with Eigenvalues > 1 

Item Number and Description 
Commun-

i t y 
Factor 

A 
Factor 

B 

1 Work finished when promised .847 .380 .838 

2 Sincere interest in solving problems .801 .376 .812 

•§ 3 
Services performed right the first 
time 

.817 .421 .800 

P4 
4 Services provided when promised .901 .346 .884 

5 Systems are fully-functional .760 .487 .723 

6 Inform users of available services .759 .377 .786 
£ 

i 7 Provide prompt service .859 .528 .762 
O £L| Q GO o Willing to assist users .758 .619 .613 

9 Never too busy to respond .565 .650 .378 

10 Behavior instills confidence .747 .734 .456 
<U 

i 11 Feel safe in transactions .667 .678 .455 

12 
CO 

Consistently courteous .786 .790 .403 
•̂s 

13 Have knowledge to answer questions .810 .834 .340 

14 Provide individual attention .680 .723 .398 

15 Operational hours convenient to users .645 .659 .459 

f & 16 

1 
Employees give personalized 
attention 

.660 .707 .399 

w 
17 Have user's best interests at heart .673 .768 .287 

18 ! Understand user's specific needs .630 .732 .307 
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Table 99. ServQual Performance's Factor Scores with Eigenvalues > 1 

Item Number and Description 
Commun-

ality 
Factor 

A 
Factor 

B 
Factor 

C 

1 Work finished when promised .599 .546 .496 .236 

2 
Sincere interest in solving 
problems 

.672 .682 .356 .283 

""a* 
£ 3 
od 

Services performed right the first 
time 

.724 .483 .627 .311 

4 Services provided when promised .722 .618 .546 .205 

5 Systems are fully-functional .682 .245 .784 .088 

6 Inform users of available services .777 .310 .817 .112 

7 
w / a 

Provide prompt service .752 .541 .626 .259 

8h O W O Willing to assist users .759 .732 .367 .296 

9 Never too busy to respond .555 .541 .471 .200 

10 Behavior instills confidence .636 .575 .486 .262 

8 11 Feel safe in transactions .551 .578 .205 .419 

3 12 
<Z1 

Consistently courteous .757 .829 .033 .261 

< 
13 

Have knowledge to answer 
questions 

.620 .231 .412 .630 

14 Provide individual attention .799 .778 .411 .161 

15 
Operational hours convenient to 
users 

.755 .285 .015 .821 

"5 
1* 16 
w 

Employees give personalized 
attention 

.730 .773 .323 .166 

17 Have user's best interests at heart .774 .353 .471 .654 

18 Understand user's specific needs .794 .126 .727 .500 
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Table 100. ServQual's (Gap Scores) Factor Scores with Eigenvalues > 1 

Item Number and Description 
Commun-

ality Factor A Factor B 

1 Work finished when promised .789 .402 .792 

2 Sincere interest in solving problems .677 .433 .700 
5 
1 3 
» PH 

Services performed right the first 
time 

.845 .404 .826 

Pi 
4 Services provided when promised .856 .375 .846 

5 Systems are fully-functional .661 .307 .752 

6 Inform users of available services .772 .389 .788 

7 
CO / a 

Provide prompt service .798 .565 .691 
o 
& 8 Willing to assist users .719 .726 .437 
P4 

9 Never too busy to respond .588 .685 .345 

10 Behavior instills confidence .742 .739 .442 
ID 
1 11 Feel safe in transactions .631 .653 .452 

1 12 Consistently courteous .665 .750 .322 

13 Have knowledge to answer questions .565 .659 .362 

14 Provide individual attention .735 .798 .314 

15 
Operational hours convenient to 
users 

.508 .628 .336 

a 
& 16 
w 

Employees give personalized 
attention 

.741 .797 .326 

17 Have user's best interests at heart .675 .671 .475 

18 Understand user's specific needs .575 .536 .536 
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Table 101. ServQual Expectation's Factor Scores 
when Forced to Maintain Four Factors 

Item Number and Description 
Commun 

-ality 
Factor 

A 
Factor 

B 
Factor 

C 
Factor 

D 

1 
Work finished when 
promised 

.853 .806 .267 .217 .292 

2 
• <*H 

Sincere interest in solving 
problems 

.805 .775 .234 .252 .293 

•fH 

3 
Services performed right the 
first time 

.839 .767 .293 .185 .362 

4 
Services provided when 
promised 

.918 .866 .315 .173 .200 

5 Systems are fully-functional .783 .698 .442 .240 .209 

6 
<D 

Inform users of available 
services 

.776 .749 .278 .344 .138 

3 7 o ' 
Provide prompt service .887 .701 .319 .483 .246 

CW o 

Q 8 Willing to assist users .856 .525 .278 .630 .325 

9 Never too busy to respond .827 .270 .219 .790 .285 

10 Behavior instills confidence .763 .387 .495 .507 .333 

§ n Feel safe in transactions .833 .441 .748 .274 .069 
03 

U 12 Consistently courteous .846 .336 .599 .570 .222 
IZ) 

^ 13 
Have knowledge to answer 
questions 

.827 .284 .671 .440 .321 

14 Provide individual attention .865 .312 .295 .354 .745 

15 
Operational hours convenient 
to users 

.775 .416 .449 .122 .621 

r<* 

1 16 
1 

Employees give personalized 
attention 

.853 .311 .268 .370 .740 

w 

17 
Have user's best interests at 
heart .804 .272 .775 .114 .342 

18 
Understand user's specific 
needs 

.719 .286 .726 .188 .272 
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Table 102. ServQual Performance's Factor Scores 
when Forced to Maintain Four Factors 

Item Number and Description 
Commun-

ality 
Factor 

A 
Factor 

B 
Factor 

C 
Factor 

D 

1 
Work finished when 
promised 

.679 .451 .619 .218 .212 

2 
.ts 

Sincere interest in solving 
problems 

.761 .299 .726 .277 .260 

•8 , 
;=i 3 
ai 

Services performed right the 
first time 

.853 .597 .632 .136 .281 

4 
Services provided when 
promised 

.840 .496 .713 .230 .177 

5 Systems are fully-functional .686 .753 .255 .223 .070 

6 <D > 

Inform users of available 
services 

.780 .770 .226 .356 .099 

-

§ 7 
Pi 

Provide prompt service .757 .554 .381 .493 .250 

M o 
<p 8 Willing to assist users .821 .261 .393 .712 .301 

9 Never too busy to respond .836 .364 .064 .808 .216 

10 Behavior instills confidence .654 .407 .357 .543 .259 

1 11 Feel safe in transactions .552 .143 .464 .381 .413 

§ 12 
GO 

Consistently courteous .773 -.053 .706 .456 .253 

^ 13 
Have knowledge to answer 
questions 

.622 .391 .182 .217 .623 

14 Provide individual attention .811 .307 .520 .649 .158 

15 
Operational hours convenient 
to users 

.756 .053 .258 .143 .818 

1 16 & 
Employees give personalized 
attention 

.769 .214 .453 .700 .169 

w 
17 

Have user's best interests at 
heart 

.780 .432 .249 .334 .648 

18 
Understand user's specific 
needs 

.802 .708 .077 .233 .490 
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Table 103. ServQual (Gap Scores) Factor Scores 
when Forced to Maintain Four Factors 

Item Number and Description Coramun-
ality 

Factor 
A 

Factor 
B 

Factor 
C 

Factor 
D 

1 
Work finished when 
promised .826 .298 .760 .227 .329 

2 
.ts 

Sincere interest in solving 
problems .714 .398 .684 .169 .242 

• rH 

£ 3 
06 

Services performed right the 
first time .882 .316 .797 .225 .310 

4 
Services provided when 
promised .891 .297 .819 .222 .289 

5 Systems are fully-functional .842 .242 .569 .676 -.058 

6 
<D > 

Inform users of available 
services .800 .382 .700 .402 .052 

in _ 
§ 7 
p i -

Provide prompt service .831 .562 .627 .318 .145 
CO o q 8 
pi 

Willing to assist users .815 .740 .434 .100 .264 

9 Never too busy to respond .654 .701 .319 .151 .195 

10 Behavior instills confidence .756 .660 .351 .358 .262 

i 1 1 
Feel safe in transactions .699 .610 .330 .454 .114 

cd 

3 12 
00 

Consistently courteous .768 .788 .258 .263 .108 

< 
13 

Have knowledge to answer 
questions .769 .362 .150 .688 .376 

14 Provide individual attention .774 .641 .278 .168 .507 

15 
Operational hours 
convenient to users .763 .286 .291 .181 .751 

1 16 §\ 
Employees give 
personalized attention .743 .676 .248 .298 .367 

w 
17 Have user's best interests at 

heart .853 .307 .318 .539 .606 

18 Understand user's specific 
needs .783 .218 .337 .674 .409 
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Table 104. Inter-Factor Item Correlations for 
Reliability Factor for ServQual - Expectations 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

2 .850 0 13 

1 
3 .830 0 13 

1 
4 .878 0 13 

5 .724 1 12 

1 .8580 0 13 

2 
3 .770 1 12 

2 
4 .804 1 12 

5 .709 1 12 

1 .830 0 13 

3 
2 .770 1 12 

3 
4 .864 0 13 

5 .770 1 12 

1 .878 0 13 

4 
2 .804 2 11 

4 
3 .864 0 13 

5 .805 2 11 

1 .724 2 11 

5 
2 .709 3 10 

5 
3 .770 1 12 

4 
i 

.805 0 (1 identical) 12 

Totals 16 243 
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Table 105. Inter-Factor Item Correlations for 
Responsiveness Factor for ServQual - Expectations 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

7 .836 0 14 

6 8 .695 5 9 

9 .550 12 2 

6 .836 0 14 

7 8 .862 0 14 

9 .680 10 4 

6 .695 8 6 

8 7 .862 0 14 

9 .735 3 11 

6 .550 7 7 

9 7 .680 1 13 

8 
i 

.735 0 14 

Totals 46 122 
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Table 106. Inter-Factor Item Correlations for 
Assurance Factor for ServQual - Expectations 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

10 

11 .707 2 12 

10 12 .825 0 14 10 

13 .709 2 12 

11 

10 .707 1 13 

11 12 .778 0 14 11 

13 .750 0 14 

12 

10 .825 0 14 

12 11 .778 0 14 12 

13 .794 0 14 

13 

10 .709 1 (1 identical) 12 

13 11 .750 0 14 13 

12 .794 0 14 

Totals 6 161 



333 

Table 107. Inter-Factor Item Correlations for 
Empathy Factor for ServQual - Expectations 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

15 .711 1 12 

14 
16 .815 0 13 

14 
17 .561 12 1 

18 .601 6 7 

14 .711 0 13 

15 
16 .676 1 12 

15 
17 .646 4 9 

18 .523 12 1 

14 .815 0 13 

16 
15 .676 1 12 

16 
17 .578 10 3 

18 .561 11 2 

14 .561 9 4 

17 
15 .646 4 9 

17 
16 .578 7 6 

18 .728 0 13 

14 .601 4 9 

18 
15 .523 12 (1 identical) 0 

18 
16 .561 8 5 

17 
i 

.728 0 13 

Totals 102 157 
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Table 108. Inter-Factor Item Correlations for 
Reliability Factor for ServQual - Performance (ServPerf) 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

2 .604 3 10 

1 
3 .664 0 13 

1 
4 .749 0 13 

5 .470 9 4 

1 .604 5 8 

2 
3 .722 0 13 

2 
4 .757 0 13 

5 .484 9 4 

1 .664 2 11 

3 
2 .722 1 12 

3 
4 .832 0 13 

5 .637 4 9 

1 .749 0 13 

4 
2 .757 0 13 

4 
3 .832 0 13 

5 .531 9 4 

1 .470 7 6 

5 
2 .484 6 7 

5 
3 .637 1 12 

4 
i 

.531 3 10 

Totals 59 201 
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Table 109. Inter-Factor Item Correlations for 
Responsiveness Factor for ServQual - Performance (ServPerf) 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

1 7 .682 1 13 

6 ! 8 
1 

.536 7 7 

| 9 .608 5 9 

; 6 .682 3 (1 identical) 10 

7 ! 8 
1 

.742 0 14 

i 9 .655 5 (1 identical) 8 

1 6 .536 10 4 

8 i 7 1 .742 1 13 

i 9 .747 1 13 

! 6 .608 4 10 

9 ! 7 1 .655 0 14 

i 8 .747 0 14 

Totals 36 118 



336 

Table 110. Inter-Factor Item Correlations for 
Assurance Factor for ServQual - Performance (ServPerf) 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

10 

11 .562 11 3 

10 12 .543 11 3 10 

13 .462 13 1 

11 

10 .562 1 (2 identical) 11 

11 12 .628 2 12 11 

13 .399 14 0 

12 

10 .543 6 8 

12 11 .628 2 12 12 

13 .479 8 6 

13 

10 .462 8 6 

13 11 .399 12 2 13 

12 .479 8 6 

Totals 96 70 
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Table 111. Inter-Factor Item Correlations for 
Empathy Factor for ServQual - Performance (ServPerf) 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

i 
15 .384 13 0 

14 
16 .860 0 13 

14 
17 .547 9 4 

18 .525 11 2 

14 .384 7 6 

15 
16 .402 6 7 

15 
17 .552 0 13 

18 .409 5 8 

14 .860 0 13 

16 
15 .402 13 0 

16 
17 .532 9 4 

18 .483 11 2 

14 .547 10 3 

17 
15 .552 9 4 

17 
16 .532 10 3 

18 .699 0 13 

14 .525 8 5 

18 
15 .409 12 1 

18 
16 .483 10 3 

17 
» 

.699 0 13 

Totals 143 117 
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Table 112. Inter-Factor Item Correlations for 
Reliability Factor for ServQual - Gap Scores 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

1 2 .707 1 12 

3 .828 0 13 

4 .846 0 13 

5 .606 8 5 

2 1 .707 1 12 

3 .758 0 13 

4 .731 1 12 

5 .574 7 6 

3 1 .828 0 13 

2 .758 1 12 

4 .888 0 13 

5 .653 3 10 

4 1 .846 0 13 

2 .731 2 11 

3 .888 0 13 

5 .655 4 9 

5 1 .606 3 10 

2 .574 6 7 

3 .653 1 12 

4 
" 

.655 1 12 

Totals 39 221 
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Table 113. Inter-Factor Item Correlations for 
Responsiveness Factor for ServQual - Gap Scores 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

| 7 . 7 8 4 0 1 4 

6 ! 8 
1 

. 6 4 4 4 1 0 

i 9 . 6 1 1 7 7 

! 6 . 7 8 4 0 1 4 

7 ! 8 
1 

. 7 9 5 0 1 4 

! 9 . 7 2 3 4 1 0 

! 6 . 6 4 4 7 7 

8 I 7 
1 

. 7 9 5 0 1 4 

i 9 . 7 2 5 1 1 3 

i 6 . 6 1 1 1 1 3 

9 ! 7 
1 

. 7 2 3 0 1 4 

i 8 1 . 7 2 5 0 1 4 

Totals 2 4 1 4 4 
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Table 114. Inter-Factor Item Correlations for 
Assurance Factor for ServQual - Gap Scores 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

10 

11 .664 5 9 

10 12 .738 0 14 10 

13 .596 11 3 

11 

10 .664 0 14 

11 12 .714 0 14 11 

13 .567 11 3 

12 

10 .738 0 14 

12 11 .714 0 14 12 

13 .588 5 9 

13 

10 .596 3 11 

13 11 .567 4 (1 identical) 9 13 

12 
i 

.588 3 11 

Totals 42 125 
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Table 115. Inter-Factor Item Correlations for 
Empathy Factor for ServQual - Gap Scores 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

15 .573 9 4 

14 
16 .791 0 1 3 

14 
17 .628 3 10 

18 .590 9 4 

14 .573 0 13 

15 
16 .561 1 12 

15 
17 .665 0 13 

18 .483 10 3 

14 .791 0 13 

16 
15 .561 10 3 

16 
17 .654 2 11 

18 .581 9 4 

14 .628 6 7 

17 
15 .665 3 10 

17 
16 .654 4 9 

18 .789 0 13 

14 .590 7 6 

18 
15 .483 12 1 

18 
16 .581 8 5 

17 
i 

.789 0 13 

Totals 93 167 
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Table 116. Inter-Factor Item Correlations for 
Information Systems Personnel Factor of UIS 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

2 .567 0 8 

1 
6 .618 0 8 

1 
11 .704 0 8 

12 .239 5 3 

1 .567 0 8 

2 
6 .564 0 8 

2 
11 .625 0 8 

12 .482 0 8 

1 .618 0 8 

6 
2 .564 0 8 

6 
11 .654 0 8 

12 .329 2 6 

1 .704 0 8 

11 
2 .625 0 8 

11 
6 .654 0 8 

12 .410 1 7 

1 .239 6 2 

12 
2 .482 0 8 

12 
6 .329 3 5 

11 
i 

.410 1 7 

Totals 18 142 
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Table 117. Inter-Factor Item Correlations for 
Information Product Factor of UIS 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

i 
8 .646 0 8 

7 
9 .661 0 8 

7 
10 .710 0 8 

13 .518 1 7 

7 .646 0 8 

8 
9 .682 0 8 

8 
10 .737 0 8 

13 .597 0 8 

7 .661 0 8 

9 
8 .682 0 8 

9 
10 .831 0 8 

13 .562 0 8 

7 .710 0 8 

10 
8 .737 0 8 

10 
9 .831 0 8 

13 .605 0 8 

7 .518 1 7 

13 
8 .597 0 8 

13 
9 .562 0 8 

10 .605 0 8 

Totals 2 158 
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Table 118. Inter-Factor Item Correlations for 
Knowledge and Involvement Factor of UIS 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

1 
I 4 

1 \ 
.369 1 9 

\ 5 .358 1 9 

1 
I 3 

A ! 
.369 2 8 

! 5 .457 0 10 

1 i 3 
! 

.358 10 0 
1
 A i 4 1 .475 2 8 

Totals 16 44 
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Table 119. Inter-Factor Item Correlations for 
Information Systems Personnel Factor of Modified UIS 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

1 

2 .567 0 8 

1 6 .618 0 8 1 

11 .704 0 8 

2 

1 .567 0 8 

2 6 .564 0 8 2 

11 .625 0 8 

6 

1 .618 0 8 

6 2 .564 0 8 6 

11 .654 0 8 

11 

1 .704 0 8 

11 2 .625 0 8 11 

6 
i 

.654 0 8 

Totals 0 96 
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Table 120. Inter-Factor Item Correlations for 
Information Product Factor of Modified UIS 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

8 .646 0 7 

7 
9 .661 0 7 

7 
10 .710 0 7 

13 .518 1 7 

7 .646 0 7 

8 
9 .682 0 7 

8 
10 .737 0 7 

13 .597 0 7 

7 .661 0 7 

9 
8 .682 0 7 

9 
10 .831 0 7 

13 .562 0 7 

7 .710 0 7 

10 
8 .737 0 7 

10 
9 .831 0 7 

13 .605 0 7 

7 .518 1 6 

13 
8 .597 0 7 

13 
9 .562 0 7 

10 
" 

.605 0 7 

Totals 2 138 
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Table 121. Inter-Factor Item Correlations for 
Knowledge and Involvement Factor of Modified UIS 

Correlation 
Pairs 

Correlation 
Value 

Number of Inconsistent 
Inter-Factor Correlations 

Number of Consistent 
Inter-Factor Correlations 

1 
i 4 

T ! 
.369 1 8 

! 5 .358 1 8 

1 
! 3 

A ! 
.369 2 7 

1 5 .457 0 9 

1 
! 3 

e 1 
.358 9 0 

5 ! „ ! 4 
i 

.475 2 7 

Totals 15 39 
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Since this research project makes extensive use of structural equation models, 

especially for the purposes of confirmatory factor analysis, it was determined that the 

inclusion of a brief explanation of how to read and interpret these models would be 

appropriate. Therefore, Figure 22 (page 352) is an excerpt from one of the actual 

confirmatory factor analysis models included in this study. Figure 36, (located on page 

370), includes this complete model, which is Model Four for the ServQual analysis. Five 

specific items (labeled as Item A through Item E) have been identified in Figure 22 to 

assist with the explanation process. These labels and pointers are not part of the original 

structural equation model. 

In general, elements included in a structural equation model can be identified as 

representing one of four different, distinct items. These items are; rectangles, ellipses, 

uni-directional arrows, and bi-directional arrows. A brief definition of each element is 

listed below, followed by an explanation of the five items (Item A through Item E) which 

are labeled in Figure 22 on page 352. 

Rectangles (or squares) represent the observed (or endogenous) variables 
in a structural equation model. In a confirmatory factor analysis 
model these variables are utilized to represent the indicators of a 
latent variable (i.e. the survey responses which are being analyzed) 
which make up the hypothesized factor. 

Ellipses (or circles) represent unobserved (or exogenous) variables. These 
are used to indicate latent variables (i.e. the generalized factor) as 
well as errors of measurement associated with observed variables. 

Uni-directional arrows point in a single direction and indicate the 
direction of prediction, from predictor to outcome. 
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Bi-directional arrows are curved and point in two directions. These 
arrows indicate nondirectional association (i.e. correlation) 

between two items. (Hoyle 1995) 

Figure 22's Item A is the error term associated with the observed variable SQ_5. All of 

the error terms in the structural equation model diagrams in this study have names which 

begin with the letters "er". Whenever possible, a name has been created that associates 

this error term with the endogenous variable it is associated with. For example, Item A's 

name is Er5, and it is associated with variable SQ_5. Similarly, the latent variable 

Reliability has an associated error term named "Errel". The value 1.90 which is printed 

immediately above the variable Er5 represents the value of the variance associated with 

this error term. 

Item B is the observed (endogenous) variable SQ_5. In the complete structural 

equation model that Figure 22 is extracted from, this variable represents the numeric 

value of the gap score calculated by subtracting the performance score from the 

expectations score for item number five in the ServQual instrument. (See sections D and 

E of the actual survey instrument - pages 288 and 289 - to see the exact wording of these 

questions.) The value .50, printed immediately above this variable is the squared 

multiple correlation (R2) for the variable SQ_5. 

For purpose of easing the interpretation and reading of the structural equation 

models, all of the observed endogenous variables in the models in this study are named 

by a combination of an abbreviation of the survey instrument and the number of the 

question on the survey that this variable represents. Therefore, based on this variable 
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naming pattern, all of the ServQual Expectations models use variable names of SQE l 

through SQE_18, the ServQual - Performance models use variable names SQP_1 through 

SQP18, the User Information Satisfaction models include variables UIS1 through 

UIS_13, the Ease of Use / Usefulness models include EofUl through EofU4 and Useful 1 

through Useful6, and so on. The numbers for each observed variable correspond to the 

question number on the original survey that this variable represents. 

-Item A 

SQ 1 SQ 2 SQ 3 SQ 4 SQ 5 

\ 
< — I t e m B 

.16 

Service 
Quality 

Reliability) 

-Item C 

ItemD 

Item E 

Figure 22. How to Interpret Confirmatory Factor Analysis Figures 
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Figure 22's Item C is the path between the latent variable Reliability and the 

observed variable SQ_5. Item C's value of .71 represents the standardized regression 

weight for this path. A latent variable is also referred to as a construct or factor, and can 

be interpreted as the underlying factor in a confirmatory factor analysis model. In all of 

the confirmatory factor analysis models used in this study, the unobserved latent variables 

will be named with a name that corresponds with the a priori factor name for this item 

based on the instrument which is being evaluated. Therefore, the latent variables of 

Reliability, Responsiveness, etc. appear in the ServQual models, while the names IS 

Personnel, Info Product (Information Product), and Know and Inv (Knowledge and 

Involvement) occur in the User Information Satisfaction models. This naming 

convention is another attempt at simplifying the reading and interpretation of these 

models. 

Item D on Figure 22 is the latent variable Reliability, one of the four factors 

which is hypothesized as being included in the ServQual instrument. If the ServQual 

instrument was simultaneously a perfectly reliable (reliability =1.0), perfectly measured 

(percentage of variance extracted = 100%), and perfectly valid instrument (tests which are 

obviously impossible requirements for any survey instrument), then the latent variable 

Reliability could be thought of as the overall "cause" for the responses to SQ_1 through 

SQ_5. Item D's value (.80) represents the squared multiple correlation (R ) for this 

variable. 
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Item E represents the second-order factor which is included in underlying 

ServQual model. Since ServQual is hypothesized to be an overall measurement of 

service quality, it is then hypothesized that this global measure of Service Quality is the 

determinant of four sub-items - Reliability, Responsiveness, Assurance, and Empathy. 

The inclusion of the second-order factor in this diagram represents this global quality 

measure. Item E's value (.16) represents the squared multiple correlation (R ) for this 

variable. 

For more information concerning the basics of Structural Equation Modeling, 

including more in-depth definitions for the various components, the reader is referred to 

any one of a number of texts, chapters, or articles included in the bibliography for this 

chapter. In particular, Hair, Anderson, Tatham and Black's text on Multivariate Data 

Analysis (1995) includes an excellent introduction to Structural Equation Modeling in 

Chapter 11, while Muruyama's text Basics of Structural Equation Modeling (1998) and 

Hoyle's Structural Equation Modeling (1995) provide in-depth coverage of this topic. 
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Analysis of a Uni-dimensional Model 
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Figure 23. ServQual Expectations' Model One's 
Confirmatory Factor Analysis Results 
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Analysis of four orthogonal factors 
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Figure 24. ServQual Expectations' Model Two's 
Confirmatory Factor Analysis Results 
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ServQual Expectations 
Analysis of four first order factors with correlations 

.41 .52 .43 .25 .64 
(Eri) (Er2\ (Er3) (Er4) (ErB 

.51 .64 .62 .66 .85 
£r14 £r1$ £rf6 £rl7 £r1~8 

.85 | . 7 7 \ . 8 2 ^ . 8 9 ^ .71 .71 ^ . 6 7 ^ . 6 9 / " . 6 0 ^ . 5 6 
SQE_1\ |SQ£_2| SQ£_3) |SQ£_4| |SQE_5| $QEj4SQE_l5$QE_l6SQE_ltSQE_lB 

Reliabili 

225 

Empathy 

123 

1.33 

Assuranc esponsiv 

$ « 
$QE_16SQE_1 i$QE_l2$QE_l3 

co *§> -U v v \ 

SQE_6 SQE_7 SQE_8 SQE_9 
.72 .93 .80 * .52 

1.20 

N=124 
Chi-sq = 399.276 (129 df) 
Chi-sq/df= 3.095 
P (P-close) = .000 (.000) 
RMR = .100 

RMSEA = .131 
GFI = .740 
Tucker-Lewis = .872 
CFI = .892 

Figure 25. ServQual Expectations' Model Three's 
Confirmatory Factor Analysis Results 



ServQual Expectations 
Four first order factors with a 
second-order global quality measure 

360 

.66 .56 .73 .89 
£rli £r1> £r1~B 

SQE_1 \SQE_2 SQE_3 SQE_4 SQE_5 $QE 14&QE 15§QE_ 16SQE_ 17§QE_ 1 5 

\ 

Reliability .84 ,82( Empathy 

Service Quality )1.90 

9 Responsive* Assurance .82 

SQE^tOSQEI iSQE_l2SQE_H3 SQE 6 SQE 7 SQE 8 SQE 9 

N=124 
Chi-sq = 420.573 (131 df) 
Chi-sq/df= 3.210 
P (P-close) = .000 (.000) 
RMR= .111 

RMSEA = .134 
GFI = .731 
Tucker-Lewis = .865 
CFI = .884 

Figure 26. ServQual Expectations' Model Four's 
Confirmatory Factor Analysis Results 



ServQual Performance 
Analysis of a Uni-dimensional Model 

361 

.54 .52 .39 .39 1.26 .41 1.58 .53 .60 .88 

.701 .43.71 .69 

SQP_14 SQP J 5 SQP_16 SQP_17 SQPJ8 

CD Ol 00 

Se/v/ce Quality4 

CO 

SQPJO SQPJ1 SQPJ2 SQPJ3 
m J 44 J ' .45 .40 

'Ertl' <Er12 Er13 

.57 .98 

.53 .72 t .70 ^ .52 

£r6 ,Er7j [Er8] [Er9] €r10 

.86 .36 .53 .74 .75 .80 

SQPJ5 SQP_4 

SQP_6 

SQP_3 SQP_1 

SQP_7 

SQP_2 

SQP_9 SQP_8 

Chi-sq = 529.09 (135 df) GFI = .68 
Chi-sq/df = 3.92 AGFI = .60 
P (close) = .00 (.00) Tucker-Lewis = .76 
RMR = .11 IFI = .79 
RMSEA = .15 CFI = .79 

Figure 27. ServQual Performance's Model One's 
Confirmatory Factor Analysis Results 



ServQual Performance 
Analysis of four orthogonal first order factors 

362 

.20 1.66 .23 .87 1.13 
&14 &15 irfe irl7 

1.36 

38 .86 
SQP_1 SQP_2 SQP_3 SQP_4 SQP_5 $QP_14$QP_1&QP_16$QP_1?SQP_18 

Reliability Empathy 

Assurance 
1.04 

o ^ 

SQP_16SQP_1 iSQP_1$$QP_1$ 

6est esponsive 

.51 .73 * .74 * .68 
SQP_6 SQP_7 SQP_8 SQP_9 

(En 

.89 
{En 

.35 
(£ 

.46 .49 

Chi-square= 886.370 (135 df) 
Chi-Sq/d.f. = 6.566 
P-value (close) = .000 (.000) 
RMR = .702 
RMSEA = .213 

GFI = .563 
AGFI = .447 
Tucker-Lewis = .543 
IFI = .601 
CFI = .597 

Figure 28. ServQual Performance's Model Two's 
Confirmatory Factor Analysis Results 



ServQual Performance 
Analysis of four first order factors with correlations 

363 

.35 1.55 .45 .60 .90 
(Erl4) (Er1$) (Er1& (ErlT) (Erlty 

.48 .46 .25 .21 1.29 
(Erf) (Er2) (Er$j (Er4) (Er§ 

UUUUA 
SQP_1\ |SQP2| |SQP_3| \SQP_4 |SQP_5| ^^4§QPji§QPjb§QPi^§QP~lh 

TJ ' "" "" "" "" ~ 
.27 J .67 J .58 J .48 

Empathy Reliabili 

95 

esponsive Assuranc 

SQP_id$QP_iiSQP_ii>$QP_i3 SQP_6 SQP_7 SQP_8 SQP_9 

Chi-sq = 460.530 (129 df) 
Chi-sq/df= 3.570 
P (p-close) = .000 (.000) 
RMR = .110 
RMSEA = .145 

GFI = .707 
AGFI = .612 
Tucker-Lewis = .789 
IFI = .824 
CFI = .822 

Figure 29. ServQual Performance's Model Three's 
Confirmatory Factor Analysis Results 



364 

ServQual Performance 
Analysis of four first-order factors with a 
second-order global quality measure. 

.49 .46 .25 .21 1.29 
(&) (Er% (jEr$) <Er% 

.35 1.55 .45 .60 .90 
ih5 £r1& £rft &18 

.61 1 .67 .80 .41 .75, 
SQP_1\ |SQP_2| |SQP_3| \SQP_4{ SQP_^ $QP_14$QP_15$QP_16SQP_17$QP_1& . . . . . . . . 

pfReliabili 

.80 

Empathyu 

.98 

"Service Quality 
Performance y-61 

.04 

(ErAsty esDonsive* 

.93 

Assurance 

$QP_lt)&QP_li§QP_1$!$QP_l!3 SQP_6 SQP_9 

Chi-sq = 460.628 (131 df) GFI = .707 
Chi-sq/df= 3.516 AGFI = .618 
P (close) = .000 (.000) Tucker-Lewis = .793 
RMR= .110 IFI = .825 
RMSEA = .143 CFI = .823 

Figure 30. ServQual Performance's Model Four's 
Confirmatory Factor Analysis Results 



365 

ServQual Performance 
Analysis of a second order global measure as 
an estimate for the overall quality measures. 

.36 1.54 
(frPt) (frti) 

.46 
&ih) 

.59 .89 

41 SQP_14<SQP_1 $SQP_16§QPJFFCQP_16 

7 SQP1 SQP_2 SQP_3 SQP_4 SQP_5 

Empathy}« 

1)9 Reliability 
SQP 9 

.76 .42 
&J\SQP_8\4 ( g ) 

esponsiv0^e^ .75 .33 

.92^ 

/Service Qualit 
Performance 

7? SQP 7 

Quahty\ 
ummary> 

SQP 6 

Assurance 

, S ,, „ \ , 
OallQuati OallSatlOallEaseOallUsef 

SQP_1DSQP_11 SQP_ 12SQP_ 13 

~A1 f ,49> / 

t0riO) (Eril) t0r12> 0ri3> 

.88 .67 .78 

Chi-square= 577.876 (204 df) 
Chi-Sq/df= 2.833 
P (close) = .000 (.000) 
RMR = .130 
RMSEA = .122 

GFI = .709 
AGFI = .639 
Tucker-Lewis = .801 
IFI = .826 
CFI = .824 

Figure 31. ServQual Performance's Model Five's 
Confirmatory Factor Analysis Results 



366 

Service Quality 
Analysis of a Uni-dimensional Model 

1.23 .81 .73 1.80 
C&2) (Er3) M (Er5) 

1.07 
&14 

.76\ .75\ .53 

Lf SQ_2l SQ_31 \SQ_4 \ |SQ_5! \SQ_l4 |SQJ^ \SQ_1$ |SQ_77| |sQj 

XX\ \T f/T/v' 
V-'.Vv« 

Service Quality) 2.28 

SQ_10 SQ_11 SQ_12 SQ_13 
.67 /* .58 f .55 / .48 

<Ejr10 Erf1< >Er12 Ert3 

•89 1.10 1.03 1.14 
(fi-7) (Er8) {&9) 

.65 1.08 1.86 

N = 124 
Chi-sq = 527.369 (135 df) 
Chi-sq/df= 3.906 
P (P-close) = .000 (.000) 
RMR = .183 

RMSEA = .154 
GFI = .655 
Tucker-Lewis = .791 
CFI = .816 

Figure 32. ServQual's Model One's 
Confirmatory Factor Analysis Results 



367 

Service Quality 
Analysis of four orthogonal factors 

Reliabili 

2.56 
N=124 
Chi-square= 785.312 ( 135 df) 
Chi-Sq/d.f. = 5.817 
P (P-close) = .000 (.000) 
RMR = 1.516 

1.04 

Assurance 

/Tri 
P <b on CD CO 

JL Jl 
§Q_lb §Q_T1 SQ_12 SQ_13 

. 6 5 / 11 f .48 

.96 1.55 .90 .66 1.21 
£rf4 Eri5 £rll5 ErtJ Erik 

.63 j ^ 5 0 J . 7 7 1 * 3 ^ 
$Q_l4 SQ_l6 §Q_l6 $Q_1t $Q_l8 

Empathy 

RMSEA = .198 
GFI = .604 
Tucker-Lewis = .654 
CFI = .695 

2.32 

l4es esponsiv* 

00 co ^ 
1 0 1 \ 

i i . \ 
SQ_6 SQ_7 SQ_8 SQ_9 

0 0 <&*> p 
1.17 .32 .94 1.48 

Figure 33. ServQual's Model Two's 
Confirmatory Factor Analysis Results 



368 

Service Quality 
Analysis of four first-order factors with correlations 

.69 1.17 .40 .34 1.90 .84 1.58 .77 .80 1.34 
@ ( 0 

VtViwtiW 
SQ_1\ |SQ_2| [SQ_3| \SQ_4\ |SQ_5| SQ_14 §Q3 §Qj^ §Qjb 

Rehabilit Empathy 

Assuranc 

2.22 

_^rfesponsive 

^ / i i 
§Qjb SQ_li 5QJ$ SQ_13 SQ_6 SQ_ 7 SQ_8 SQ_9 

lErTi (ErS) (£r! 
.38 .9cT 1.59 

N=124 
Chi-sq = 346.039 (129 df) 
Chi-sq/df = 2.682 
P (p-close) = .000 (.000) 
RMR = .163 

RMSEA = .117 
GFI = .775 
Tucker-Lewis = .879 
CFI = .898 

Figure 34. ServQual's Model Three's 
Confirmatory Factor Analysis Results 



369 

Service Quality 
Analysis of four first-order factors with a 
second-order global quality measure 

1.17 .40 .35 1.90 .83 1.58 .78 
£rf4 £r1$ £r16 

.81 1.33 
£riy £r1~B 

50 .68 
SQ_1 SQ_2 SQ_3 SQ_4 SQ_$ SQJ4 SQJ5 SQJ6 SQJ7 SQ_18 . . . . 

*<%> '<b 

Reiabilit EmpathyJ* 
& 

Service Quality )2.04 

.90 
N 

esponsivem Assurance 

*• t * 
SQJ6 §QJTI §QJ$ SQ_I3 SQ_6 SQ_7 SQ_8 SQ_9 

N=124 
Chi-sq = 359.381 (131 df) 
Chi-sq/df= 2.743 
P (P-close) = .000 (.000) 
RMR= .169 

RMSEA = .119 
GFI = .768 
Tucker-Lewis = .875 
CFI = .893 

Figure 35. ServQual's Model Four's 
Confirmatory Factor Analysis Results 



370 

Service Quality 
Analysis of second order global measure as 
an estimate for the overall quality measures. 

I .50 .68 
SQ_3 SQ 4 SQ_14\\SQ_15\ | SQ_16\ I SQ_17| [SQ 18 

Reliabilit Empathy 

.60 

•74 .85 

>espons iv^ 9 3 .86 

Quality 
Summary; 

Assurance 

OallQual | Oa//Sa/[ OallEase OallUsef 

SQ_/0||SQ_77 SQ_12\\SQ_13 
7 6 / •65/ .68* 

0rfe) 
N=124 
Chi-square= 461.160 ( 204 dfl 
Chi-Sq/df = 2.261 
P (P-close) = .000 (.000) 
RMR = .178 

•1 05 RMSEA = .101 
1 0 5 GFI = .760 

Tucker-Lewis = .877 
CFI = .892 

Figure 36. ServQual's Model Five's 
Confirmatory Factor Analysis Results 



APPENDIX H 

ORIGINAL USER INFORMATION SATISFACTION 

CONFIRMATORY FACTOR ANALYSIS RESULTS 



372 

User Information Satisfaction 
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Uni-dimensional (single factor) analysis 
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Three orthogonal factors analysis 
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Three correlated first-order factors 
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Confirmatory Factor Analysis 
One second-order factor dependent 
on three first-order factors 
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Confirmatory Factor Analysis 
One second-order factor dependent on 
three first-order factors, with summary items. 
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Modified User Information Satisfaction 
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Confirmatory Factor Analysis 
Analysis of three orthogonal factors 
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Modified User information Satisfaction cm-square = 87.850 (52 Df.) 
Confirmatory Factor Analysis 
One second-order factor dependent 
on three first-order factors 
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Confirmatory Factor Analysis 
Assessment of overall quality items 
based on UIS instrument items 
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Figure 48. Modified UIS Instrument 
Confirmatory Factor Analysis for Model Six 
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