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ABSTRACT 
 
 
 

This research draws from new institutionalism and organizational behavior to 

address questions regarding how self-managed work teams (SMWTs) are diffused among 

jurisdictions and how effective they are when adopted.  This work first reviews a diverse 

set of public management literature that comprises the state of knowledge about the 

diffusion and effectiveness of self-managed work teams.  On this foundation, a 

conceptual model of the combination of self-managed work team diffusion and 

effectiveness is developed that includes the diffusion model of self-managed work teams 

and the effectiveness model of self-managed work teams.   

National survey data from a sample of 204 municipal governments are analyzed 

from the institutionalism perspective.  The question, “why do organizations use self-

managed work teams?” is explored using the logit regression method.  Another set of 

national survey data from a sample of 176 participants in self-managed work teams is 

analyzed from the organizational behavior perspective.  This analysis explores how 

workers perceive the effectiveness of self-managed work teams by using the structural 

equation modeling method.   

The key findings of this dissertation include the following:  professional networks 

and city employees' shared belief in service quality increases the likelihood of using self-

managed work teams.  Also, the empirical findings reveal that the level of teamwork has 

a positive direct effect on all three dimensions of effectiveness (i.e., job satisfaction, 

resource attainment, and team performance).  The level of self-management, however, is 

positively directly related only to resource attainment.     

This work contributes to public sector scholarship and practice.  In the realm of 

new institutionalism, the key gap this effort helps to fill is the empirical specification of 

the diffusion of organizational practice.  From the perspective of organizational behavior, 

the contribution of this work is the development of a key aspect of a more realistic model 

of the effectiveness of self-managed work teams.  Further, the findings of this project 



 

 xiv

imply that sophisticated, professional management can improve the effectiveness of 

organizational practice.  The teamwork factor, better described as ‘esprit d’corps’, is a 

more powerful tool to increase organizational effectiveness than the self-management 

factor.   
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CHAPTER 1  

INTRODUCTION 

 
 
 
 

Background of the Study 
 
 
This study examines how self-managed work teams (SMWTs) are diffused among 

jurisdictions and how effective they are when adopted.  SMWTs are defined as relatively 

autonomous work groups whose members share responsibility and leadership to 

accomplish their independent tasks1.  The study applies institutional and behavioral 

perspectives of organizations to analyze the diffusion and effectiveness of SMWTs.   

Municipalities face rapidly changing internal and external environments.  SMWTs 

have had increased attention in municipal management since the mid 1990s because they 

provide a means of adapting to a changing environment.  One can view the emergence of 

SMWTs in municipal management as a response to challenges that confront public 

administration.    

Change is continuous;  in fact, the history of public administration theory and 

practice is marked by innovations designed to respond to changing contexts.  About a 

hundred years ago, Frederick Taylor sought solutions to production problems caused by 

the industrial revolution.  Believing that there is “one best way” to engineer production, 

Taylor (1911) and his cohorts (Gilbreth & Gilbreth, 1917) conducted time and motion 

studies of workers and designed tasks accordingly.  By contrast, human relations theorists 

challenged Scientific Management’s characterization of motivation (e.g., Maslow, 1954; 

Mayo, 1933; McGregor, 1960).  Human relations theorists believe that different people 

have different needs and that workers value their informal social relationships.  Thus, the 

                                                 
1 See Chapter 2 for a review of definitions of SMWTs. 
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human relations school argued that management should care about production as well as 

individual employee characteristics and their informal networks.   

More recently, new public management (NPM) has responded to the challenge 

that current public administration faces:  a crisis of limited resources.  From the NPM 

perspective, theorists and practitioners have emphasized business-like approaches, 

believing that market-based management will maximize service delivery.  The NPM 

approach capitalizes on privatization, deregulation, empowerment, downsizing, 

performance measurement, public–private partnerships, and total quality management 

(TQM), among others.  SMWT can be included in this mix because it represents a 

divergence from reliance on traditional bureaucratic processes.   

By definition, management is at the core of public administration.  In his famous 

1887 essay, “The Study of Public Administration,” Woodrow Wilson argued that public 

administration should be premised on a science of management and separate from 

traditional politics.  Leonard D. White wrote the first textbook for public administration, 

“Introduction to the Study of Public Administration,” in 1926.  He emphasized that 

management is the basis for the study of public administration.  

Nowadays, management in governments is confronted with at least three 

challenges:  (a) environmental change, (b) structural change, and (c) behavioral change.  

These changes require different styles of management techniques.  Just as scientific 

management and subsequent techniques were reactions to change, the theory and practice 

of SMWTs responds to the contemporary context.  The following discussion provides an 

explanation of these three challenges.  

First is environmental change.  Public organizations are not independent, but 

rather exist in the changing social context.  The two most conspicuous changes are 

technological development and cultural diversity.  Technology has been changing at an 

extremely rapid pace, especially information technologies.  About a decade ago, less than 

10% of U.S. local governments had websites, but now more than 90% have them 

(Holden, Norris, & Fletcher, 2003; Sprecher, Talcove, & Bowen, 1996).  Computers, the 

internet, emails, wireless communication, and local area networks (LAN) facilitate 

SMWT use by enhancing rapid, accurate communication channels.   
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Meanwhile, American society is becoming more and more diverse not only in 

terms of race and gender but also religion, age, physical attribute, regional differences 

and sexual orientation (Carr-Ruffino, 1996; Judy & D’Amico, 1997; Naff, 2001).   

Managing diversity has long been a means for fostering democratic values while 

improving productivity (Kingsley, 1944; Riccucci, 2002; Thomas, 1990).  Given the 

increasing workforce diversity, the SMWT is an appropriate management technique 

because it takes advantage of multiple perspectives and cultural diversity. 

The second challenge refers to structural change in public organizations.  

Bureaucratic structure is still at the core of government management.  Max Weber 

(1921/1947) believed that organizations could maximize efficiency by constructing a 

highly formalized, specialized, and centralized hierarchical structure.  In response, anti 

“ideal” bureaucracy scholars emphasize pathologies of the classic bureaucracy, such as 

red tape, formalism, sectionalism, avoidance of responsibility, bureaucratic sabotage, 

slow decision making, and so forth (Gouldner, 1954; Merton, 1968; Selznick, 1949; 

Thompson, 1971).   

Based on these criticisms, today’s organizations have been experimenting with 

new structural forms.  These include network, virtual, and team-based structures (e.g., 

O’Toole, 1997; Upton & McAfee, 1996; Yang & Guy, 2004).  While network and virtual 

structures enhance multiple organizations or groups, a team-based structure is oriented to 

a single organization or group.  The SMWT is one of the most advanced forms of team-

based structures (Donovan, 1996; Gibson & Tesone, 2001).   

The third challenge is behavioral change in organization.  Knowledge workers are 

dominant in today’s government organizations, and they differ from industrial workers.  

Knowledge workers are employees whose value for employers is their expertise and 

knowledge (Drucker, 1989).  This term primarily refers to professionally trained workers.  

While knowledge work is increasing, unskilled labor is decreasing.  For example, in 

1970–71, about 2,000 MPA (Master of Public Administration) or equivalent degrees 

were awarded in the U.S.;  in 2001–02, about 8,000 MPA or equivalent degrees were 

awarded (NASPAA, n.d.).  Moreover, new types of knowledge work are emerging, such 

as chief information officers (CIO), IT specialists, and database administrators.  Recently, 
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the United States Office of Personnel Management (2003) defined a new job family with 

new job titles for information technology workers.   

Knowledge workers have different behaviors from traditional workers because 

they have different values and expectations.  They have “advanced technical skills, 

creativity, a desire for autonomy, and self-motivation” (Nahavandi & Malekzadeh, 1999, 

p.13).  Thus, knowledge workers’ job expectations include participation in decision 

processes as well as autonomy.  While 20th Century management was concerned with the 

productivity of manual workers, 21st Century management needs to take into account the 

productivity of knowledge workers (Drucker, 1999).  Recent research interests in 

emotional labor in the workplace are on the same track (e.g., Guy & Newman, 2004).  

The SMWT is viewed as a relevant management technique constructed to deal with the 

knowledge work environment.  

In addition to the increasing number of knowledge workers, the arrival of 

Generation X is another explanation for the behavioral change of public employees.  

Generation Xers are the generational cohort born between 1961 and 1981.  They 

comprise approximately one third of the US public workforce.  Generation Xers are 

believed to have distinctive characteristics from Baby Boomers, such that traditional 

human resource mechanisms are ineffective in recruiting and motivating them 

(Jurkiewicz & Brown, 1998).  Generation Xers prefer fulfillment, technology, and 

flexibility (Rodriguez, Green, & Ree, 2003).  SMWTs respond to Generation Xers’ 

preferences in that they expedite relationship building and flexibility.   

In summary, SMWTs emerge as a new management technique in government 

organizations, especially for those in rapidly changing contexts.  They mark the evolution 

of public administration practice and current NPM trends.  Three challenges pertinent to 

the emergence of SMWTs are identified:  First, the environments of jurisdictions are 

increasingly diverse in culture and advanced in technology.  Second, new organizational 

structures in public agencies have been adopted as a substitute for traditional 

bureaucracy.  Third, the number of knowledge workers and Generation Xers are growing 

and this demands new management strategies.   
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Statement of the Problem 
 
 
Given the above argument regarding the historical and social context, SMWTs are 

likely to be a natural result of the changing context.  In the real world, however, some 

organizations adopt SMWTs and others do not.  This study attempts to explain the gap 

using an institutional perspective.  Once SMWTs are adopted, the next question is how 

effective they are.  Thus, the study steps forward from the institutionalism perspective 

and applies an organizational behavior perspective to look at the effectiveness of 

SMWTs.   

Overall, the purpose of the present study is to better understand self-managed 

work teams in municipal management.  Social scientists and public managers can benefit 

from the experience of governments that have already experimented with SMWTs.  Thus, 

the ultimate goal of the study is to provide helpful information to academics and 

practitioners who are intent on improving the practice of public management.  First of all, 

the study attempts to address the theoretical issues of SMWTs by a comprehensive 

review of literatures.  In addition, the study seeks to explain the adoption and diffusion of 

SMWTs among cities through a national survey.  Furthermore, the study seeks to 

examine the effectiveness of SMWTs in municipalities through a survey of team 

members who are working in them.   

The dissertation aims to establish a more comprehensive model of SMWTs by 

providing a combined model of the diffusion and effectiveness of SMWTs.  While the 

diffusion of SMWTs is analyzed within the context of organizations, the effectiveness of 

SMWTs is analyzed within the context of individual perceptions.  The combined model 

explains these two different contexts in a single model.  Since existing research tends to 

look at either one context or the other, this study will be a pioneering work and enrich 

SMWT studies.  Specifically, the study investigates the following three questions.   

The first research question asks about conceptual and theoretical arguments for 

self-managed work teams.  Analysts have defined SMWTs in various ways.  Because 

different definitions lead to different results, it is necessary to review definitions and 

concepts related to SMWTs at the outset.  In addition to definitions and concepts, the 

study considers various theoretical perspectives.  Public administration theories provide 
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an analytical framework to explain social phenomena surrounding SMWTs, such as 

diffusion and effectiveness.  Based on the review of related theories, hypotheses and 

variables for empirical analyses are developed. 

The second research question queries the adoption and diffusion of self-managed 

work teams among municipal governments.  This is a macro level question in that the 

unit of analysis is not an individual employee but a city government.  Although business 

literature suggests that large numbers of American companies are experimenting with 

SMWT use, there is little empirical research on the frequency of SMWT adoption in local 

governments.  The local government focus is salient because municipal services directly 

affect citizens in their everyday lives.  Research on the adoption of SMWTs naturally 

leads to questions about the diffusion of SMWTs.  There have been thousands of works 

on the topic of diffusion of innovations in behavioral science (Rogers, 2003).  This study 

extends the extant research on this area. 

The third research question inquires about the effectiveness of SMWTs.  This is a 

micro level question in that the unit of analysis is not a city government but an individual 

employee.  Based on different levels of organizational analysis, the study identifies three 

distinct approaches of organizational effectiveness:  the participant-satisfaction approach, 

the goal-attainment approach, and the system-resource approach.  The model for SMWT 

effectiveness examines direct effects of the level of self-management and the level of 

teamwork on the three approaches of organizational effectiveness.  At the same time, the 

model includes relationships among the dimensions of effectiveness.   

In short, the goal of the study is to explain the theories, diffusion, and 

effectiveness of SMWT in municipalities.  This dissertation therefore offers a discussion 

of SMWTs regarding the following research questions:  (a) What is the conceptual and 

theoretical framework for SMWTs?;  (b) what explains the diffusion of SMWTs among 

local governments?;  and (c) How effective are SMWTs when they are adopted?   

 
 

Significance of the Study 
 
 
This study has significant theoretical implications for research in organizational 

behavior and public administration, as well as practical implications for managers and 
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administrators of public organizations.  In addition, citizens can take advantage of this 

research in monitoring their governments.   

First, the study contributes to scholarship by enriching public management theory.  

Since Mary Parker Follett highlighted the importance of worker participation, researchers 

have studied teamwork.  Many believe that self-managed work teams represent the 

cutting edge for Follett-type management, following on the heels of Edward Deming’s 

quality-based management and Peter Drucker’s knowledge-based management.  In this 

vein, the dissertation offers a significant contribution to management scholars who seek 

to advance the theory and practice of human capital maximization in today’s public 

agencies.  

Second, for public managers, a systematic study of SMWTs can enhance their 

understanding of this participative management technique.  The study provides empirical 

evidence of SMWT adoption and performance across the nation.  Taking advantage of 

this information can enable public managers to make informed decisions about the 

applicability of SMWTs in their work settings and to review the degree to which their 

management practices maximize available human capital. 

Last, citizens interested in public performance can benefit from this study.  One of 

the important goals of adopting management innovations is to provide better service to 

citizens by increasing public productivity and enhancing public performance.  Citizens 

who live in cities where public managers are knowledgeable about SMWTs may 

experience tangible benefits from increased performance as managers make informed 

decisions about when to adopt (or not adopt) SMWTs. 

 
 

Overview of the Study 
 
 
This chapter has introduced background information to understand the emergence 

of SMWT in public organizations, followed by research questions and a discussion of 

their importance.  The remainder of the dissertation investigates the questions by 

empirical analyses. The study is organized into five chapters. 

Chapter 2 reviews significant prior research and provides the theoretical 

underpinnings for the dissertation.  The chapter compares and contrasts extant definitions 
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on SMWTs to clarify common elements of the definition.  In addition to the 

conceptualization of SMWTs, the chapter explores appropriate literatures on SMWT 

diffusion and SMWT effectiveness.  The diffusion of innovations framework guides the 

literature review on the diffusion of SMWTs.  The organizational effectiveness 

framework from an organizational behavior perspective directs the literature review on 

the effectiveness of SMWTs. 

Chapter 3 presents the research models and specific hypotheses to be tested.  The 

conceptual framework for the empirical analysis is developed with two steps.  First, a 

model of SMWT diffusion captures a causal relationship between institutional factors and 

the adoption of SMWTs.  Independent variables include regulative, normative, and 

cultural-cognitive institutional factors.  The SMWT diffusion model explains the effect of 

those independent variables on the adoption of SMWTs among cities.  Second, a model 

of SMWT effectiveness sheds light on complex causal paths regarding the effects of 

SMWTs on the multiple perspectives of organizational effectiveness.  Three perspectives 

of organizational effectiveness are considered as endogenous variables:  the participant-

satisfaction approach; the goal-attainment approach; and the system-resource approach.   

Chapter 4 describes the research methodology employed in this study.  Data 

collection efforts are introduced first.  Then, questionnaire development efforts are 

explained.   Next, questionnaire delivery and response rate are delineated.  Finally, the 

chapter mentions statistical techniques that are used to analyze the data. 

Chapter 5 reports and discusses the statistical results based on the survey 

administered to cities about self-managed work team diffusion.  Characteristics of the 

data and descriptive statistics of the survey items are presented, followed by logit 

regression analysis to estimate parameters.  The chapter closes with findings from the 

logit regression analysis.  

Chapter 6 reports and discusses the statistical results on the effectiveness of self-

managed work teams using survey data drawn from the 2005 national survey of city 

employees.  The chapter first provides some basic characteristics of the respondents.  

Data examination procedures are described next.  The chapter presents a brief review of 

the goodness-of-fit measures for structural equation modeling.  The chapter also 

summarizes the results of confirmatory factor analysis.  The structural equation modeling 
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analysis and its results and findings are finally described.  Various diagnostic procedures 

are introduced to assure the appropriate application of the structural equation modeling 

technique.   

Chapter 7 provides concluding observations drawn from the study.  The chapter 

begins with a review of the outline of the dissertation.  Then, key findings of the study 

are summarized.  In addition, theoretical and policy implications of the study are 

examined.  An assessment of the shortcomings of the study and an agenda for future 

research are also included. 
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CHAPTER 2  

LITERATURE REVIEW 

 
 
 
 

This chapter presents a review of the literature pertinent to the diffusion and 

effectiveness of self-managed work teams (SMWTs).  The chapter opens with the 

conceptualization of SMWTs.  Next, the review discusses the diffusion of SMWTs 

followed by the effectiveness of SMWTs.  Since SMWTs are relatively new to the body 

of theory in public administration, a great volume of references are drawn from 

disciplines other than public administration.   

The first section of the chapter discusses definitional and theoretical issues on 

SMWTs.  A large number of definitions are examined.  Then, four key elements of 

SMWTs are considered:  independent task, autonomous decision-making, shared 

responsibility, and shared leadership.  Of all the theoretical issues on SMWTs, two 

theories are dominant:  socio-technical systems theory and participatory management 

theory.  These two theories are discussed as a theoretical background of SMWTs.   

The second section of the chapter reviews literatures on the diffusion of SMWTs.  

The section begins with Rogers’s (2003) classic work on the diffusion of innovations.  

Then, the discussion is narrowed down to the diffusion of organizational practices.  Two 

distinct theoretical perspectives, that is, rational choice and institutional perspectives, are 

introduced.  Finally, the section describes a systematic review of prior literatures on the 

diffusion of organizational practices.   

The third section of the chapter considers the effectiveness of SMWTs.  The 

section examines three perspectives of generally discussed organizational effectiveness:  

the participant-satisfaction approach; the goal-attainment approach; and the system-

resource approach.  Based on this, the section offers a review of the literature on SMWT 

effectiveness.   
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Definitions and Theoretical Issues 
 
 

 In general, there have been two areas of knowledge on how people work together 

(Levi, 2001).  The first one is the group dynamics perspective—a main interest to 

psychologists and social scientists.  The second one is the team practice perspective—a 

main concern of management researchers and applied social scientists.  Keeping both of 

these in mind, this section reviews existing definitions of the SMWT, followed by key 

characteristics of it.  Also, the SMWT is compared with related concepts.  Additionally, 

two intellectual antecedents of SMWTs are reviewed in this section:  socio-technical 

systems (STS) theory and participatory management theory.   

 
Definitions of Self-Managed Work Teams 

 
Like many other social science concepts, there is no such thing as a typical 

definition of SMWTs.  Instead, there are many variations.  Even the term “self-managed 

work team” is not used consistently.  For example, the following terms are often used 

interchangeably:  self-managed work teams, self-managed teams, self-managing teams, 

self-directed work teams, self-directed teams, self-directing teams, natural teams, 

semiautonomous work groups, autonomous work groups, and self-regulating work 

groups.  This study uses the term self-managed work teams (SMWTs) and considers 

these variations as different names for SMWTs. 

Although there is no unanimous definition of SMWTs, most researchers agree 

that SMWTs are autonomous work groups (e.g., Gibson & Tesone, 2001; Goodman, 

Devadas, & Hughson, 1988; Kirkman & Shapiro, 1997; Nahavandi & Malekzadeh, 1999; 

Rogers, Metlay, Kaplan, & Shapiro, 1995; Wellins, Wilson, Katz, Laughlin, & Day, 

1990; Wiesman, 2000; Yeatts & Hyten, 1998).  Thus, SMWT researchers focus on 

groups rather than individuals or organizations.  Also, members in SMWTs have 

autonomous control over their work, rather than being directed by their supervisors.   
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Table 2.1  Definitions of Self-Managed Work Teams 
 

Authors Definitions 

Donnellon (1996) 
 
 
 
Goodman et al. (1988) 
 
 
Hackman (2002) 
 
 
 

Kirkman and Shapiro (2001) 
 
 
 
Nahavandi and Malekzadeh 
(1999) 
 
Orsburn et al. (1990) 
 
 
 
Rogers et al. (1995) 
 
 
 
 
Wellins et al. (1990) 
 
 
 
Wiesman (2000) 
 
 
 
 
 
Yeatts and Hyten (1998) 
 

A self-managed work team is “a group of people who are 
necessary to accomplish a task that requires the continuous 
integration of the expertise distributed among them” (p. 10). 
 
 “Self-managing teams are groups of individuals who can self-
regulate work on their interdependent tasks” (p. 296). 
 
Self-managing teams are teams “whose members have 
responsibility not only for executing the task but also for 
monitoring and managing their own performance” (p. 52). 
 
Self-managing work teams are teams whose members manage 
themselves, assign jobs, plan and schedule work, make 
decisions, and take action on problems. 
 
“Self-managed teams are teams of employees who have full 
managerial control over their own work” (p. 277). 
 
“A self-directed work team is a highly trained group of 
employees, from 6 to 18, on average, fully responsible for 
turning out a well-defined segment of finished work” (p. 8). 
 
Self-managed work teams are “relatively autonomous work 
groups in which the responsibilities and duties traditionally 
maintained by management have been transferred to the teams” 
(p. 53). 
 
A self-managed work team is “a group of employees who have 
day-to-day responsibility for managing themselves and the 
work they do” (p. 4).  
 
“Self-directed work teams are complete and identifiable groups 
of workers in an organization and are viewed as such by both 
members of the teams and others outside the teams, in which 
members have differential roles and have one or more tasks to 
perform resulting in a product, a service, or a decision” (p. 11). 
 
“A self-managed work team is a group of employees who are 
responsible for managing and performing technical tasks that 
result in a product or service being delivered to an internal or 
external customer” (p. xiii). 
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Table 2.1 shows diverse definitions of SMWTs from different authors.  For 

example, Rogers et al. (2003) describes self-managed work teams as “relatively 

autonomous work groups in which the responsibilities and duties traditionally maintained 

by management have been transferred to the teams” (p.53).  The academic backgrounds 

of the authors are also diverse:  organizational behavior (e.g., Kirkman & Shapiro, 2001); 

industrial and organizational psychology (e.g., Goodman et al., 1988; Rogers et al., 

1995); sociology (e.g., Yeatts & Hyten, 1998); and organizational communication (e.g., 

Wiesman, 2000).   

In searching for definitions, researchers have attempted to identify key 

characteristics of SMWTs (See Table 2.2).  The term “self-managed work team” is a 

synthesis of  “self-management” and “teamwork.”  From “self-management,” two 

components are extracted:  (1) independent tasks and (2) autonomous decision-making.  

From “teamwork,” two other components are extracted:  (3) shared responsibility and (4) 

shared leadership.   

First, teams have independence.  A team is responsible for any entire job and each 

of the tasks that contributes to it (Kirkman & Shapiro, 1997; Orsburn, Moran, 

Musselwhite, & Zenger, 1990).  “Because every member of the team shares equal 

responsibility for this finished segment of work, self-directed teams represent the 

conceptual opposite of the assembly line, where each worker assumes responsibility for a 

narrow technical function” (Orsburn et al., 1990, p. 8). 

Second, teams practice autonomous decision-making.  This includes the power to 

implement their decisions.  Team members plan, organize, control, staff, and monitor 

their works (Wellins et al., 1990).  Traditionally, those functions are performed by 

managers.  A traditional work group “does the core production activities, while support 

activities, such as receiving, quality control, and maintenance, are completed by other 

groups” (Goodman et al., 1988, p.296).  By contrast, self-managed team members control 

those managerial functions.   

Third, team members have shared responsibility.  Team members collectively are 

responsible for end products and receive feedback and evaluation in terms of team 

performance (Wall, Kemp, Jackson, & Clegg, 1986).  While traditional groups pay more 

attention to individual performance, SMWTs focus more on team performance as a whole.  
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This characteristic promotes team compensation such as team-based rewards and team-

based performance measurements.  “Teams should be encouraged to hold themselves 

accountable for reviewing their own performance, therefore opening the possibility of 

very nontraditional measurements such as peer appraisals” (Yeatts & Hyten, 1998, p.124). 

 
 
 
 
Table 2.2  Characteristics of Self-Managed Work Teams 
 

Authors Characteristics 

Goodman et al. (1988) 
 
 
 
 
 
 
Hackman (2002) 
 
 
 
 
 
 
Kirkman & Shapiro 
(1997) 
 
 
 
 
Nahavandi & 
Malekzadeh (1999)  
 
 
 
 
 
 
 
Wellins et al. (1990) 
 
 
 
 

 Teams are groups in which there typically is face-to-face 
interaction. 

 Teams have a physically defined area. 
 Teams have a whole set of interdependent tasks. 
 Team members have control over the management and 

execution of the tasks. 

 Teams have a team task. 
 Teams have clear boundaries. 
 Teams have clearly specified authority to manage their own 

work process. 
 Teams have membership stability over some reasonable period 

of time. 

 Teams control individual member task assignments. 
 Teams have identifiable works. 
 Teams have responsibility for their own quality control, 

purchasing, absenteeism, and training. 
 Teams receive group compensation and performance feedback. 

 Teams have the power to manage their work. 
 Team members have different expertise and functional 

experience. 
 Teams have no outside managers. 
 Teams have the power to implement decisions. 
 Team themselves, rather than managers, coordinate and 

cooperate with other teams and individuals. 
 Team leaders’ role is to facilitate rather than control. 

 Teams are self-managed. 
 Teams assign duties to its members. 
 Teams schedule their own work. 
 Teams make production or service related decisions. 
 Teams resolve their own problems. 
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Fourth, team leadership is shared by team members.  Team leaders are viewed as 

facilitators rather than controllers such that formal heads are nominal.  Any member can 

be a team leader as long as the leader “helps create and maintain the performance-

enhancing conditions, regardless of whether that person happens to hold a formal 

leadership role” (Hackman, 2002, p.33).  Thus, “leadership often rotates among members 

depending on each member’s expertise in handling a specific situation” (Nahavandi & 

Malekzadeh, 1999, p.278). 

SMWTs are different from conventional work groups.  They “differ from 

traditional work groups primarily in who controls the critical managing processes and the 

set of tasks the group works on” (Goodman et al., 1988, p.296).  Orsburn et al. (1990) 

point out three key differences between conventional work groups and SMWTs.  While 

conventional work groups have many narrow job categories, SMWTs have one or two 

broad job categories.  Also, unlike conventional groups, SMWTs hold authority to 

control daily activities.  Further, SMWTs’ reward system is related to team performance 

and broad skills rather than individual performance and seniority.  Table 2.3 compares 

these three differences.   

 
 
 
 

Table 2.3  Differences between Self-Managed Work Teams and Groups 
 

Issue Conventional Groups SMWTs 

Job categories 
 
Authority 
 
 
Reward system 

Many narrow categories 
 
Supervisor directly controls daily 
activities 
 
Tied to type of job, individual 
performance and seniority 

One or two broad categories 
 
Through group decisions, 
team controls daily activities 
 
Tied to team performance and 
individual breadth of skills 

Source.  Excerpted from Orsburn et al. (1990, p. 11) 
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Table 2.4  Differences between Self-Managed Work Teams and Total Quality 
Management (TQM) 
 

Elements SMWTs TQM 

Job Design / 
Structure 
 
 

It is essential to redesign the work 
prior to implementation.  The team 
must control and own the whole job, 
including all work inputs and outputs. 

The organizational structure generally 
becomes flatter on its own, but 
structure change is not a precondition 
to implementing TQM. 

Decision 
Making 
 
 
 

Teams often participate in all 
decisions that affect them, including 
the once-taboo areas of pay, 
performance, policies, and people 
issues. 

The degree of empowerment varies 
with the organization, but is generally 
tied to specific problem-solving 
projects. 

Flexibility 
 
 

SMWTs often have complete 
responsibility for the actions of their 
business units including profitability 
and growth.  As a result, they also 
have significant freedom to design 
their work process and may have input 
into products. 

Teams must seek specific approval or 
management sponsorship to pursue 
projects beyond their basic charter. 

Supervision 
 
 

Traditional supervisors may be 
completely absent.  Instead leadership 
may rotate or be divided up according 
to preference and talent. 

Traditional roles may remain, though 
responsibilities often change.  
Supervisors become coordinators, 
team leaders and facilitators. 

Labor 
Relations 
 
 

A complete rethinking of job 
descriptions and traditional labor 
contracts is required.  SMWTs 
demand a true, long-term labor-
management partnership. 

While labor and management must 
collaborate, few or no contract 
changes are required. 

Quality Quality is one of several team goals.  
In managing a whole piece of the 
business, the team may get involved 
with planning, scheduling, cost, 
product development, and even sales 
and distribution. 

Quality is first.  But it is interpreted 
broadly to include traditional quality 
assurance as well as anything else that 
contributes to service and customer 
satisfaction. 

Customers SMWTs make their primary focus the 
external customer.  As a business unit 
with some degree of economic 
flexibility, teams learn to work with 
internal customers as partners in 
meeting external customers’ needs. 

External and internal customers are a 
continuous, dynamic focus.  This 
sometimes creates system imbalances 
when the needs of customers conflict. 

Training Training is continuous and self-
directed.  Leaders and team members 
become subject-matter experts and 
teachers themselves.  Many team 
members take on multiple functions 
and are cross-trained in all team jobs. 

While lifelong learning is emphasized, 
it often comes down to a few training 
programs on teamwork and problem-
solving skills rather than a full range 
of business-relevant subjects like 
budgeting, finance, and operations. 

Source.  Excerpted from Holpp (1992, p.72) 
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SMWTs are different from Total Quality Management (TQM).  TQM is an 

organization-wide management system that focuses on continuous improvement of 

organizational processes.  While the primary concern of SMWTs is the quality of team 

members’ activity, the primary concern of TQM is the quality of products and services, 

such that SMWTs are a means for TQM.  “You cannot have SMWTs without an 

obsession with quality, but you can throw your resources into the quality ring without 

swearing allegiance to SMWTs” (Holpp, 1992, p.73).  TQM is generally considered to be 

rooted in Asian management, specifically the Japanese management style (Deming, 

1986).  The origin of SMWTs, by contrast, can be traced back to European management 

practice, specifically the British management experience (Trist & Bamforth, 1951).  

TQM became popular in the 1980s in the US, while SMWTs became popular in the 

1990s (Gibson & Tesone, 2001).  Table 2.4 contrasts SMWTs with TQM.   

 
Socio-Technical Systems Theory 

 
Many agree that socio-technical systems (STS) theory is a major origin of 

SMWTs (e.g., Cummings, 1978; Goodman et al., 1988; Kirkman & Shapiro, 1997; 

Polley & Dyne, 1994; Tubbs, 1994).  Socio-technical systems theory is a systems 

approach that seeks joint optimization of the technical and social systems for improved 

effectiveness and a better quality of work life.  Thus, the socio-technical theorists argue 

that a productions system has to be seen in terms of both the technical system and the 

social system.  The socio-technical systems theory is based on the open systems 

perspective.  Once social and technical subsystems are interrelated, then they are 

connected with organizational environments (Cummings, 1978; Pasmore, Francis, & 

Haldeman, 1982). 

Trist and Bamforth (1951), in conjunction with researchers from the Tavistock 

Institute of Human Relations in England, developed socio-technical systems theory.  Trist 

and Bamforth studied the “longwall” method of coal-getting that was introduced in place 

of the previous “hand-got” method of coal-getting in the British underground mines.  

While the hand-got method emphasized closely related teamwork, the longwall method 

stressed the division of labor.   
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With the hand-got method, coal mining was performed by the small work groups.  

“It was common practice for two colliers to make their own contract with the colliery 

management and to work their own face with the assistance of a boy ‘trammer’” (Trist & 

Bamforth, 1951, p.6).  The number of group members could be enlarged.  The group had 

a complete task for a given coal-face.  The group was able to make its own decision on 

how best to extract the coal when unexpected situations were encountered.  

Responsibility and leadership were shared by each participant of the group.   

By contrast, with the longwall method, coal mining was handled on the basis of 

individual miners.  The assembly-line system for mass-production was applied for the 

longwall method.  “In the longwall method the total task of coal-getting is spread over 

three shifts, and the culminating activity of moving the coal on to the conveyer is known 

as ‘filling off’” (Trist & Bamforth, 1951, p.4).  Trist & Bamforth concluded that the 

longwall method was “likely to be a major factor in preventing a rise of morale, in 

discouraging recruitment, and in increasing labor turnover” (p.37).   

The social system refers to human relations among workers.  The social system 

includes “the reasons that organizational members choose to work in the organization, 

their attitudes toward it, their expectations of it, patterns of supervisory-subordinate 

relationships, skill levels of employees, and the nature of the subgroups within the 

population” (Pasmore, Francis, & Haldeman, 1982, p.1183).  It is the contention of socio-

technical system theorists that workers’ psychological and social needs should be 

appropriately combined with the technical system for better results. 

The technical system refers to methods for accomplishing tasks.  The technical 

system includes machines, tools, techniques, and knowledge.  While the social system 

includes the work structure that relates people to technology and to each other, the 

technical system consists of the equipment and methods of operations used to transform 

raw materials into products or services (Cummings, 1978).  Just as a social system has an 

impact on a technical system, a technical system can pose significant constraints on the 

social system.   

From the perspective of socio-technical systems theory, the basic unit of job 

design is team tasks rather than individual tasks.  “Socio-technical designers typically use 

the work group rather than the individual job as the basic building block of work 
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design…. This grouping appears necessary when the technology is such that 

interdependence among workers is essential” (Cummings, 1978, p.627).  The hand-got 

method, for example, was designed based on the job as a whole, and performed better 

than the longwall method, which was designed based on an assembly-line type of work 

division.   

 
Participatory Management Theory 

 

Participatory management theory is viewed as a significant intellectual antecedent 

of self-managed work teams (Goodman, Devadas, & Hughson, 1988; Wellins, Byham, & 

Wilson, 1991).  Participatory management occurs where employees have an influence on 

information-processing, decision-making, and/or problem-solving endeavors (Wagner, 

1994).  More broadly, Lawler and Ledford (1994) argue that employee participation 

include “delegation procedures,” such as self-management, and “multivariate” 

interventions such as job enrichment, sociotechnical redesign, and quality of work life 

programs.   

In the US, the first formal study of participatory management dates back to Mary 

Parker Follett’s management ideas.  Although she lived in the scientific management era, 

her views became the basis for participatory management.  Since Follett’s pioneering 

work, various participatory management approaches have appeared.  Follett encouraged 

participatory management in contrast to the scientific management approach. She 

distinguished between “power-with” and “power-over” and suggested two methods to 

increase power-with while decreasing power-over.  The first method was the process of 

integration.  She argued that by integrating desires the necessity of gaining power could 

be reduced.  Then, the basis of such integration could be found in circular not linear 

behavior.  Circular behavior is an interactive influence among individuals in an 

organization.  Follett wrote:   

 If your business is so organized that you can influence a co-manager while he is 

influencing you, so organized that a workman has an opportunity of influencing 

you as you have of influencing him; if there is an interactive influence going on 

all the time between you, power-with may be built up.  Throughout history we see 
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that control brings disastrous consequences whenever it outruns integration.  

(Tonn, 2003, p. 405) 

The second method to reduce power-over was to submit all parties to “the law of 

the situation.”  By focusing on the psychological context of giving orders, Follett argued 

that the satisfaction of the order was a function of the situation (Tonn, 2003).  This is 

based on the assumption that the situation may change while orders are being carried out.  

Follet explains that an order given under the inappropriate situation deteriorates the 

employee’s self-respect and thus the employee is on the defensive.  This leads to a wrong 

behavior pattern.  Thus, Follett believed that no one had power over another when both 

sides obeyed the law of the situation.   

Chester Barnard (1968) followed Follett’s major themes.  Barnard rejected 

previous management theories focused on “individualism.”  He argued cooperation is the 

essence of formal organization.  The survival of an organization mainly depends on 

cooperation.  Thus, Barnard argues that the essential executive function is to maintain 

dynamic equilibrium between the needs of the organization and the needs of its 

employees.   

The human relations movement had a great impact on participatory management.  

The main focus of the human relations movement is on the human and social dimensions 

of work.  While Follett (1926) was one of the first to focus on human relations, interest in 

the human relations approach was sparked by the Hawthorne Experiments.  The 

Hawthorne Experiments were undertaken at the Hawthorne Works of the Western 

Electric Company near Chicago during 1927 and 1932.  Researchers Elton Mayo and 

their associates manipulated lighting levels in an electric relay production plant, and 

found that productivity improved independent of the level of illumination (Mayo, 1933).  

The Hawthorne studies concluded that the workers were more responsive to social 

situations than to management controls. 

Since the Hawthorne study, participatory management researchers have focused 

their research on human motivation.  Abraham Maslow (1954) is one of the major 

theorists of the human relations movement.  Maslow’s arguments have helped managers 

understand participatory management by explaining that employees have different levels 

of needs that drive their behaviors at different times.  From the point of motivation, 
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Maslow proposes that human needs are organized in a hierarchy and that people are 

motivated by unsatisfied needs.  Thus, humans direct their actions toward fulfilling those 

unmet needs.  However, higher needs can motivate only after lower needs are satisfied.  

Maslow’s “needs hierarchy” has five sets of needs:  physiological needs, safety needs, 

love needs, esteem needs, and self-actualization needs.   

In line with Maslow’s work, Frederick Herzberg (Herzberg, Mausner, & 

Snyderman, 1959) divided employee motivation into two factors:  motivation factors and 

hygiene factors.  The Motivation-Hygiene theory explains that motivation factors which 

are related to job satisfaction are different from hygiene factors which are related to job 

dissatisfaction.  Herzberg gives a mixed verdict to the needs of employee participation.  

Although he sees the positive effect of employee participation, he believes it is confined 

to ends, not goals.  Herzberg et al. emphasizes:  “Although there is no room for 

individual participation in the setting of goals, it is certainly possible that the ways in 

which these goals are to be reached can be left to the judgment of individuals” (pp. 136-

137).   

The assumptions of participatory management differ from the traditional scientific 

management viewpoint.  Participatory management objects to the deep-rooted belief that 

employees are subject to control by managers.  Instead, participatory management 

assumes employees are important assets of an organization.  McGregor (1960) showed 

this distinction by suggesting theory X and theory Y.   McGregor’s theory Y matches 

participatory management assumptions.  McGregor’s explanation of theory Y includes: 

(1) Working is a natural part of life and people will engage in work with pleasure; (2) 

people are self-directed and internally motivated to work; (3) people have imagination 

and creativity, are eager to learn, grow, and accept responsibility; and (4) organizations 

and managers must help workers achieve their potential. 

In Chris Argyris’ (1957) research, he focuses on how employees are treated.  He 

suggests that employees should be treated as mature adults.  In his Maturity-Immaturity 

model, Argyris states that classic bureaucracies designed to treat employees as immature 

workers are dysfunctional in the long run.  Formal organizations are mechanistic.  This 

results in a basic incongruency between the need of a mature personality and the 

requirements of formal organization.  Argyris points out that participative leadership can 
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decrease the degree of incongruence between the formal organization and the healthy 

individual.   

Rensis Likert (1967) was the first to conduct systematic survey research on 

participatory management.  Likert identifies four types of management styles.  System 1 

is the exploitive-authoritative system where decisions are top-down.  System 2 is the 

benevolent-authoritative system where decisions within a prescribed framework are made 

at lower levels.   System 3 is the consultative system where broad policy and general 

decisions are made at the top, and more specific decisions are made at lower levels.  

System 4 is the participative system where decision making is done by well organized 

teamwork.  Likert contends that system 4 is the ideal management system that has high 

productivity, low costs, favorable attitudes, and excellent labor relations.   

Ouchi (1981) studied participatory management from the point of trust and 

created the term “Theory Z.”  Theory Z organizations are those that have developed 

naturally in the United States but have many characteristics similar to firms in Japan.  

Ouchi argues that the existing western style of participative decision making achieves a 

prompt consensus, but takes a long time to implement.  The Japanese style of 

participative decision making, by contrast, needs a longer time to develop but results in 

better implementation by achieving a true consensus.  “What is important is not the 

decision itself but rather how committed and informed people are.  The ‘best’ decisions 

can be bungled just as ‘worst’ decisions can work just fine” (Ouchi, 1981, p.44).  Ouchi 

emphasizes that management must have a high degree of trust in its workers in order for 

participatory management to work. 

More recently, Drucker (2002) expects that future managers will face increased 

needs for employee participation.  Hence managers will have to be able to understand 

when to command and when to partner.  This is mainly because of rapid change in work 

environments.  Drucker points out that the importance of knowledge workers will grow 

and the only comparative advantage of a developed country will be knowledge workers. 

Increasingly, a CEO’s job will be much more like the most complex job I know, 

which is running an opera.  You have your stars and you can’t give them orders; 

you have the supporting cast and the orchestra; you have the people who work 

behind the scenes; and you have your audience.…  It’s not refraining from giving 
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orders—but knowing when to give an order and when to treat someone like a 

partner.  (Drucker, 2002, p. 90) 

Overall, an increased attention to participatory management provides a context for 

the development of self-managed work teams.  The basic idea of participatory 

management, where employees influence decision making, is basic to the notion that 

SMWT members have autonomous decision making and authority.  Also, the notion of 

empowerment inherent in participatory management is linked to the characteristic of 

SMWT that responsibility and leadership are shared among team members.   

 
 

Diffusion of Self-Managed Work Teams 
 

 

General Discussion on Diffusion 

 
The diffusion framework has been addressed in an enormous volume of research 

across a variety of academic disciplines during several decades.  Among them are public 

administration (e.g., Frederickson, Johnson, & Wood, 2004), communication (e.g., 

Rogers, 2003), political science (e.g., Berry & Berry, 1990), sociology (e.g. Bowers, 

1938), and education (e.g., Carlson, 1965).  In general, the emergence of early diffusion 

research goes back to the 1900s when Gabriel Tarde (1890/1903) conducted research on 

the laws of imitation.  Everett Rogers synthesized and re-evaluated findings and theories 

related to diffusion in 1960s.   

There are several reasons why diffusion research is prominent today (Rogers, 

2003).  First, diffusion research is multidisciplinary in nature due to the fact that most 

social scientists are interested in social change.  Second, diffusion research helps connect 

research-based innovations and their utilization.  Third, the diffusion model provides a 

theoretical direction for enabling generalization of empirical results.  Finally, the research 

methodology implied by the classical diffusion model is relatively clear and 

straightforward.   

Rogers (2003) defines diffusion as “the process by which an innovation is 

communicated through certain channels over time among the members of a social 

system” (p. 5).  An innovation is “an idea, practice, or object that is perceived as new by 
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an individual or other unit of adoption” (p. 12).  Even though an idea is not objectively 

new, it is considered an innovation as long as it is perceived as a new idea.  The 

innovation goes through communication channels.  More effective communication occurs 

when participants are “homophilous”.  A social system is “a set of interrelated units that 

are engaged in joint problem-solving to accomplish a common goal” (p.23).  While much 

other behavioral science research ignores time, it constitutes a distinct element of the 

diffusion process.   

The time dimension is involved in the three processes of diffusion (Rogers, 2003).  

First, time is involved in the five main steps of the innovation-decision process.  The 

innovation decision process begins with the knowledge stage when participants are 

exposed to the innovation.  The persuasion stage comes when participants form a 

favorable attitude toward the innovation.  In the decision stage, participants make a 

choice to adopt or reject the innovation.  Participants put the innovation into use in the 

implementation stage.  The final stage is the conformation stage.  Participants continue to 

use the innovation.   

Second, time is involved in the adopter categories.  Rogers (2003) provides five 

categories of adopters:  innovators, early adopters, early majority, late majority, and 

laggards.  Innovators are risk takers and gatekeepers in launching new ideas into the 

system.  Innovators are more willing to seek social relationships outside of their local 

peer group than early adopters.  Early adopters have the greatest degree of opinion 

leadership, and they serve as a role model for many other members of a social system.  

The early majority adopt innovations just before half of all members in a system adopt 

them.  They are deliberate in adopting innovations.  The late majority adopt innovations 

just after half of all members in a system adopt them.  They are skeptical and cautious in 

adopting innovations.  Laggards are characterized as preferring the traditional way of 

doing things.   

Finally, time is involved in an innovation’s rate of adoption in a system.  Many 

diffusion studies have found that the rate of adoption can be plotted on an S-shaped curve 

(Rogers, 2003).  When the cumulative number of adopters is plotted over time, the curve 

shows the slow speed of adoption of an innovation at an early stage. Then, the diffusion 

curve starts climbing when more and more participants adopt.  Eventually, the line begins 
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to level off when most have adopted the innovation.  Hence, in the aggregate, overall 

diffusion of an innovation follows a normal curve.   

In line with Rogers’s study of the diffusion of innovations, scholars have 

conducted research on the diffusion of organizational practices.  Most empirical research 

on this topic falls into two broad categories:  the rational choice perspective and the 

institutional perspective.  While the rational choice perspective
2 has focused on 

technological efficiency to account for diffusion (e.g., Armour & Teece, 1978; Teece, 

1981; Williamson, 1970), the institutional perspective has emphasized the existence of 

institutional factors for the diffusion of practices (e.g., DiMaggio & Powell, 1983; Guler, 

Guillen, & Macpherson, 2002; Kostova, 1999; Kostova & Roth, 2002).   

Williamson (1970) proposes the “M-form” hypothesis and attempts to explain the 

diffusion of multidivisional structure (M-form) over functional structure (U-form).  He 

points out that large firms adopt the M-form structure because it is more efficient than the 

functional structure.  Armour and Teece (1978) empirically investigated the M-form 

hypothesis.  They examined a sample of petroleum firms and found that there was a 

positive relationship between the adoption of the M-form structure and firm profitability.  

In the same vein, Teece (1981) conducted a study to evaluate the performance of pairs of 

firms matched by size and product line in 20 industries and reached results consistent 

with previous studies.   

One criticism of the rational choice perspective is that it reinforces “pro-

innovation” biases (Abrahamson, 1991).  The pro-innovation bias refers to the bias “that 

an innovation should be diffused and adopted by all members of a social system, that it 

should be diffused more rapidly, and that the innovation should be neither re-invented nor 

rejected” (Rogers, 2003, p. 106).  The pro-innovation bias leads to twisted results.  For 

example, in explaining why organizational practices diffuse, the pro-innovation bias 

simply offers a single answer:  They diffuse because they are beneficial for organizations.  

This makes little sense from the institutional perspective of diffusion.  The following 

describes the institutional perspective of diffusion.   

 

                                                 
2 The rational choice theory is an application of neoclassical economic theory.  Its main assumption is that 
people in the institution act in pursuit of their own self-interests.  See Fredericson & Smith (2003) and 
Ostrom (1999) for an introduction of the theory. 
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Institutional Perspective of Diffusion 

 
The institutional perspective3 in social science, generally described as 

institutionalism or the new institutionalism
4, provides a useful insight into how 

organizational practices diffuse in jurisdictions5.  A basic idea of the institutional 

perspective is that “organizations sharing the same environment will employ similar 

practices and thus become ‘isomorphic’ with each other” (Kostova & Roth, 2002, p. 

215).  To examine institutional factors of diffusion more comprehensively, we first 

review Scott’s (2001) three “pillars” of institutions, then discuss DiMaggio and Powell’s 

(1983) “institutional isomorphism” theory.   

Scott (2001) offers an analytical framework based on the diverse approaches to 

institutional theory, and he calls this the three pillars of institutions.  These are the 

regulative, normative, and cultural-cognitive pillars.  All of these facets contribute to an 

institutional environment in interdependent and mutually reinforcing ways.  Institutions 

not only impose restrictions but also support and empower activities and actors.  Thus, 

the institutional framework, in effect, emphasizes “how political behavior is embedded in 

an institutional structure of rules, norms, expectations, and traditions that constrain the 

free play of individual will and calculation” (Guy, 2003, p. 649).   

First, the regulative pillar of institutions refers to rules and laws to constrain and 

regularize behavior.  The regulatory pillar involves “the capacity to establish rules, 

inspect others’ conformity to them, and, as necessary, manipulate sanctions – rewards or 

punishment – in an attempt to influence future behavior” (Scott, 2001, p. 52).  North 

(1990) explains that institutions are analogous to the rules of the game in a baseball 

game.  The formal rule for baseball, for example, “three strikes,” constrains baseball 

players.  At the same time, informal rules such as “fair play spirit” also constrain the 

players.   

                                                 
3 Institutions can be viewed as symbols to constrain human behavior.  Scott (2001) explains that 
“institutions impose restrictions by defining legal, moral, and cultural boundaries setting off legitimate 
from illegitimate” (p. 50).  But, at the same time, he emphasizes that “institutions provide guidelines and 
resources for acting as well as prohibitions and constraints on action” (p. 50). 
4 In this study, institutionalism refers to the new institutionalism.  According to Scott (2001), the old 
institutionalism developed between 1880 to the mid-twentieth century, and the new institutionalism began 
in 1940s. 
5 Although there have been multiple trends of institutional studies (e.g., institutional economics, political 
science, and sociology), the focus of the dissertation is limited to the new institutional approaches of 
organizational sociology. 
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Second, the normative pillar of institutions reflects the values and norms to 

constrain or empower social behavior.  While values are linked to ends, norms are linked 

to means.  In other words, “normative systems define goals or objectives but also 

designate appropriate ways to pursue them” (Scott, 2001, p.55).  The normative pillar 

therefore “specifies how things should or should not be done” (Eden & Miller, 2004, 

p.15).  Membership in professional associations and networks of individuals and 

organizations serve to diffuse values and norms.   

Last, the cultural-cognitive pillar of institutions is “the shared conceptions that 

constitute the nature of social reality and the frames through which meaning is made” 

(Scott, 2001, p.57).  Cultural-cognitive institutions reflect “the widely shared social 

knowledge and cognitive categories (for instance, schemata, stereotypes)… that influence 

the way a particular phenomenon is categorized and interpreted” (Kostova & Roth, 2002, 

p.217).  Symbolic representations and meaning constructions are special concerns for 

cultural-cognitive institutions.  In this context, “mediating between the external world of 

stimuli and the response of the individual organism is a collection of internalized 

symbolic representations of the world” (Scott, 2001, p.57).   

In brief, the regulative, normative, cultural-cognitive institutions explain different 

aspects of the same institutional environment.  Put more simply, Eden and Miller (2004) 

interpret the difference of the three pillars as follows:   

[W]hile the regulatory pillar defines what organizations and individuals “may or 

may not do” (where “may” implies permission), the normative pillar defines what 

they “should or should not do.”  The cognitive pillar defines what “is or is not 

true” and what “can or cannot be done” (where “can” implies ability).  Thus, the 

three institutional pillars are akin to three verb tenses:  may/may not (regulatory), 

should/should not (normative) and can/cannot (cognitive).  (p. 16)   

As a matter of fact, much credit on the research of the institutional isomorphism 

should be given to the work of DiMaggio and Powell (1983).  They try to explain why 

there is so much homogeneity of organizational forms and practices.  Isomorphism is a 

constraining process that forces one unit in a population to resemble the other units that 

face the same set of environmental conditions.  DiMaggio and Powell explain three types 

of isomorphism.  First, coercive isomorphism stems from political influence and the 
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problem of legitimacy.  Second, mimetic isomorphism results from standard responses to 

uncertainty.  Third, normative isomorphism is associated with professionalization.  This 

professionalization has two sources:  (1) Formal education and legitimization of cognitive 

base and (2) growth of professional networks and associations. 

DiMaggio and Powell’s (1983) three mechanisms of institutional isomorphism are 

linked to Scott’s (2001) three pillars of institutions.  Coercive force is the main 

mechanism of the diffusion of regulative institutions.  For example, “Manufacturers 

adopt new pollution control technologies to conform to environmental regulations; 

nonprofits maintain accounts, and hire accountants, in order to meet tax law 

requirements; and organizations employ affirmative-action officers to fend off allegations 

of discrimination” (DiMaggio & Powell, 1983, p. 150).  Mimetic isomorphism is the 

primary means by which cultural-cognitive institutions are diffused.  An example would 

be municipalities’ benchmarking projects as a performance improvement technique 

(Ammons, 1999).  Normative pressure reinforces the normative institutions.  Some (e.g., 

Kraatz, 1998; Rao, 1994) show that professional associations are significantly associated 

with organizational practices.   

From the standpoint of diffusion networks, professional associations can be 

interpreted as networks where “heterophilous” communications take place.  

“Heterophily,” as opposed to “homophily,” is a term to indicate the degree of difference 

in certain attributes among participants (Rogers, 2003).  Heterophilous communication 

plays an important role in carrying information about innovations.  Granovetter’s (1973) 

theory of the strength of weak ties supports the role of heterophilous communication as a 

special informational potential.   

Granovetter (1973) argues that “weak ties” often offer advantages over stronger 

ties in the innovation diffusion process.  He examined job seekers and their job-finding 

process in a local community and found that weak ties among individuals have relative 

importance and effectiveness.  Although strong ties create a closer bond between 

individuals, strongly tied people are more likely to be in the same social network and thus 

provide redundant contacts and information.  Weak ties enable individuals to contact 

more diverse individuals and consequently provide less-redundant information and social 

relations.   
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Table 2.5  Research on the Diffusion of Organizational Practices 
 

Authors Dependent Variables Independent Variables 

Armour & Teece (1978) 
 
 
D’Aunno et al. (2003) 
 
 
Delmas & Toffel (2003) 
 
 
DiMaggio & Powell 
(1983) 
 
Guler et al. (2002) 
 
 
Kostova (1999) 
 
 
Kostova & Roth (2002) 
 
 
Kraatz (1998) 
 
 
Scott (2001) 
 
 
Szulanski (1996) 
 
Teece (1981) 
 
 
Williamson (1970) 
 

Diffusion of organizational 
structure 
 
Hospital service conversions 
 
 
Diffusion of environmental 
management practices 
 
Diffusion of organizational 
change 
 
Diffusion of ISO 9000 quality 
certificate 
 
Diffusion of organizational 
practice 
 
Diffusion of quality management 
practice 
 
Organization’s adaptation to 
environmental change 
 
Diffusion of organizational 
practice 
 
Diffusion of best practices 
 
Diffusion of organizational 
structure 
 
Diffusion of Multidivisional 
structure (M-form) 

Economic performance 
 
 
Market factors, institutional 
factors 
 
Institutional pressure 
 
 
Coercive, mimetic, and 
normative isomorphism 
 
Coercive, mimetic, and 
normative isomorphism 
 
Social, organizational, and 
relational context 
 
Institutional and relational 
context 
 
Networks and imitation 
processes  
 
Regulative, normative, and 
cognitive elements 
 
Knowledge-related barriers 
 
Firm profitability 
 
 
Economic Incentive 
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Diffusion of Organizational Practice 

 
Research of the institutional perspective on the diffusion of organizational 

practices is broadly divided into the two categories of empirical studies and more theory-

oriented studies.  Most empirical research has looked at private companies as the units of 

analysis.  Table 2.5 summarizes research on the diffusion of organizational practices.  

The term organizational practice here is defined as “an organization’s routine use of 

knowledge for conducting a particular function that has evolved over time under the 

influence of the organization’s history, people, interests, and actions” (Kostova & Roth, 

2002, p.216).   

The first line of research is empirical studies.  Some researchers explore specific 

organizational practices.  For instance, Kostova and Roth (2002) conducted an empirical 

study on the diffusion of an organizational practice by subsidiaries of a multinational 

corporation.  They examine the transfer of a quality management practice from the 

headquarters of a large, privately held U.S. multinational corporation to its subsidiaries in 

10 foreign countries.  From the survey, they find that implementation and internalization 

of an organizational practice is related to a country’s regulatory, cognitive, and normative 

institutional profiles.   

Guler et al. (2002) analyze the cross-national diffusion of the International 

Organization for Standardization (ISO)’s quality certificates by using panel data of 85 

countries between 1993 and 1998.  Drawing on institutional theory, the study focuses on 

the coercive, normative, and mimetic effects.  The presence of powerful organizations 

such as the state and foreign multinationals generates coercive pressures for diffusion and 

isomorphism.  Cohesive trade relationships between countries generate coercive and 

normative effects.  Finally, countries that export or import the same types of products are 

more likely to result in learning and competitive mimetic isomorphism.   

Other researchers consider the diffusion of organizational practices in a broader 

sense.  Szulanski (1996) focused on domestic firms and studied the diffusion of best 

practices in eight American companies.  Kraatz’s (1998) work explains the effect of 

interorganizational networks on the colleges’ adaptation to environmental change.  He 
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found that colleges that were members of smaller, older, and more homogeneous 

intercollegiate consortia were more likely to undertake fundamental curriculum changes.  

Interestingly, D’Aunno et al. (2000) included market factors as well as institutional 

factors to examine their role in promoting divergent change in core activities among U.S. 

rural hospitals.   

The second line of research is theory-oriented studies.  More theory-oriented 

studies tend to be focused on building models of the relationship between institutional 

factors and organizational practices.  Kostova (1999) proposes a model of factors that 

affect organizational practices.  Specifically, she presents the determinants of the 

transnational transfers of strategic organizational practices within multinational 

corporations.  Three sets of factors of the diffusion of organizational practices are 

identified:  social, organizational, and relational contexts.  The social context includes 

regulatory, cognitive, and normative components.  The organizational context refers to 

organizational culture of the recipient unit.  The relational context indicates mutual 

attitudes and interdependence.   

Delmas & Toffel (2003) build a model to explain the relationship between 

institutional pressures and the adoption of environmental management practices at the 

plant level.  Drawing upon insights from DiMaggio and Powell’s (1983) three types of 

isomorphism, they identify three types of institutional pressures:  political and regulatory, 

consumer, and community pressures.  Some firms adopt environmental management 

practices that go beyond regulatory compliance because of the institutional pressures.  

The institutional pressures, however, are perceived differently due to organizational 

characteristics.   

From the above discussion regarding the diffusion of SMWTs, following 

propositions are suggested: 

 

Proposition 1:  The regulative institution is likely to increase the diffusion of SMWTs 

Proposition 2:  The normative institution is likely to increase the diffusion of SMWTs  

Proposition 3:  The cultural-cognitive institution is likely to increase the diffusion of 

SMWTs. 
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Effectiveness of Self-Managed Work Teams 
 
 
Understanding organizational effectiveness is usually the ultimate goal of the 

study of organizations (Hall, 2002; Rainey, 1991).  Most issues in organizational 

behavior (OB) boil down to organizational effectiveness.  This section discusses varied 

perspectives of organizational effectiveness.  Then, the section reviews literatures on the 

effectiveness of SMWTs.   

 
Organizational Effectiveness in General 

 
In search of criteria for assessing effectiveness, researchers have experimented 

with a number of models of organizational effectiveness (e.g., Etzioni, 1964; Quinn & 

Rohrbaugh, 1983; Rainey, 1991; Scott, 2003; Steers, 1975; Yuchtman & Seashore, 

1967).  Although there have been several approaches for looking at these models in a 

systematic manner, it would be more useful to categorize them under three levels of 

analysis in organization study.  The first level of analysis is the individual level, which 

studies people in organizations.  The second level of analysis is the organizational level, 

which considers organizational processes as a whole.  The third level of analysis is the 

environmental level, which is concerned with organizational environment and its 

feedback to organizations.  The three levels of analysis each lead to three approaches of 

organizational effectiveness:  the participant-satisfaction approach; the goal-attainment 

approach; and the system-resource approach.  Other than the three approaches mentioned, 

the multiple model approach is suggested.   

Participant-satisfaction approach.  The participant-satisfaction approach focuses 

on the degree to which organizations are able to satisfy expectations of participants.  For 

instance, a state agency is effective if it maintains a higher level of job satisfaction among 

employees (Wright & Kim, 2004).  While external participants and internal participants 

present two research directions with this approach, the external participants approach can 

be better looked as a variation of the goal-attainment approach.  Therefore, in many 

cases, this approach focuses on internal constituencies and attempts to explore how the 

members of the organization feel about their organization (Rainey, 1991).   
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From the participant-satisfaction approach’s point of view, organizational success 

is survival as measured by the ability to gain enough contributions from the participants 

rather than from goal achievement (Hall, 2002).  Thus, this approach emphasizes 

individual actors in organizations.  Organizations are viewed as “arbitrary focuses of 

interest, marketplaces whose structures and processes are the outcomes of the complex 

accommodations made by actors exchanging a variety of incentives and pursuing a 

diversity of goals” (Georgiou, 1973, p.291).  Steers (1977) notes that in more effective 

organizations, the participants agree with the goals of the organization and work more 

consistently to achieve them.   

One limitation of this approach is that it has serious limitations if the participants 

are defined too narrowly (Rainey, 1991).  Likewise, the approach is complicated if the 

participants are defined too broadly.  Also, the approach could be problematic in that 

people’s involvement in organizations is not unique but varies from alienating to 

calculating to moral (Hall, 2002).  Cameron (1978) points out that “effectiveness criteria 

always represent someone’s values and biases, but there are conflicting opinions about 

who should determine effectiveness criteria and who should provide data for their 

measurement” (p.606).   

Goal-attainment approach.  The goal-attainment approach defines organizational 

effectiveness in terms of the extent to which the organization accomplishes its goals 

(Etzioni, 1964).  For instance, the organizational effectiveness of a public fire service is 

defined as “the extent to which the fire service avoids or reduces property loss, death, and 

injury due to fire” (Coulter, 1979, p.67).  Although the goal-attainment approach is 

conceptually appealing in theory, critics assert that the approach is difficult to follow in 

practice.   

The goal-attainment approach is criticized in that organizations pursue multiple 

goals.  Especially, public organizations have many goals.  Perrow (1961) distinguishes 

two major goals:  official and operative.  Official goals are “the general purposes of the 

organization as put forth in the charter, annual reports, public statements by key 

executives and other authoritative pronouncements” (p.855).  Operative goals refer to 

“what the organization actually is trying to do, regardless of what the official goals say 

are the aims” (p.855).   
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Another criticism is that organizational goals change over time.  They change 

because the organizational environment affects goal setting.  Selznick (1949) analyzed 

this situation with a co-optation process.  Co-optation is defined as “the process of 

absorbing new elements into the leadership or policy-determining structure of an 

organization as a means of averting threats to its stability or existence” (Thompson & 

McEwen, 1958, p.27).  Organizations use cooptation strategies to gain legitimacy and 

political support.  Hence, organizational goals are shaped not only by internal conditions 

but by external environments.   

System-resource approach.  The system-resource approach concentrates on the 

organization’s ability to acquire valued resources from its environment.  For example, “a 

university that is able to attract good students, hire high-quality faculty, and receive a 

good share of the state’s budget to continue its operations is considered effective” 

(Nahavandi & Malekzadeh, 1999, p.554).  The central characteristic of this approach is 

that it views the relationship between the organization and its environment as a key 

ingredient in defining the effectiveness of the organization.   

Yuchtman & Seashore (1967), in an effort to overcome methodological and 

conceptual problems with the goal approach, developed the system-resource approach.  

This approach was a main application of the system model of organization.  The authors 

argue that organizations are competing for scarce resources and the relative “bargaining 

position” in this competition can be regarded as organizational effectiveness.  “The 

highest level of organizational effectiveness is reached when the organization maximizes 

its bargaining position and optimizes its resource procurement” (Yuchtman & Seashore, 

1967, p.902).   

The system-resource approach has also attracted criticism.  Researchers have 

pointed out that many organizations can be effective when resources are not optimal and 

when there is no competitive advantage in the resource market (Cameron, 1981; Hall, 

2002).  Another criticism that has been levied against this model is that the approach is 

very difficult to measure.  Even Yuchtman and Seashore (1967) themselves admit the 

difficulty:  “It is of course very difficult, if possible at all, to determine in absolute terms 

the organization’s maximum bargaining position and the optimal point of resource 

procurement that is associated with that position” (p. 902).   
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Multiple model approach.  Apart from the three approaches addressed, scholars 

have addressed the multiple model approach (Cameron, 1978; Quinn & Rohrbaugh, 

1983).  This approach comparatively evaluates different models and tries to identify 

multiple measures of effectiveness.  Cameron (1978) examines institutions of higher 

education and finds a variety of types of effectiveness.  Those effectiveness criteria 

include student educational satisfaction, student academic development, student career 

development, student personal development, faculty and administrator employment 

satisfaction, professional development and quality of faculty, system openness and 

community interaction, ability to acquire resources, and organizational health.   

Quinn and Rohrbaugh (1983) introduce the competing values approach.  This is a 

spatial model that captures competing values surrounding the assessment of 

organizational effectiveness.  They note that there are three dimensions of competing 

values regarding organizational effectiveness.  The first dimension is internal versus 

external organizational foci.  The second dimension is stable versus flexible 

organizational structure.  The third dimension is organizational means versus ends.  The 

weakness of the model, as Quinn & Rohrbaugh (1983) indicate, is that the competing 

values “have never before been identified as integrated elements of a single conceptual 

framework” (p.370) and middle range models are required.   

 
Self-Managed Work Team Effectiveness 

 
What does it mean to say that a self-managing team is effective?  Is it the number 

of products produced or services delivered?  Is it the quality of these products or 

services?  Is it speed?  Innovation?  Safety?  Quality of employee work life?  If a 

SMWT meets its performance specifications, but team members experience low 

morale, is the team effective?  Is a SMWT effective, if team members come late 

to work or have unexpected absences?  (Cohen, 1994, p. 68) 

While some studies of SMWT effectiveness employ a single dimension (e.g., 

Wiesman, 2000), others use multiple criteria to evaluate effectiveness (e.g., Campion, 

Medsker, & Higgs, 1993; Cohen, 1994; Cohen & Ledford, 1994; Klemic, 1999; Yang & 

Guy, 2004).  When considering the three approaches to organizational effectiveness 
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discussed above6, a majority of SMWT research has included the participant-satisfaction 

approach and the goal-attainment approach in their effectiveness evaluation criteria (e.g., 

Cohen & Ledford, 1994; Klemic, 1999; Sundstrom, De Meuse, & Futrell, 1990).   

The participant-satisfaction approach is a significant dimension in SMWT 

effectiveness research because it concerns people in organizations.  Productivity is, in 

effect, a people issue and people eventually control the productivity of the organization 

(Guy, 1991, 2004).  The goal-attainment approach is also a meaningful context for 

SMWT effectiveness research in that SMWTs have developed as a means to enable 

American companies to run more effectively with fewer members under the downsizing 

situation (Kirkman & Shapiro, 1997).  Table 2.6 summarizes research on the 

effectiveness criteria of SMWTs.   

SMWT effectiveness:  the participant-satisfaction approach.  With regard to the 

participant-satisfaction approach, empirical studies of SMWT effectiveness generally 

suggest that SMWTs have a positive impact on job satisfaction (e.g., Cohen & Ledford, 

1994; Cordery, Mueller, & Smith, 1991).  For example, Cohen and Ledford (1994) 

looked at SMWTs in a telecommunications company and found that SMWTs were 

significantly higher in job satisfaction than traditionally-managed groups.  In a similar 

way, Yeatts, Hyten, and Barnes (1996) argue that team effectiveness is considered to be 

high if “team members perceive that their personal needs and development are being 

met” (p.69).  Meanwhile, Sundstrom et al. (1990) introduce a term, “team viability” to 

incorporate team members’ satisfaction and the group’s future prospects as a work unit.  

The team viability includes members’ satisfaction, participation, and willingness to 

continue working together.   

Some studies have explored globalized SMWTs (e.g., Kirkman & Shapiro, 1997, 

2001; Manz & Sims, 1993).  Kirkman & Shapiro (2001) investigated U.S.-based 

multinational business firms to assess the mediating role of SMWTs in the relationship 

between cultural values and job satisfaction.  They conduct a field survey of SMWT 

members and conclude that resistance to SMWTs mediates the relationship between 

                                                 
6 Multiple model approach is not included here, because many elements of the multiple model approach are 
overlapped with those of the three single model approaches described above.  
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cultural value and job satisfaction, sometimes fully and sometimes partially, depending 

on which type of resistance and which type of cultural value was being examined.   

 
 
 
 
Table 2.6  Research on the Effectiveness Criteria of Self-Managed Work Teams 
 

Authors       Effectiveness Criteria 

Campion et al. (1993) 
 
 
 
Cohen & Ledford (1994) 
 
 
 
Cohen (1994) 
 
 
 
Cordery et al. (1991) 
 
 
 
 
 
Kirkman & Shapiro (2001) 
 
 
Klemic (1999) 
 
 
Spreitzer et al. (1990) 
 
 
 
Sundstrom et al. (1990) 
 
 
Wiesman (2000) 
 
Yang & Guy (2003) 
 
 
Yeatts & Hyten (1998) 

 Productivity  
 Satisfaction  
 Manager judgments 

 
 Member QWL  
 Performance  
 Member behaviors 

 
 Performance  
 Attitude  
 Behavior 

 
 Satisfaction  
 Commitment  
 Trust  
 Absenteeism  
 Turnover 

 
 Satisfaction  
 Commitment 

 
 Performance  
 Satisfaction 

 
 Productivity  
 Quality  
 Efficiency 

 
 Performance  
 Viability 

 
 Performance  

 
 Manager satisfaction  
 Employee satisfaction 

 
 Customer satisfaction  
 Employee satisfaction  
 Ability 
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Klemic (1999) focuses on public organization.  He examines employee 

satisfaction when SMWTs are applied in a public sector setting.  It is hypothesized that 

the satisfaction level of SMWT employees with the organization’s goal setting program is 

higher than that of employees of traditional work groups.  He collects data from a West 

Coast office of an agency of the Federal government where traditional work groups and 

SMWTs operate side by side at the same task.  Although the results fail to support the 

hypothesis, the study points out that SMWT effectiveness has a long learning curve:  

“Since the self-directed teams were formed in midyear in 1990, there may have been a 

learning curve to overcome… the start up of self-directed team activity often results in a 

productivity drop…” (p. 56).   

 

Proposition 4:  SMWTs are positively associated with team members’ job satisfaction, 

 

SMWT effectiveness:  the goal-attainment approach.  In terms of the goal-

attainment approach, empirical findings show, for the most part, a positive effect of 

SMWTs on performance (e.g., Cohen & Ledford, 1994; Wiesman, 2000).  Sundstrom et 

al. (1990) define team performance as “acceptability of output to customers within or 

outside the organization who receive team products, services, information, decisions, or 

performance events (such as presentations or competitions)” (p.122).   

Some studies use economic data to measure SMWT effectiveness. For example, 

in order to measure SMWT effectiveness for a nonprofit organization, the Aid 

Association for Lutherans, Spreitzer, Cohen, and Ledford (1999) collected archival 

productivity data for teams based on a weighted measure of work activities per $100 

expended.  Other studies consider perceived performance.  Cohen and Ledford (1994) 

assess managerial perceptions/ratings of team performance as an effectiveness measure.  

They argue that perceived performance is an appropriate measure because managers’ 

perceptions of performance are grounds for performance ratings.   

Only a few studies focus on the public sector (e.g., Klemic, 1999; Wiesman, 

2000).  For example, Wiesman (2000) analyzed SMWT effectiveness at the local 

government level.  The study examines the effects of goal-setting and feedback on the 

performance of SMWTs from the growth management department of the City of 
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Tallahassee, Florida.  The dependent variable for the study is the time (days to respond) it 

takes for each team to respond to its client in the application process for a site-building 

permit.  The study found that the SMWTs improve performance by reducing the mean 

days to respond to the clients.   

 

Proposition 5:  SMWTs are positively associated with team performance. 

 

SMWT effectiveness:  the system-resource approach.  While the vast majority of 

studies have examined SMWT effectiveness from the view of the participant-satisfaction 

approach and the goal-attainment approach, little research has been conducted from the 

view of the system-resource approach.  One reason for this is that SMWT research has a 

group level focus (Goodman et al., 1988), but the system-resource approach is an 

organizational level perspective and largely considers feedback from the organizational 

environment.  In spite of this reason, the system-resource model is an important 

dimension of organizational effectiveness (Yuchtman & Seashore, 1967), and thus it is 

meaningful to consider this approach as a dimension of SMWT effectiveness.   

 

Proposition 6:  SMWTs are positively associated with team resource attainment. 

 

SMWT effectiveness:  indirect effects.  In contrast to a direct effect of SMWTs 

on the three dimensions of effectiveness, the SMWTs can also be indirect via mediators.  

According to Yuchtman and Seashore (1967), the better the resources of an organization, 

the more capable it is of attaining its goals, and the more capable it is of attaining 

employee satisfaction.  Thus, SMWTs are likely to have an effect on teams’ goal 

attainment through their influence on team resource attainment.  Likewise, SMWTs are 

also likely to have an effect on team members’ job satisfaction through their influence on 

team resource attainment.  

 

Proposition 7:  SMWTs are likely to have an effect on both teams’ goal attainment and 

team members’ job satisfaction through their influence on team resource 

attainment. 
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Summary 
 
 
This chapter has demonstrated prior research considered to be related to the 

research questions of this dissertation.  The main elements of SMWTs are:  independent 

tasks, autonomous decision-making, shared responsibility, and shared leadership.  The 

whole basis of SMWTs evolves from socio-technical systems theory developed in the 

1950s.  The central idea of STS is that organizations can get a better result when the 

technical and social systems are jointly optimized.  Also, SMWTs are founded on 

participatory management theory.  Participatory management theory implies that 

employee participation through SMWTs brings many benefits to organizations.   

Diffusion is defined as the process by which an innovation is communicated 

through certain channels over time among the members of a social system.  Diffusion 

occurs through institutional isomorphism, such that organizations become similar through 

three pillars of institutions.  First, the regulative pillar results from formal and informal 

rules.  Second, the normative pillar arises from values and norms.  Finally, the cultural-

cognitive pillar is engaged through social knowledge and cognitive schemata.  Each pillar 

sheds light on different phases of the diffusion of SMWTs. 

Three major criteria for evaluating organizational effectiveness are identified.  

First, the participant-satisfaction approach refers to the degree to which organizations are 

able to satisfy expectations of participants.  Second, the goal-attainment approach 

accentuates the extent to which organizations accomplish their goals.  Last, the system-

resource approach highlights the organization’s ability to acquire valued resources from 

its environment.  Studies have, for the most part, concluded that there is a positive 

relationship between SMWTs and these three approaches.  
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CHAPTER 3  

HYPOTHESES 

 
 
 
 

The purpose of this dissertation is to explain the diffusion and effectiveness of 

SMWTs.  The literature review has offered dominant theoretical perspectives on the 

diffusion and effectiveness of self-managed work teams.  The literature review leads to 

several hypotheses.  This chapter introduces these and provides a theoretical model to be 

tested.  The model serves as the foundation for empirical analyses on the dynamic 

process of diffusion and effectiveness of SMWTs.  While the first section aims to build 

hypotheses on the diffusion of SMWTs, the second section seeks to develop hypotheses 

on the effectiveness of SMWTs.   

 
 

Hypotheses on the Diffusion of Self-Managed Work Teams 
 
 
Institutionalists’ views on the diffusion of SMWTs are summarized into three 

aspects of institutions (Scott, 2001):  regulative, normative, and cultural-cognitive.  Each 

institution factor serves as a rationale for a predictor to explain why cities adopt SMWTs.  

The existence of these institutional factors increases the likelihood of using SMWTs in 

cities.   

 
Regulative Institution and Self-Managed Work Teams 

 
The regulative institutional aspect refers to formal and informal rules about 

behavior.  Scott (2001) includes the capacity to establish rules in the regulative pillar of 

institutions.  The municipal charter can be viewed as a fundamental rule for managing 

city governments.  Form of government is reflected in the charter.  Two government 
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structures are dominant in U.S. local governments:  a mayor-council form and a council-

manager form.  

The council-manager plan was one of the most significant municipal reforms 

developed and supported by the progressive reform movement.  It emphasizes the 

separation of politics from administration.  Theoretically, the city council makes policy 

and administrators execute policy.  The council is the governing body with strong 

leadership of elected officials.  It focuses on “the community’s goals, major projects, and 

such long-term considerations as community growth, land use development, capital 

improvement plans, capital financing, and strategic planning” (International City/County 

Management Association, 1999, pp.1-2).  The council appoints a trained local 

government manager to oversee the delivery of public services.   

The city manager is hired for professional administration.  “The manager prepares 

a recommended budget for the council's consideration; recruits, hires, and supervises the 

government's staff; serves as the council's chief adviser; and carries out the council's 

policies” (International City/County Management Association, 1999, p.3).  Assuming 

that elected mayors in the mayor-council form of government take the day-to-day 

management responsibility that city managers in the council-manager form of 

government do, professional city managers are more likely to use advanced management 

techniques.  Professional city managers better understand the benefits of new 

management practices such as SMWTs through their training and experience in 

managing organizations.   

 

Hypothesis 1:  Council-manager form of government increases the likelihood of using 

SMWTs in the city. 

 
 
 
  

 

 
Figure 3.1  The Regulative Institution and SMWTs 

 
 

Council-Manager Form 
of Government 

SMWT Use 
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Normative Institution and Self-Managed Work Teams 
 
The normative institutional aspect reflects values and norms; normative 

isomorphism stems primarily from professionalization (DiMaggio & Powell, 1983; Scott, 

2001).  Professionalization is defined as “the collective struggle of members of an 

occupation to define the conditions and methods of their work, to control ‘the production 

of producers,’ and to establish a cognitive base and legitimation for their occupational 

autonomy” (DiMaggio & Powell, 1983, p. 152). 

Professional networks are an important source of normative institutions.  

Professional associations provide norms that constrain members’ behavior.  They “create 

a pool of almost interchangeable individuals who occupy similar positions across a range 

of organizations and possess a similarity of orientation and disposition that may override 

variations in tradition and control that might otherwise shape organizational behavior” 

(DiMaggio & Powell, 1983, p.152).   

 

Hypothesis 2:  Professional networks increase the likelihood of using SMWTs in the city. 

 
 
 
 
 

 

 
Figure 3.2  The Normative Institution and SMWTs 

 
 
 
 

Cultural-Cognitive Institution and Self-Managed Work Teams 
 
The cultural-cognitive institutional aspect is characterized by the shared 

understanding through which a common framework of meaning is constructed.  In a 

similar vein with cultural-cognitive institution, organization theorists have looked at 

organizational culture.  In a sense, organizational culture has been linked to total quality 

Professional Network SMWT Use 
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management (Rainey, 1996).  Lewis (1996) argues that “while TQM had separate origins 

from the culture movement, the two fields have recently converged with the idea that to 

achieve ‘excellence’ and ‘quality’, it is necessary either to change or work with the 

culture of an organization” (Lewis, 1996, p.12).   

Meanwhile, SMWTs have been promoted as a means of achieving higher quality 

(Holpp, 1992).  Sexton (1994) points out that SMWTs have been heralded as the 

productivity breakthrough of the 1990s and increasing quality has been cited as the 

primary reason given by managers for turning to SMWTs.  Thus, if an organization has 

developed and established a social schema for quality, it will be easier for members to 

interpret the request for an implementation of a SMWT program.   

 

Hypothesis 3:  City employees’ shared belief in service quality management increases the 

likelihood of using SMWTs in the city. 

 
 
 
 

 

 
Figure 3.3  The Cultural-Cognitive Institution and SMWTs 

 
 
 
 

Hypotheses on the Effectiveness of Self-Managed Work Teams 
 
 
This study categorized the criteria of SMWT effectiveness into the following 

three dimensions:  the participant-satisfaction approach, the goal-attainment approach, 

and the system-resource approach.  All of the three approaches are considered to evaluate 

the effectiveness of SMWTs.  As discussed in Chapter Two, a self-managed work team 

can be viewed as a synthesis of self-management and teamwork.  Hence, hypotheses in 

this section each posit how the level of self-management and the level of teamwork relate 

to different dimensions of effectiveness.   

Belief in Service 
Quality 

SMWT Use 
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The level of self-management and the level of teamwork are used because the 

diffusion of SMWTs is basically a re-invention process.  Diffusion scholars have 

recognized the concept of re-invention, defined as “the degree to which an innovation is 

changed or modified by a user in the process of its adoption and implementation” (Rogers, 

2003, p.180).  SMWTs are not invariant as they diffuse among cities.  The levels of self-

management and teamwork change and are adjusted during the diffusion process.  Thus, 

it would be reasonable to hypothesize the relationships between both the level of self-

management and the level of teamwork and each effective dimension.  

 
Self-Managed Work Teams and Participant-Satisfaction  

 
The participant-satisfaction approach pays attention to team members’ job 

satisfaction to evaluate SMWT effectiveness.  Job satisfaction is defined as a 

“pleasurable or positive emotional state resulting from the appraisal of one’s job or job 

experiences” (Locke, 1976, p.1300).  The participant-satisfaction approach stresses 

individual employees because the performance of each determines team effectiveness 

(Georgiou, 1973; Guy, 1991).  Hence, in more effective SMWTs, members maintain 

higher levels of satisfaction with their jobs.   

A significant relationship has been found between SMWTs and job satisfaction 

(e.g., Cohen & Ledford, 1994; Cordery, Mueller, & Smith, 1991; Kirkman & Shapiro, 

1997; Manz & Sims, 1993).  One of the primary mechanisms for teams to influence job 

satisfaction is through employee participation.  Participatory management theory suggests 

that employees are not subjects to be controlled but important assets to be valued.  By 

being treated as a valuable person in the workplace, intrinsic human needs, such as 

Maslow’s (1954) hierarchy of needs, are satisfied.  Since their needs are satisfied in the 

workplace, employees experience a positive emotional state toward their work.   

In tune with Maslow’s work, Herzberg et al. (1959) identify satisfiers and 

dissatisfiers to determine motivation and hygiene.  While satisfiers increase employee 

motivation if they are present, dissatisfiers cause dissatisfaction if they are absent.  

According to Herzberg, satisfiers (motivation factors) include achievement, recognition, 

the nature of the work itself, responsibility, and advancement; dissatisfiers (hygiene 

factors) include company policy and administration, supervision, salary, interpersonal 
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relations with supervisor, and working conditions.  SMWTs give employees increasing 

levels of responsibility and recognition.  These are motivation factors and thus lead to 

increasing levels of job satisfaction.   

Thus, the following hypotheses are proposed.   

 

Hypothesis 4a:  The level of self-management is positively associated with the perceived 

job satisfaction of team members.  

Hypothesis 4b:  The level of teamwork is positively associated with the perceived job 

satisfaction of team members. 

 
 
 
 

 

 

 
Figure 3.4  The Level of Self-Management and Job Satisfaction 

 

 

 

 

Figure 3.5  The Level of Teamwork and Job Satisfaction 

 
 
 
 

Self-Managed Work Teams and Goal-Attainment  
 
The goal-attainment approach puts more emphasis on observable team 

performance to evaluate SMWT effectiveness.  Team performance refers to the quantity 

and quality of outputs that include efficiency, productivity, response time, product quality, 

customer satisfaction, and innovation (Cohen & Bailey, 1997).  In most cases, the 

mission statements of SMWTs show that their goal is to obtain a better performance 

outcome.   

Level of 
Self 

Management 

Job 
Satisfaction 

Level of 

Teamwork 

Job 

Satisfaction 



 

 47

Studies have revealed that using SMWTs is more likely to produce higher levels 

of team performance (Cohen & Ledford, 1994; Spreitzer, Cohen, & Ledford, 1999; 

Wiesman, 2000).  Socio-technical systems theory is a central mechanism to explain this 

relationship (Trist & Bamforth, 1951).  Team based task design influences performance 

outcome through the process of joint optimization of technical and social systems.  

SMWTs are designed based on this mechanism, and expected to improve team 

performance.   

 

Hypothesis 5a:  The level of self-management is positively associated with perceived 

team performance.  

Hypothesis 5b:  The level of teamwork is positively associated with perceived team 

performance.  

 
 
 
 
 

 

 

 
Figure 3.6  The Level of Self-Management and Team Performance 

 

 

 

 

Figure 3.7  The Level of Self-Management and Team Performance 

 
 
 
 

Self-Managed Work Teams and System-Resource  
 
The system-resource approach gives more importance to the team’s ability to 

obtain valuable resources in evaluating SMWT effectiveness.  Since resources are scarce, 

competition occurs between organizations.  Resources are defined as “means, or facilities, 
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that are potentially controllable by social organizations and that are potentially usable—

however indirectly—in relationships between the organization and its environment” 

(Yuchtman & Seashore, 1967, p. 900).  Resources include both physical and non-physical 

objects.   

As SMWTs can exercise autonomous decision-making and can manage 

independent tasks, they have a more general capability to get valued resources.  By 

managing team tasks independently, SMWTs are likely to have an increased motivation 

to secure their own resources.  By making their decisions autonomously, SMWTs are 

likely to better optimize their own resources.  The more SMWTs obtain valued resources, 

the better they attain team goals and team members’ satisfaction.  Thus, SMWTs are 

expected to improve the system-resource approach of organizational effectiveness. 

 

Hypothesis 6a:  The level of self-management is positively associated with perceived 

team resource attainment.  

Hypothesis 6b:  The level of teamwork is positively associated with perceived team 

resource attainment.  

 
 
 
 

 

 

 

 
Figure 3.8  The Level of Self-Management and Resource Attainment 

 

 

 

 

Figure 3.9  The Level of Teamwork and Resource Attainment 
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Relationship among the Dimensions of Effectiveness 
 
In addition to the three dimensions of SMWT effectiveness, there has been a 

discussion of inter-relationships among the three approaches.  Yuchtman and Seashore 

(1967) argue that the system-resource approach of effectiveness has positive effects both 

on the participant-satisfaction approach of effectiveness and the goal-attainment approach 

of effectiveness.  They defined bargaining position as the ability to acquire and argued 

that “the better the bargaining position of an organization, the more capable it is of 

attaining its varied and often transient goals, and the more capable it is of allowing the 

attainment of the personal goals of members” (p. 898).  Thus, the following hypotheses 

are proposed.   

 

Hypothesis 7a:  Team members’ perceived resource attainment is positively associated 

with their perceived job satisfaction. 

Hypothesis 7b:  Team members’ perceived resource attainment is positively associated 

with their perceived team performance. 

Hypothesis 7c:  The level of self-management is indirectly associated with team 

members’ perceived job satisfaction through perceived team resource 

attainment.   

Hypothesis 7d:  The level of teamwork is indirectly associated with team members’ 

perceived job satisfaction through perceived team resource attainment.   

Hypothesis 7e:  The level of self-management is indirectly associated with perceived 

team performance through perceived team resource attainment.   

Hypothesis 7f:  The level of teamwork is indirectly associated with perceived team 

performance through perceived team resource attainment. 
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Figure 3.10  The Level of Self-Management, Resource Attainment and Participant-

Satisfaction 

 

 

 

 

Figure 3.11  The Level of Teamwork, Resource Attainment and Participant-Satisfaction 

 

 

 

 

 
Figure 3.12  The Level of Self-Management, Resource Attainment and Team 

Performance 

 

 

 

 

Figure 3.13  The Level of Teamwork, Resource Attainment and Team Performance 
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participant-satisfaction approach and the goal-attainment approach (Spreitzer et al., 1999).  

Some researchers agree that employee satisfaction has a positive effect on employee 

productivity.  However, others find a reverse relationship, such that satisfaction is more 

likely to be the results of productivity.  Spreitzer et al. (1999) hypothesized that high 
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levels of team performance would increase team member satisfaction and attitudes, but 

their empirical evidence failed to support this.  Therefore, we reserve our decision and 

present no hypothesis on the relationship between the participant-satisfaction approach 

and the goal-attainment approach here.   

 
 

Summary 
 
 
In sum, this chapter offers three hypotheses on the diffusion of SMWTs and 

another seven hypotheses on the effectiveness of SMWTs.  Figure 3.14 indicates a 

combined model of SMWT diffusion and effectiveness.  This model forms the basis for 

the empirical evaluation.  Table 3.1 summarizes propositions and hypotheses developed 

in this chapter.  The next chapter develops the research methodology that is used for this 

dissertation.   
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                         Figure 3.14  Combined Model of SMWT Diffusion and Effectiveness 
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Table 3.1  Propositions and Hypotheses  
 

Proposition 1:  The regulative institution is likely to increase the diffusion of SMWTs. 
 Hypothesis 1:  Council-manager form of government increases the likelihood of using 

SMWTs in the city.   
 

Proposition 2:  The normative institution is likely to increase the diffusion of SMWTs. 
 Hypothesis 2:  Professional network increases the likelihood of using SMWTs in the 

city. 
 

Proposition 3:  The cultural-cognitive institution is likely to increase the diffusion of SMWTs. 
 Hypothesis 3:  City employees’ shared belief in service quality management increases 

the likelihood of using SMWTs in the city. 
 

Proposition 4:  SMWTs are positively associated with team members’ job satisfaction. 
 Hypothesis 4a:  The level of self-management is positively associated with the 

perceived job satisfaction of team members. 
 Hypothesis 4b:  The level of teamwork is positively associated with the perceived job 

satisfaction of team members. 
 

Proposition 5:  SMWTs are positively associated with team performance. 
 Hypothesis 5a:  The level of self-management is positively associated with perceived 

team performance.  
 Hypothesis 5b:  The level of teamwork is positively associated with perceived team 

performance.  
 

Proposition 6:  SMWTs are positively associated with team resource attainment. 
 Hypothesis 6a:  The level of self-management is positively associated with perceived 

team resource attainment.  
 Hypothesis 6b:  The level of teamwork is positively associated with perceived team 

resource attainment.  
 

Proposition 7:  SMWTs are likely to have an effect on both teams’ goal attainment and team 
members’ job satisfaction through their influence on team resource attainment. 

 Hypothesis 7a:  Team members’ perceived resource attainment is positively 
associated with their perceived job satisfaction. 

 Hypothesis 7b:  Team members’ perceived resource attainment is positively 
associated with their perceived team performance. 

 Hypothesis 7c:  The level of self-management is indirectly associated with team 
members’ perceived job satisfaction through perceived team resource attainment.   

 Hypothesis 7d:  The level of teamwork is indirectly associated with team members’ 
perceived job satisfaction through perceived team resource attainment.   

 Hypothesis 7e:  The level of self-management is indirectly associated with perceived 
team performance through perceived team resource attainment.   

 Hypothesis 7f:  The level of teamwork is indirectly associated with perceived team 
performance through perceived team resource attainment.  
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CHAPTER 4  

METHODOLOGY 

 
 
 
 

This chapter discusses the research methodology used for the dissertation.  This 

study follows the tradition of quantitative research methods.  Ontologically, quantitative 

research assumes that the researcher’s stance toward the subject matter is as an outsider 

looking in on the social world.  Epistemologically, it assumes that the relationship 

between the researcher and subject matter is independent or nonexistent7.  Whether 

quantitative or qualitative, the goal of mainstream8 social science research is to describe 

or explain, both of which depend upon rules of scientific inference (King, Keohane, & 

Verba, 1994).   

The scientific inference used in this study is based on deductive reasoning.  

Whereas positivists believed that objective knowledge could be only obtained through the 

use of inductive inferences, Popper (1934/1959) argued that induction was problematic 

because conclusions drawn from inductive inferences might turn out to be false9.  In 

Popper’s view, deduction should be dependent on the falsification method, in that 

theories are not verifiable but falsifiable.   

This chapter is organized into four sub-sections.  The overall data collection 

process is outlined first, including units of analysis, populations and sampling frames, 

samplings, and data sources.  Next questionnaire development efforts are presented.  

Moreover, details of questionnaire delivery and response rate are discussed.  Finally, 

analytical techniques used for the dissertation are addressed.  

                                                 
7 Other basic differences in assumptions between quantitative and qualitative include different value bases 
and different rhetorical style (Brower, Abolafia, & Carr, 2000).   
8 Alternative approaches include interpretive research and critical research (White, 1986).  Interpretive 
research concerns the meanings of the sayings and the doings of actors in social situations.  Critical 
research aims to discern the true determinants of actions or beliefs.   
9 For example, “no matter how many instances of white swans we may have observed, this does not justify 
the conclusion that all swans are white” (Popper, 1934/1959, p.27). 
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Data 
 
 
Overall, data were collected using mail surveys.  Additional data were collected 

from the U.S. Census and the International City/County Management Association 

(ICMA) membership directory.  Mail surveys were chosen because these are one of the 

best means for surveying large numbers of respondents.  The American Statistical 

Association (1997) points out the advantages of mail surveys:  they are very cost 

effective in terms of time and money; they enable specific segments of the population to 

be easily targeted; and they produce more honest answers in comparison with other 

interviewing methods.  Potential disadvantages of mail surveys include coverage errors 

and poorly worded questions.   

 
Units of Analysis 

 
Unit of analysis can be defined as the level of aggregation of the data about which 

researchers wish to draw conclusions.  The unit of analysis plays a part in creating 

summary descriptions and explaining differences among them (Babbie, 2001).  This 

study examined the diffusion of SMWTs among municipal governments and the 

effectiveness of them as perceived by employees.  Therefore, this study had two units of 

analysis: organizations and individuals.  As Babbie remarked, when studies try to 

describe or explain more than one unit of analysis, researchers must anticipate which 

conclusions they wish to draw with regard to which units of analysis.   

 
Populations and Sampling Frames 

 
Due to time and budget constraints, researchers use samples to make 

generalizations about the whole population, which is the complete set of units of analysis 

that are under investigation.  The two populations of this study were US city governments 

and their employees.  According to the Census, there were 19,429 municipal 
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governments in the U.S. in 200210; and there were 2,972 thousand municipal government 

employees in 200211 (U.S. Census Bureau, 2002).   

The sampling frame denotes the actual list of sampling units used to develop the 

final study sample.  Drawing on the Census, this study identified cities with a population 

of 50,000 and above12. This generated a sampling frame of 569 cities.  Then, by 

surveying city managers in 50 cities, another sampling frame of 750 SMWT members 

were selected.  Choosing larger cities for the sampling frame has advantages.  Since 

larger cities are more likely to have greater numbers of SMWTs, the sampling frame will 

provide a better test of the hypotheses.  Also, most survey research on municipal 

management has been conducted on cities with a population of 50,000 and above.  This 

allows an equal comparison between this project and other research.   

 
Sampling I:  City Government Survey 13 

 
The study used a two-step analysis of a national survey to examine evidence 

regarding diffusion and effectiveness of SMWTs.  The first step of the survey was to 

explain the diffusion of SMWTs among local governments.  This involved a secondary 

analysis of a 2002 national survey.  The 2002 survey was originally conducted by Yang 

and Guy (2004), and 204 city managers responded to the survey, producing a response 

rate of 35.9 percent.   

The survey was mailed to city managers in the summer of 2002 by mail.  Most 

questionnaires were completed by city managers or their equivalent, but some of the 

questionnaires were completed by subordinates acting on their behalf.  The survey 

provided a definition of SMWTs and asked the respondents to answer a question whether 

their jurisdiction had used SMWTs.  The survey also included questions on the type of 

government and the degree of belief SMWTs in improving their service quality. 

The sample chosen for the analysis of SMWT diffusion is a random sample of 

city governments14.  The chosen cities were distributed geographically throughout the 

                                                 
10 The numbers of government units in 2002 were:  87,576 for all governments; 1 for the federal; 50 for the 
state; and 87,525 for the local.  
11 The numbers of government employees in 2002 were:  21,039,000 for all governments; 2,690,000 for the 
federal (civilian); 5,072,000 for the state; and 13,277,000 for the local.  
12 This was based on the 1997 Census.    
13 Sampling refers to the process of selecting a sufficient number of elements from an entire population of 
interest.  See Babbie (2001) for a comprehensive review of sampling. 
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states.  Figure 4.1 shows a map of the sample.  A list of the sample for the analysis of the 

SMWT diffusion is presented in Appendix A.  Table 4.1 shows that the sample of cities 

closely parallels the sampling frame with respect to the distribution of cities by 

population size and geographical locations.   

 
 
 
 
 

 
Note.  Black dots on the map represent the cities that responded the 2002 survey. Anchorage, AL 
and three other anonymous cities are not marked. 

 
Figure 4.1  Map of the Sample for the Analysis of SMWT Diffusion 

 
 
 
 

                                                                                                                                                 
14 “A sample is random if, at each stage of sampling, the selection process guarantees that all remaining 
observations in the population have equal chances of being included in the sample” (Witte & Witte, 2001, 
p. 189). 
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Table 4.1  Characteristics of Sample versus Sampling Frame (Percent):  The 2002 Survey 
for Self-Managed Work Team Diffusion 
 

 Sample Sampling Frame Difference 

 
Population Size 

Over 250,000  
100,000-249,999 
50,000-99,999 
less than 50,000 
 

Region 

Northeast 
South 
Midwest 
West 

 

 
 

10.6 
31.7 
56.8 

   1.0* 
 
 

  9.5 
27.1 
26.6 
36.7 

 
 

11.7 
24.9 
63.4 
0.0 

 
 

18.0 
25.6 
23.6 
32.8 

 

 
 

-1.1 
6.8 
-6.6 
1.0 

 
 

-8.5 
1.5 
3.0 
3.9 

Source. Data excerpted from Yang & Guy (2004, p. 77) 
Note. Source of Sampling frame statistics is the Municipal Yearbook 2000 (Washington, DC: 
ICMA) 
* Two cities returned surveys in which they reported their population to be less than 50,000. 

 
 

 
 

Sampling II:  Team Member Survey 

 
The second step of the survey aimed at the effectiveness of SMWTs.  This survey 

was mailed to selected cities in January of 2005.  The survey identified 50 municipal 

governments that were currently using SMWTs.  This information was available from the 

2002 city manager survey.  In the 2002 survey, 56 cities reported that they were using 

SMWTs.  For 2005 survey, I contacted the city managers in the 56 cities.  Of the 56 cities 

six cities were excluded from the survey, because they reported they were no longer 

using SMWTs or that they were unable to participate in the survey15.  Packets of 15 

survey questionnaires each were sent to team in the 50 cities.  In total, 176 surveys were 

                                                 
15 Yuma, AZ, West Palm Beach, FL, and North Richland Hills, TX reported that they ceased using 
SMWTs.  Rocky Mount, NC reported the city’s team was not actually SMWTs.  Johnson City, TN reported 
that the city manager who participated in the 2002 survey had taken employment elsewhere.  Taylorsville, 
UT simply denied responding to the survey. 
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received from 24 cities.16  Figure 4.2 shows a map of the sample for the analysis of 

SMWT effectiveness.   

 

 

Note. Circles on the map represent the cities that responded the 2005 survey.  Numbers in the 
circles represent the number of team members who responded to the survey. 

 
Figure 4.2  Map of the Sample for the Analysis of SMWT Effectiveness 
 
 
 
 

Data Sources 

 
The data sources used in this study relied on two national surveys that were 

conducted in 2002 and 2005 respectively.  The 2002 survey data was used to analyze the 

diffusion of SMWTs.  The 2005 survey data was collected on the basis of the 2002 

survey and used to analyze the effectiveness of SMWTs.  An additional data source was 

the 2002 International City/County Management Association (ICMA) membership 

directory.  This directory was available from the City of Tallahassee library.  Further 

complementary data to complete the study was obtained from the Census.  Most of the 

                                                 
16 The maximum possible number of returns was 360. 
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census data used in the study were available from the census website 

(http://www.census.gov). 

 
 

Questionnaire Development 
 
 
Variables should be operationalized and measured for empirical tests.  

Operationalization is defined as “the development of specific research procedures 

(operations) that will result in empirical observations representing those concepts in the 

real world” (Babbie, 2001, p.132).  The theory of measurement assumes that a concept 

representing some phenomenon that the analyst is concerned about is measured indirectly 

through indicators specified by operational definitions (Meier & Brudney, 1997)17.  To 

obtain desirable accuracy, validity, and reliability for the measurement, this study 

followed the common practice of starting with tested items reported in the literature.  The 

survey questionnaire is presented in Appendix B18.   

A pretest was conducted before the main survey for team members was 

administered.  The pretest can be defined as “a set of procedures used to determine 

whether the questionnaire works in the manner intended by the researcher, providing 

valid and reliable measures of the attitudes, behaviors, and attributes of interest”19 (Czaja 

& Blair, 1996, p.93).  The pretest conducted in this study focused on bringing to light 

content validity, variability, and reliability.  Some content of the survey questionnaire 

was eliminated, revised, clarified, or refined through the results of the pretest.  Three 

survey items were removed for the final version of the survey questionnaire. 

 
Items for the Diffusion of Self-Managed Work Teams 

 

                                                 
17 Measurement is defined as “the assignment of numbers to some phenomenon that we are interested in 
analyzing” (Meier & Brudney, 1997, p.111).   
18 The questionnaire for the diffusion model is not included. 
19 In this study, the term pretest is used interchangeably with the term pilot test.  Although a pretest is 
generally used as an equal term of a pilot test, some researchers differentiate the two terms (e.g., Czaja & 
Blair, 1996).  According to this view, “pretests are a necessary preliminary to pilot tests” (p.105), and 
pretests use relatively small number of samples.   
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A single item was used to measure each variable in the model for the diffusion of 

SMWTs.  The variables in this model had a lower degree of abstraction and a single item 

was able to capture valid information.   

SMWT use.  City’s use of self-managed work teams, the dependent variable, was 

operationalized as whether or not a municipality used SMWTs.  The survey question was:  

“Does your city use SMWT (Self-managed work teams)?”  This item was non-Likert and 

was measured on a scale of yes and no.   

Form of government.  Form of government was operationalized as whether or not 

a city government form is of the council-manager type.  The survey question was:  “What 

is the government structure of your jurisdiction?”  This item was non-Likert and was 

measured on a scale of council-manager, mayor-council, and other.  The variable was 

recoded into a dummy variable (1 = council-manager form of government; 0 = others). 

Professional network.  Professional network was operationalized as the number 

of city officials who retain International City/County Management Association (ICMA)20 

membership.  Sherman (1989) argued that ICMA had played an important role in 

innovation diffusion at the local level.   

Belief in service quality.  Belief in service quality was operationalized as city 

managers’ perception of how they believe that SMWTs increase public service quality.  

Measuring city managers’ perception is appropriate because their belief is transformed 

into shared belief.  According to Schein (1992), organizational culture can be analyzed at 

the level of “espoused” values.  His theoretical argument runs like this:  In a municipal 

government, if its service quality begins to decline, a city manager may say, “We must 

promote SMWT use” because of her belief that SMWTs always increase service quality.  

If the city manager convinces the group to act on her belief and if the solution works and 

if the group has a shared perception of that success, then the perceived value that SMWTs 

are “good” gradually starts a process of cognitive transformation.  First, it will be 

                                                 
20 ICMA is the professional and educational organization for chief appointed managers, administrators, and 
assistants in cities, towns, counties, and regional entities throughout the world.  Since 1914, ICMA has 
provided technical and management assistance, training, and information resources to its members and the 
local government community.  The management decisions made by ICMA's nearly 8,000 members affect 
more than 100 million individuals in thousands of communities—from small towns with populations of a 
few hundred to metropolitan areas serving several million.   
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transformed into a shared value or belief and, ultimately, into a shared assumption.  The 

survey question in this study was:  “SMWTs increase the quality of public service.”  

Control variable.  The diffusion model controls geographical locations.  The 

mapping of the sample for the analysis of SMWT diffusion shown in Figure 4.1 provided 

a sense that cities using SMWTs might be geographically skewed.  Moreover, the 2002 

survey found that cities in the South and West were more likely to use SMWTs than were 

those in other areas (Yang & Guy, 2004).  In order to control the effect of geographical 

locations, the study employed two dummy variables of South and West21.  

 
Items for the Effectiveness of Self-Managed Work Teams  

 
Multiple items were used to measure each variable in the model for the 

effectiveness of SMWTs.  The reason for using multiple items was that concepts for this 

model had a higher degree of abstraction and were more than one-dimensional.   

Level of self-management.  Level of self-management was operationalized as 

employees’ perception of how they assess their team’s independence, autonomy, team 

performance evaluation and top leaders’ trust.  A four item index was developed based on 

the key characteristics of SMWTs discussed in this study and other researchers’ works 

(e.g., Campion, Medsker, & Higgs, 1993;  Cordery, Mueller, & Smith, 1991; Kirkman & 

Shapiro, 2001).  The survey questions were: 

 

 “My team works independently of supervision.” 

 “My team makes decisions autonomously.”  

 “My performance evaluation is related to my team's performance.” 

 “Top leaders in my organization trust my team.” 

 

Level of teamwork.  Level of teamwork was operationalized as employees’ 

perception of how they assess their team’s shared responsibility and leadership, 

teammates’ assistance, teammates’ performance, and team’s consensus.  A five item 

index was developed based on the key characteristics of SMWTs discussed in this study 

                                                 
21 This study followed ICMA’s classification of geographic regions. 
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and other researchers’ works (e.g., Campion, Medsker, & Higgs, 1993;  Cordery, 

Mueller, & Smith, 1991; Kirkman & Shapiro, 2001).  The survey questions were: 

 

  “My team members share responsibility.” 

 “Leadership in my team is shared among the members.” 

 “My teammates are helpful to me.” 

 “I am unhappy when my teammates perform poorly.” 

 “My team relies on consensus to get the work done.” 

 

Job satisfaction.  Job satisfaction was operationalized as employees’ perception 

of how valuable they assess their work; how interesting they assess their work; how their 

work gives them a sense of accomplishment; how fair they assess their pay; how they 

assess a chance for promotion; how worthwhile they assess their work; how challenging 

they assess their work; and how satisfying they assess their work.  An eight item index 

was developed based on Churchill, Ford, and Walker (1974).  The survey questions were: 

 

 “My work is valued.” 

 “My job is interesting.” 

 “My work gives me a sense of accomplishment.” 

 “I'm paid fairly compared with other city employees in this city.” 

 “I have a good chance for promotion.” 

 “I'm doing something worthwhile in my job.” 

 “My work is challenging.” 

 “My work is satisfying.” 

 

Team performance.  Team performance was operationalized as employees’ 

perception of how they assess the team’s service quality; how they assess the team’s 

productivity; how they assess the team’s service costs; how they assess the team’s 

effectiveness; how they assess teammates’ creativeness; and how they assess the team’s 

assistance for achieving the organization’s mission.  A six item index was developed 

based on Cohen et al. (1994).  The survey questions were: 
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 “My team's service quality is high.” 

 “My team's productivity is high.” 

 “My team's service costs are low.” 

 “My team is effective.” 

 “My teammates are creative in their jobs.” 

 “My team helps to achieve the organization's mission.” 

 

Resource attainment.  Resource attainment was operationalized as employees’ 

perception of how they assess their team’s financial, human, and information resource.  A 

seven item index was developed drawing on Yuchtman and Seashore’s (1967) argument.  

The survey questions were:   

 

 “My team has been able to obtain the funds it needs.”  

 “My team has been able to attract good employees.” 

 “My team has been able to obtain information necessary to do our work.” 

 “My team has been able to receive the equipment that it needs.” 

 “My team is given opportunities for training and career development.”  

 “My team works well together when selecting new members.” 

 “My team is rewarded when we perform well.” 

 
A Pretest of the Team Member Survey Questionnaire 

 
After a survey questionnaire was drafted, the questionnaire was circulated for 

content validation.  For this purpose, five social science scholars reviewed the 

questionnaire.  The survey questionnaire then was administered to graduate students for 

the pretest.  In November 2004, with the support and help of three faculty members, I 

visited five classes in the department of public administration to conduct the pretest 

survey of the graduate students.  A brief overview of the purpose and importance of the 

survey was provided to the students before the pretest survey administered.   

Students were asked to assume that they were city government employees when 

they answered the survey questionnaire.  Students were also requested to answer the 
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survey based on their previous teamwork experience22.  Most of the students had previous 

experience with team projects in their classes.  Other students with jobs outside the 

school had team experience in their workplace.  Students who reported that they had no 

experience with teamwork were excluded from the pretest survey.  Finally, the students 

were asked to provide their suggestions and feedback on the survey.  Some students 

offered comments on the format and content of the survey.  Their comments were 

incorporated into the final draft where appropriate23.  A total of 42 usable questionnaires 

were collected and analyzed.  

 
Content Validation 

 
Content validation was undertaken before administering the pretest survey24.  

Two professors and three doctoral students trained in the department of public 

administration were invited to review the content validity.  They proofread and edited the 

survey questionnaire to identify and correct typographical and grammatical errors, 

misspellings, inappropriate usages, irrelevant terminology, and inconsistent formatting.  

Also, the five representatives served as judges to evaluate how much the survey items are 

relevant to and representative of the targeted construct.  Their suggestions and comments 

for revising the survey instrument were incorporated into the final draft of the 

questionnaire where appropriate.   

 
Variability of the Pretest Data 

 
The variability of the pretest survey data was measured in terms of intuitive 

approach, range, and standard deviation.  A measure of variability refers to “a measure of 

                                                 
22 Although researchers use people to whom the questionnaire is relevant, “it’s not usually essential that the 
pretest subjects comprise a representative sample” (Babbie, 2001, p.250).  “For pilot testing, convenience 
samples (e.g., college students) may suffice, but it is preferable to use a sample from a relevant population 
of interest” (Netemeyer et al., 2003, p.116). 
23 One survey item (ITEM 21: “My team’s quality of work life (QWL) is high”) was removed from the 
final draft due to their claim that QWL was too nebulous. 
24 Three types of measurement validity are generally discussed:  content, criterion-related, and construct 
validity.  Content validity represents “the degree to which elements of a measurement are relevant to and 
representative of the targeted construct for a particular assessment purpose” (Netemeyer, Bearden, & 
Sharma, 2003, p.73).  Criterion-related validity is demonstrated by “comparing test or scale scores with one 
or more external variables, or criteria, known or believed to measure the attribute under study” (Kerlinger 
& Lee, 2000, p.668).  Construct validity refers to “the extent to which a measure performs in accordance 
with theoretical expectations” (Carmines & Zeller, 1979, p.27).  
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the amount of variation or differences among observations in a distribution”25 (Witte & 

Witte, 2001, p.76).  Variability is necessary for any survey research, and so is this study.  

If there is no variability, then there will be no causal relation and nothing to test.  Figure 

4.3 portrays histograms to show the shapes of distributions for the 33 survey items used 

in the pretest.  All survey items seem to have a sizable variability in a visual inspection of 

the histograms. 

After the visual inspection, more exact measures of variability were examined 

with descriptive statistics.  As a result of tests for variability, items 06 and 30 were 

dropped from the final draft of the survey questionnaire because they exhibited lack of 

variability26.  Table 4.2 summarizes quantitative measures of variability for the pretest 

survey items.  In terms of the range, two survey items, items 06 and 30, had a range of 4; 

thirteen items had a range of 5; and eighteen items had a range of 627.  Given that the 

maximum value of the range for the items is 6, all but two items (i.e., items 06 and 30) 

are considered to have enough amount of variability.  In addition to the range, the 

standard deviation was employed to measure variability.  The standard deviation provides 

“a rough measure of the average amount by which observations deviate on either side of 

their mean”28 (Witte & Witte, 2001, p.79).  In the case of the pretest survey items, only 

one item (item 06) yielded a standard deviation of less than 1.  All other items had a 

standard deviation of greater than 1.   

 
Reliability of the Pretest Data 

 
The reliability of the pretest survey items was assessed using Cronbach’s 

coefficient alpha.  Reliability refers to “whether a particular technique, applied repeatedly 

to the same object, yields the same result each time” (Babbie, 2001, p.140).  Three 

                                                 
25 “Dispersion” is a similar term to describe variation of the data, but dispersion is often used to emphasize 
central value: “Dispersion refers to the way values are distributed around some central value, such as an 
average” (Babbie, 2001, p.401). 
26 Pretest survey item 06 was: “My teammates respect my role in the team.”  Pretest survey item 30 was: 
“My team has been able to receive the help it needs.” 
27 The range is defined as the difference between the largest and smallest observations. 
28 The standard deviation is obtained by taking the square root of the variance.  The variance is the mean of 
all squared deviations from the mean. 
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Figure 4.3  Histograms of Pretest Survey Items 
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Figure 4.3 -- continued 
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Table 4.2  Descriptive Statistics of the Pretest Survey Items 
 

Items 

Number 

of Cases Minimum Maximum Range Mean 

Standard 

Deviation 

ITEM 01 
ITEM 02 
ITEM 03 
ITEM 04 
ITEM 05 
ITEM 06 
ITEM 07 
ITEM 08 
ITEM 09 
ITEM 10 
ITEM 11 
ITEM 12 
ITEM 13 
ITEM 14 
ITEM 15 
ITEM 16 
ITEM 17 
ITEM 18 
ITEM 19 
ITEM 20 
ITEM 21 
ITEM 22 
ITEM 23 
ITEM 24 
ITEM 25 
ITEM 26 
ITEM 27 
ITEM 28 
ITEM 29 
ITEM 30 
ITEM 31 
ITEM 32 
ITEM 33 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

1 
1 
2 
2 
2 
3 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
2 
2 
1 
2 
1 
2 
2 
1 
3 
2 
1 
1 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

6 
6 
5 
5 
5 
4 
6 
6 
5 
6 
5 
6 
6 
6 
6 
6 
6 
6 
5 
6 
5 
5 
5 
6 
5 
6 
5 
5 
6 
4 
5 
6 
6 

4.95 
4.76 
5.40 
4.98 
4.98 
5.81 
5.64 
5.36 
6.00 
4.98 
5.69 
5.31 
5.29 
4.71 
4.60 
5.12 
5.14 
4.93 
5.33 
5.14 
5.31 
4.74 
5.33 
4.83 
5.48 
4.83 
5.14 
5.43 
5.24 
5.40 
5.10 
4.98 
5.10 

1.53 
1.51 
1.17 
1.42 
1.44 
0.97 
1.27 
1.38 
1.06 
1.62 
1.26 
1.52 
1.61 
1.61 
1.58 
1.58 
1.66 
1.50 
1.12 
1.28 
1.05 
1.27 
1.26 
1.58 
1.19 
1.36 
1.30 
1.11 
1.28 
1.17 
1.41 
1.47 
1.56 
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approaches to determine reliability have been developed29.  The first is the test-retest 

reliability.  This approach measures the same set of items twice over two different 

occasions.  The second approach is called parallel forms reliability, which involves 

measuring alternative forms of the test at the same time.  The third approach for 

computing reliability coefficient is internal consistency reliability.  There are several 

techniques to internal consistency reliability and Cronbach’s coefficient alpha is the most 

common measure.   

Tables 4.3, 4.4, 4.5, 4.6, and 4.7 report inter-item correlations and reliability for 

the pretest survey items.  Cronbach’s alpha coefficient for each construct is high.  The 

coefficients were .76 for the level of self-management, .74 for the level of teamwork, .91 

for job satisfaction, .87 for team performance, and .91 for resource attainment.  

Cronbach’s alpha coefficients for the five constructs show the presence of a high degree 

of internal consistency. 

 
 

Questionnaire Delivery and Response Rate 
 
 
This section summarizes the procedure for deliveries, followed by the response 

rate of it.  Careful efforts were made to keep the survey forms brief and easy to complete.  

The survey questionnaire was printed on both sides of a ledger-sized sheet of paper.  On 

the front page of the questionnaire, the purpose of the project was explained.  Each team 

member was also asked to complete the questionnaire by circling the number based on a 

7-point Likert-type scale (1 = “strongly disagree” to 7 = “strongly agree”).  In addition, 

the questionnaire asked some general information such as gender, race, age, education 

level, team experience, number of team members, service area, training experience, and 

geographical location.  Furthermore, the survey questionnaire provided space for 

respondents to make any additional comments they wished.  The survey form is included 

in Appendix B. 

                                                 
29 See Kerlinger and Lee (2000, pp. 652-657) for a fuller discussion of the reliability coefficient.  In all 
three approaches of reliability measurement, the higher the intercorrelations among the items, the higher 
the reliability of the indicators (Meier & Brudney, 1997). 
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Table 4.3  Inter-item Correlation and Reliability for the Level of Self-Management:  
Pretest Survey 
 

Items 01 02 05 07 

ITEM 01 
ITEM 02 
ITEM 05 
ITEM 07 

1.00 
.82 
.31 
.29 

 
1.00 
.24 
.38 

 
 

1.00 
.21 

 
 
 

1.00 

Cronbach’s alpha for the level of self-
management = .71 

 
 
 
Table 4.4  Inter-item Correlation and Reliability for the Level of Teamwork:  Pretest 
Survey 
 

Items 03 04 06 08 09 10 

ITEM 03 
ITEM 04 
ITEM 06 
ITEM 08 
ITEM 09 
ITEM 10 

1.00 
.52 
.31 
.33 
.12 
.41 

 
1.00 
.19 
.33 
.28 
.20 

 
 

1.00 
.47 
.33 
.25 

 
 
 

1.00 
.02 
.23 

 
 
 
 

1.00 
.16 

 
 
 
 
 

1.00 

Cronbach’s alpha for the level of self-management = .69 

 
 
 
Table 4.5  Inter-item Correlation and Reliability for Job Satisfaction:  Pretest Survey 
 

Items 11 12 13 14 15 16 17 18 

ITEM 11 
ITEM 12 
ITEM 13 
ITEM 14 
ITEM 15 
ITEM 16 
ITEM 17 
ITEM 18 

1.00 
.57 
.68 
.23 
.14 
.52 
.51 
.53 

 
1.00 
.87 
.28 
.36 
.86 
.80 
.86 

 
 

1.00 
.26 
.32 
.87 
.77 
.89 

 
 
 

1.00 
.49 
.34 
.37 
.25 

 
 
 
 

1.00 
.41 
.36 
.37 

 
 
 
 
 

1.00 
.84 
.86 

 
 
 
 
 
 

1.00 
.81 

 
 
 
 
 
 
 

1.00 

Cronbach’s alpha for job satisfaction = .91 

 



 

 73

 
 
 
 
Table 4.6  Inter-item Correlation and Reliability for Team Performance:  Pretest Survey 
 

Items 19 20 21 22 23 24 25 

ITEM 19 
ITEM 20 
ITEM 21 
ITEM 22 
ITEM 23 
ITEM 24 
ITEM 25 

1.00 
.78 
.26 
.06 
.54 
.54 
.50 

 
1.00 
.38 
.25 
.80 
.71 
.66 

 
 

1.00 
.25 
.36 
.31 
.70 

 
 
 

1.00 
.56 
.20 
.37 

 
 
 
 

1.00 
.68 
.75 

 
 
 
 
 

1.00 
.73 

 
 
 
 
 
 

1.00 

Cronbach’s alpha for team performance = .87 

 
 
 
Table 4.7  Inter-item Correlation and Reliability for Resource Attainment:  Pretest Survey 
 

Items 26 27 28 29 30 31 32 33 

ITEM 26 
ITEM 27 
ITEM 28 
ITEM 29 
ITEM 30 
ITEM 31 
ITEM 32 
ITEM 33 

1.00 
.48 
.44 
.37 
.46 
.53 
.38 
.30 

 
1.00 
.62 
.61 
.62 
.56 
.56 
.43 

 
 

1.00 
.73 
.75 
.54 
.57 
.40 

 
 
 

1.00 
.88 
.61 
.66 
.63 

 
 
 
 

1.00 
.74 
.74 
.57 

 
 
 
 
 

1.00 
.78 
.58 

 
 
 
 
 
 

1.00 
.76 

 
 
 
 
 
 
 

1.00 

Cronbach’s alpha for resource attainment = .91 
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Each survey questionnaire was inserted into an envelope with a cover letter for 

team members and a prepaid self-addressed return envelope.  Then 15 identical packets 

were included in a box, a size of 10″ × 4.9″ × 3.8″, with a letter for city managers.  To 

minimize damage in the mail, the 15 survey packets were wrapped in air bubble 

cushioning inside the box.   

Each packet of survey questionnaires was delivered to city managers, with a 

request that they distribute to individual employees who work in SMWTs.  The cover 

letter (See Appendix C) reminded the manager that the city had participated in the 2002 

survey.  In the letter, city managers were requested to choose 15 employees who were 

participating in SMWTs and give them the enclosed questionnaires to complete.  The 

cover letter also made sure that the questionnaire was anonymous and responses would 

be pooled together for a final report.  In addition, the letter asked city managers to include 

diverse team members when they selected the employees.   

Another cover letter for team members was included to introduce the survey (See 

Appendix D).  This cover letter stated that participation in the survey was voluntary and 

the questionnaires were anonymous.  Also, the letter made it clear that information 

obtained during the course of the study would remain confidential.  To provide contact 

information, email addresses and phone numbers for the investigator, dissertation 

advisor, and the Chair of Florida State University’s Human Subjects Committee were 

included in the cover letter.  Finally, a deadline of the survey response was specified in 

the letter. 

Before mailing the survey, the cover letter and the questionnaire were reviewed 

and approved by Florida State University’s Institutional Review Board (IRB) under the 

provision of Federal Regulation 45 CFR 46.  A copy of the letter of approval from the 

IRB is attached in Appendix E.   

The initial survey deadline was January 21, 2005.  However, as of that date, only 

a small number of cities had responded to the survey.  A few days after the initial survey 

deadline had passed, a follow-up message was sent to city managers in the 39 cities that 

did not respond.  Emails were used to send the follow-up to 21 cities.  Letters were sent 

to the 18 remaining cities whose email addresses were not available.  The follow-up 

reminded city managers of the survey.  Also, the follow-up requested the city managers 
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to distribute the questionnaires to their employees if they had not yet done so.  Moreover, 

the follow-up indicated that the deadline had been extended to February 28, 2005.  

Finally, the follow-up stated that a new packet of surveys was available upon request.  

After the follow-up, there were a series of more emails, telephone calls, fax messages, 

letters, and returned survey packets.  

Completed surveys were received at a slow rate from January through May.  Most 

of the returns arrived during the first three months.  However, one return arrived in April 

and two returns in May.  Table 4.8 summarizes survey response rates.  Of all the 50 

cities, 24 responded to the survey.  Of all the 360 team members in the responding cities, 

176 surveys were returned, for a team member response rate of 48.9 percent.  Each city’s 

response rates varied from 6.7 percent to 93.3 percent.  Table 4.9 shows response 

statistics for cities. 

 
 

 
 
Table 4.8  Survey Response Rates for Self-Managed Work Team Effectiveness 
 

City Response Rate 

 Number of cities to which survey questionnaires were distributed:  50 
 Number of cites responded:  24 
 Response rate:  48.0% 

Team Member Response Rate 

 Number of team members to which survey questionnaires were distributed:  360 
 Number of team members responded:  176 
 Response rate:  48.9% 
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Table 4.9  Team Member Survey Response Statistics 
 

City State 

Number of 
Surveys Sent 

Number of 
Surveys Received Percent 

GILBERT 

GLENDALE 

MESA 

HUNTINGTON PARK 

STOCKTON 

ARVADA 

FORT COLLINS 

DAVIE 

CORAL SPRING 

TAMPA 

CLEARWATER 

DES MOINES 

GRAND RAPIDS 

HENDERSON 

SPARKS 

ASHEVILLE 

KETTERING 

COLLEGE STATION 

CARROLLTON 

MCALLEN 

CORPUS CHRISTI 

HAMPTON 

VIRGINIA BEACH 

TACOMA 

AZ 

AZ 

AZ 

CA 

CA 

CO 

CO 

FL 

FL 

FL 

FL 

IA 

MI 

NV 

NV 

NC 

OH 

TX 

TX 

TX 

TX 

VA 

VA 

WA 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

4 

9 

9 

4 

7 

8 

6 

1 

9 

2 

4 

14 

11 

8 

12 

8 

10 

6 

12 

7 

9 

1 

5 

10 

26.7 

60.0 

60.0 

26.7 

46.7 

53.3 

40.0 

6.7 

60.0 

13.3 

26.7 

93.3 

73.3 

53.3 

80.0 

53.3 

66.7 

40.0 

80.0 

46.7 

60.0 

6.7 

33.3 

66.7 

Total  360 176 48.9 
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Analytical Techniques 
 
 
Analysis is defined as the process of putting questions to the data and getting 

answers from the data (Babbie, 2001).  Quantitative analysis can be split into the two 

main subdivisions of descriptive statistics and inferential statistics30.  Inferential statistics 

include parametric tests and nonparametric tests31.  This study employed parametric 

statistics.  Although bivariate and univariate analyses were considered, the major concern 

of this study was multivariate analysis.  The analyses, for the most part, treated data 

measured at the ordinal level as interval level32.  The analyses of data were performed 

using statistical software packages such as EXCEL 2002, LISREL 8.7, SPSS 12, and 

STATA 8.0.  Multiple packages were chosen because each package had a strength for a 

certain analysis.   

First of all, using descriptive statistics, collected data were summarized, 

simplified, and organized.  Descriptive statistics provide background information for 

sample characteristics and outlier detection.  Frequency distributions provided an 

overview of the collected data.  These were displayed in the form of graphs.  Also, 

measures of central tendency were calculated to locate central or middle points of the 

data.  Furthermore, dispersion of the data, such as the standard deviation, was measured 

to investigate how much the data varied.   

Second, logit regression analysis was undertaken to examine the effect of 

institutional factors on the diffusion of SMWTs. This study gathered binary data on the 

diffusion of SMWTs among jurisdictions by inquiring whether a city used SMWTs or not 

at the time of the survey.  This type of data—dichotomous dependent variable—is 

                                                 
30 Descriptive statistics deal with organizing and summarizing information about a collection of actual 
observations.  Inferential statistics deal with generalizing beyond actual observations.   
31 Parametric tests estimate a specific parameter of the population (e.g., T-Test and ANOVA).  
Nonparametric tests evaluate the entire population distributions and not a specific value or point (e.g., Chi-
Square test, Mann-Whitney U test, and Kruskal-Wallis H test).   
32 There has been considerable debate about approximating ordinal data by interval data.  The debate has 
focused on whether ordinal variables are intrinsically ordinal or imperfectly measured interval (See Agresti, 
1996, Chapter 10).  Most social scientists today agree on the so-called measurement-independent position; 
that is, once measures have been taken, they are numbers that can be subjected to computations and 
statistical analyses (Crocker & Algina, 1986).  Labovitz (1970) points out that the advantages of treating 
the ordinal level data as interval include: “(1) the use of more powerful, sensitive, better developed and 
interpretable statistics with known sampling error, (2) the retention of more knowledge about the 
characteristics of the data, and (3) greater versatility in statistical manipulation” (p.515). 
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prevalent in the social sciences33.  The logit regression model is the appropriate technique 

for regression with a dummy dependent variable34.  In this research, the dummy variables 

were coded as a value of 1 if a city was using SMWTs, and as a value of 0 otherwise.   

Third, confirmatory factor analysis (CFA) was conducted to evaluate how the 

observed survey items indicated the latent variables of the SMWT effectiveness model.  

This study employed the two-step approach of structural equation modeling (SEM) and 

the CFA was the first step of it.  The two-step approach of the structural equation 

modeling draws a distinction between measurement models and structural models.  

Anderson and Gerbing (1988) argued that “much is to be gained from separate estimation 

and respecification of the measurement model prior to the simultaneous estimation of the 

measurement and structural submodels” (p.417)35.  Confirmatory factor analysis assesses 

reliability and validity.   

Finally, the second step of structural equation modeling36 was carried out to 

specify a causal relationship among the latent variables for the SMWT effectiveness 

model.  The core SEM techniques include confirmatory factor analysis, path analysis, and 

the evaluation of hybrid models with features of both path and factor models (Kline, 

1998).  Although dozens of model fit indices for SEM have been suggested, no one is 

decisively superior to any other.  This study examined multiple indices for goodness-of-

fit of the structural equation models.   

 
 

Summary 
 
 
This chapter addressed methodological issues that support the dissertation.  It 

began by explaining data collection efforts.  A two-step of national mail surveys was 

used to collect the data.  The city government survey of 2002 for the analysis of SMWT 

                                                 
33 Four most commonly used regression models for the analysis of binary dependent variables are:  the 
linear probability model (LPM), the logit model, the probit model, and the tobit (censored regression) 
model (Gujarati, 1995).   
34 Although there exists the great similarity between the logit and probit models, “the logit model is 
generally used in preference to the probit” (Gujarati, 1995, p.568).  The major dissimilarity is that they 
have slightly different cumulative distribution functions (CDFs).   
35 See Fornell and Yi (1992) and Anderson and Gerbing (1992) for the relative strengths and weaknesses of 
a one-step and a two-step approach. 
36 An alternative name for SEM is the analysis of covariance structures. 
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diffusion produced a sample size of 204.  The team member survey of 2005 for the 

analysis of SMWT effectiveness produced a sample size of 176.  Following explanation 

of the data collection, issues regarding questionnaire development were discussed.  In the 

pretest, questionnaire was evaluated in terms of validity, variability, and reliability.  With 

the result of the pretest, three survey items were removed from the questionnaire.  The 

next section summarized questionnaire delivery and response rate.  The chapter closes by 

describing statistical techniques that are used to analyze the collected data.  The 

dissertation employs binary logit regression to analyze SMWT diffusion and structural 

equation modeling to analyze SMWT effectiveness. 
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CHAPTER 5  

RESULTS AND FINDINGS PART I:  

SELF-MANAGED WORK TEAM DIFFUSION 

 
 
 
 

The first empirical research question of this dissertation is what explains the 

diffusion of self-managed work teams among municipal jurisdictions.  Chapter 2 revealed 

regulative, normative, and cultural-cognitive institutions each were likely to contribute to 

the diffusion of self-managed work teams.  Chapter 3 proposed a set of hypotheses to 

guide empirical tests.  This chapter reports the results of the empirical analysis performed 

with the 2002 survey data.  This chapter is a secondary analysis of Yang and Guy’s 

(2004) study and re-examines their study in order to test new hypotheses.  The chapter is 

organized as follows.  First, characteristics of the data are presented.  Then, descriptive 

statistics of the survey items are provided.  Next, logit regression analysis is estimated.  

Finally, findings from the logit regression analysis are discussed.  

 
 

Characteristics of the Survey Respondents 
 
 
Table 5.1 and Figure 5.1 show a frequency distribution of the sample by type of 

government.  There was a higher proportion of council-manager type of governments 

than mayor-council type of governments in the respondent cities.  Of the respondents, 

71.1 percent had council-manager type of government form and 25.8 percent had mayor-

council type of government form. 
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Table 5.1  Frequency of the Sample by Type of Government 
 

 Frequency Percent Valid Percent 

Council-Manager 
Mayor-Council 
Other 
Missing cases 
Total 

142 
51 
5 
6 

204 

69.6 
25.0 
2.5 
2.9 

100.0 

71.7 
25.8 
2.5 
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Figure 5.1  Frequency of the Sample by Type of Government 

 
 
 
 
Table 5.2 and Figure 5.2 present a frequency distribution of the sample by 

population.  There were 10.6 percent of the cities with a population larger than 250,000.  

There were 31.7 percent of the cities with a population of 100,000 to 250,000.  There 

were 57.8 percent of the respondent cities that had less than 100,000 population.  In fact, 

the survey was mailed to the 569 cities that had populations over 50,000 in 1997, but two 

cities responded that their population sizes were less than 50,000. 

 
 
 

Table 5.2  Frequency of the Sample by Population 
 

 Frequency Percent Valid Percent 

Over 250,000 
100,000 – 250,000 
50,000 – 99,999 
Less than 50,000 
Missing cases 
Total 

21 
63 

113 
2 
5 

204 

10.3 
30.9 
55.4 
1.0 
2.5 

100.0 

10.6 
31.7 
56.8 
1.0 
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Figure 5.2  Frequency of the Sample by Population 

 
 
 
 
The number of survey responses varied geographically.  As shown in Table 6.3 

and Figure 6.3, Northeastern cities contributed 9.5 percent of the responses; Southern 

cities contributed 27.1 percent; Midwestern cities contributed 26.6 percent; and Western 

cities contributed 36.7 percent. 

 
 
 
 

Table 5.3  Frequency of the Sample by Geographic Regions 
 

 Frequency Percent Valid Percent 

Northeast 
South 
Midwest 
West 
Missing cases 
Total 

19 
54 
53 
73 
5 

204 

9.3 
26.5 
26.0 
35.8 
2.5 

100.0 

9.5 
27.1 
26.6 
36.7 
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Figure 5.3  Frequency of the Sample by Geographic Region 

 
 
 
 
The primary recipients of the survey were city managers and their equivalents.  

Table 5.4 and Figure 5.4 show a frequency distribution of the sample by gender.  Of all 

respondents, 82.4 percent were male; 17.6 percent were female. 

 
 
 
 

Table 5.4  Frequency of the Sample by Gender 
 

 Frequency Percent Valid Percent 

Male 
Female 
Missing cases 
Total 

159 
34 
11 

204 

77.9 
16.7 
5.4 

100.0 

82.4 
17.6 
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Figure 5.4  Frequency of the Sample by Gender 

 
 



 

 84

 
 
Table 5.5 and Figure 5.5 represent a frequency distribution of the sample by 

education.  A majority of respondents (83.6 percent) reported that they obtained a 

graduate degree or more; 15.9 percent of the respondents completed college level 

education; and 0.5 percent had a high school diploma.  

 
 
 
 

Table 5.5  Frequency of the Sample by Education 
 

 Frequency Percent Valid Percent 

High school or less 
College 
Graduate or more 
Missing cases 
Total 

1 
31 

163 
9 

204 

.5 
15.2 
79.9 
4.4 

100.0 

.5 
15.9 
83.6 
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Figure 5.5  Frequency of the Sample by Education 

 
 
 
 
Table 5.6 and Figure 5.6 summarize a frequency distribution of the sample by 

age.  The survey respondents represented a range of age group with the greatest number 

being between ages 51 and 60; 1.6 percent of the respondents were younger than 31; 11.4 

percent were between the ages of 31 and 40; 32.1 percent were between the ages of 41 

and 50; and 7.3 percent were older than 60. 
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Table 5.6  Frequency of the Sample by Age 
 

 Frequency Percent Valid Percent 

Younger than 31 
31 – 40 
41 – 50 
51 – 60 
Over 60 
Missing cases 
Total 

3 
22 
62 
92 
14 
11 

204 

1.5 
10.8 
30.4 
45.1 
6.9 
5.4 

100.0 

1.6 
11.4 
32.1 
47.7 
7.3 
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Figure 5.6  Frequency of the Sample by Age 

 
 
 
 

Descriptive Statistics 
 
 
Table 5.7 reports descriptive statistics for variables used in the analysis.  The 

dependent variable (city’s use of SMWTs) was a dummy variable.  A value of 1 indicates 

that a city was using self-managed teams.  A value of 0 indicates that a city was not using 

self-managed teams.  The first independent variable, the type of government, was also a 

dummy variable, where council-manager type of government was assigned a value of one 

and other forms of government were assigned a value of zero.  The second independent 

variable was ICMA membership.  Cities tended to have a small number of ICMA 

members (mean = 2.52).  In terms of the third independent variable, the belief in service 
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quality, the respondents had a slight tendency to believe that self-managed work teams 

increase public service quality (mean = 3.40).  

 
 
 
 
Table 5.7  Descriptive Statistics: 2002 Survey 
 

Items 

Number 

of Cases Minimum Maximum Range Mean 

Standard 

Deviation 

SMWT Use 
Government Type 
ICMA Membership 
Belief in Quality 
South 
West 

204 
198 
201 
129 
199 
199 

0 
0 
0 
1 
1 
1 

1 
1 

33 
5 
0 
0 

1 
1 

33 
4 
1 
1 

 
 

2.52 
3.40 

 
 

 
 

3.260 
.833 

 
 

 

 

 
 

Logit Regression Analysis 

 
 
In the empirical analysis of self-managed work team diffusion, the following 

model is specified to examine the probability that a city government would use self-

managed work teams:  

 

SMWT Use = β0 + β1GovernmentType + β2ProfessionalNetwork  

+ β3ServiceQualityBelief + β4South + β5West,  

 

where, β0 indicates constant.  STATA 8.0 was used to estimate the model.  Table 5.8 

reports the logit maximum likelihood estimates for the effects of independent variables 

on the use of self-managed work teams in jurisdictions.   

As expected, membership in a professional organization (i.e., ICMA membership) 

had a statistically significant and positive effect on the use of self-managed work teams 

(p < .10).  The probability of city governments’ use of self-managed work teams 

increased as the number of ICMA members increased.  Likewise, the belief in service 

quality had a statistically significant and positive effect on the use of self-managed work 
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teams (p < .01).  The probability of city governments’ use of self-managed work teams 

increased as the belief in service quality increased.  However, the empirical results failed 

to find support for the anticipated impact of the type of government on the use of self-

managed work teams.  The two control variables (South and West) were found to be 

significant.  

 
 
 
 

Table 5.8  Logit Regression Results for SMWT Diffusion 
 

 Coefficient Std. Error t 

Constant 
Type of government 
ICMA membership 
Belief in quality 
South 
West 
 
N 
Log likelihood 
Chi Square 
Pseudo R2 
Adjusted R2 

-8.0252*** 
   .4424 
   .2128* 
 1.6157*** 
 1.9430*** 
 1.7323*** 

 
127 
-58.611 
57.06*** 
.327 
.259 

1.5278 
.6197 
.1200 
.3529 
.6409 
.6216 

 

-5.25 
.71 

1.77 
4.58 
3.03 
2.79 
 

Note.  * Significant at .10.  ** Significant at .05.  *** Significant at .01.  

 
 
 
 

Findings 
 
 

 Hypothesis 1:  Council-manager form of government increases the likelihood 

of using self-managed work teams in the city.   

Hypothesis 1 was not supported by the data.  The empirical analysis failed to 

reveal that the council-manager form of government increases the likelihood of using 

self-managed work teams.  The estimated coefficient for the type of government variable 

was .4424 and the standard error was .6197, having a t-value of .71.  This was not 

statistically significant at the .05 level.  This finding suggested that a council-manager 

form of government might not affect the city’s use of self-managed teams.   
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One of the possible reasons for this result is that the distinction between mayor-

council cities and council-manager cities is not at all clear-cut now.  It is becoming 

increasingly evident that mayor-council cities have adopted many of the key features of 

council-manager cities.  “In recent decades, many cities on mayor-council charter 

platforms have provided for the appointment of fulltime professional administrators, 

known variously as chief administrative officers (CAO), chief executive officers, deputy 

mayors, or vice mayors for administration” (Frederickson et al., 2004, p.325).  These 

professional administrators act like a city manager in order to increase their 

administrative efficiency.  Just as city managers in cities with council-manager charters 

understand the benefits from using self-managed work teams through their training and 

experience, so do the professional administrators in cities with mayor-council charters.   

As part of the Progressive Era and the municipal reform movement, council-

manager government, more than any other idea, influenced the character and 

quality of American cities.  For much of the twentieth century, council-manager 

city government was thought to be the new idea, the reform model.  As we 

approach the one hundredth anniversary of council-manager government, it is no 

longer a new idea.  The municipal reform movement, of which council-manager 

government was such an important part, is over.  The rapid increase in the number 

of council-manager cities is also over.  Council-manager government was 

designed to solve corruption, inefficiency, and management problems, and it did.  

Now that corruption, inefficiency, and poor management are no longer 

compelling problems, most reform cities with council-manager structures have 

turned their attention to economic development, political responsiveness, political 

leadership and accountability, and equity. (Frederickson et al., 2004, p.322) 

 Hypothesis 2:  Professional networks increase the likelihood of using self-

managed work teams in the city.   

Hypothesis 2 was supported by the data.  The empirical analysis found that 

Professional networks increase the likelihood of using self-managed work teams in the 

city.  The estimated coefficient for the ICMA membership variable was .2128 and the 

standard error was .1200, having a t-value of 1.77.  This was statistically significant at the 
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.10 level.  This empirical finding suggests that the normative institutional aspect 

contributes to the diffusion of self-managed work teams.  

The normative pillar of institutions focuses on values and norms that guide human 

behavior.  The values and norms define what is expected or appropriate for organizations.  

Professional networks play an important role in providing the values and norms.  This 

dissertation looked at professional networks as key sources of new management ideas.  

Specifically, International City/County Management Association (ICMA), a professional 

network, is one of the main information sources to provide the new management ideas for 

municipal government leaders.  The ICMA defines self-managed work teams as 

appropriate management practice, and this idea is exchanged through their diverse 

communication channels (conferences, newsletters, etc.).  The members of ICMA, and 

their organizations have a social obligation to align with the prevailing norms and values 

of using self-managed work teams.  Thus, ICMA members in each city are associated 

with the diffusion of self-managed work teams.  An increased number of ICMA members 

in a city enhances the diffusion process. 

 Hypothesis 3:  City employees’ shared belief in service quality management 

increases the likelihood of using self-managed work teams in the city.  

Hypothesis 3 was supported by the data.  The empirical analysis found that city 

employees’ shared belief in service quality management increases the likelihood of using 

self-managed work teams in the city.  The estimated coefficient for the belief in quality 

variable was 1.6157 and the standard error was .3529, having a t-value of 4.58.  This was 

statistically significant at the .01 level.  This empirical finding suggests that the cultural-

cognitive institutional aspect contributes to the diffusion of self-managed work teams.  

The cultural-cognitive pillar of institutions stresses the role of institutions that 

guide behavior by means of shared conceptions.  In municipal governments, city 

managers’ belief that self-managed work teams increase service quality is adopted by 

employees and becomes a shared belief.  This shared belief makes employees feel 

positive about self-managed work teams and the feeling enables people to accept self-

managed work teams in their workplace.  Therefore, city employees’ shared belief in 

service quality management increases the likelihood of using self-managed work teams in 

the city. 
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Summary 
 
 
This chapter has presented empirical analyses and findings of the portion of this 

project that sought to explore the diffusion of self-managed work teams.  Three 

institutional aspects were examined:  regulative, normative, and cultural-cognitive 

aspects of institutions.  The empirical analyses found support for the hypotheses 

regarding the normative and cultural-cognitive aspects of institutions.  Professional 

networks were significantly positively related to the likelihood of using self-managed 

work teams in the city.  Likewise, City employees’ shared belief in service quality 

management was significantly positively related to the likelihood of using self-managed 

work teams in the city.  However, the empirical results failed to find support for the 

hypothesis regarding the regulative aspects of institutions.  There was no statistically 

significant empirical evidence that council-manager form of government was associated 

with the likelihood of using self-managed work teams in the city.   
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CHAPTER 6  

RESULTS AND FINDINGS PART II:   

SELF-MANAGED WORK TEAM EFFECTIVENESS 

 
 
 
 

This chapter reports the results of the data analysis performed for the 2005 survey 

of self-managed work team effectiveness.  To give a sense of the individuals that 

responded to the survey, some basic characteristics of the respondents are provided.  

Then, the collected data are examined to attain a basic understanding of it and to assure 

an accurate prediction and better assessment.  Next a brief review of the goodness-of-fit 

measures for structural equation modeling is presented.  Furthermore, the results of 

confirmatory factor analysis are reported.  Finally, as the second step of structural 

equation modeling, path analyses with latent variables are estimated. 

 
 

Characteristics of the Survey Respondents 
 
 
Table 6.1 shows a frequency distribution of the sample by gender.  There were a 

higher proportion of male respondents than female respondents.  Of the respondents, 51.1 

percent were males and 46.0 percent were females.   

 
 
 
 

Table 6.1  Frequency of the Sample by Gender 
 

 Frequency Percent Valid Percent 

Male 
Female 
Missing cases 
Total 

90 
81 
5 

176 

51.1 
46.0 
2.8 

100.0 

52.6 
47.4 
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Table 6.2 and Figure 6.1 present a frequency distribution of the sample by 

race/ethnic group.  The majority of respondents were White (81.8%).  Approximately 

eleven percent of the respondents were Hispanic.  American Indian, Asian or Pacific 

Islander, and Black respondents comprised 1.7 percent each.   

 
 
 
 

Table 6.2  Frequency of the Sample by Race/Ethnic Group 
 

 Frequency Percent Valid Percent 

American Indian 
Asian or Pacific Islander 
Black, not of Hispanic origin 
Hispanic 
White, not of Hispanic origin 
Missing cases 
Total 

3 
3 
3 

19 
144 

4 
176 

1.7 
1.7 
1.7 

10.8 
81.8 
2.3 

100.0 

1.7 
1.7 
1.7 

11.0 
83.7 
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Figure 6.1  Frequency of the Sample by Race/Ethnic Group 

 
 
 
 
As shown in Table 6.3 and Figure 6.2, most respondents (74.4%) were in their 

forties or their fifties.  Respondents in their twenties comprised 2.9 percent; 19.9 percent 
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were in their thirties; 40.9 percent were in their forties; 33.5 percent were in their fifties; 

and 1.7 percent were in their sixties.  

 
 
 
 

Table 6.3  Frequency of the Sample by Age 
 

 Frequency Percent Valid Percent 

20 – 24 
25 – 29 
30 – 34 
35 – 39 
40 – 44 
45 – 49 
50 – 54 
55 – 59 
60 – 64 
65 – 69 
Over 70 
Missing cases 
Total 

1 
4 

13 
22 
41 
31 
40 
19 
2 
1 
1 
1 

176 

0.6 
2.3 
7.4 

12.5 
23.3 
17.6 
22.7 
10.8 
1.1 
0.6 
0.6 
0.6 

100.0 

0.6 
2.3 
7.4 

12.6 
23.4 
17.7 
22.9 
10.9 
1.1 
0.6 
0.6 
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Figure 6.2  Frequency of the Sample by Age 

 
 
 
 
In terms of education, all respondents had at least a high school diploma or 

equivalent (Table 6.4; Figure 6.3).  A majority of the respondents (64.8%) had a college 
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level or higher degree.  Approximately thirty percent of all respondents reported that they 

received a graduate level degree. 

 
 
 
 

Table 6.4  Frequency of the Sample by Education 
 

 Frequency Percent Valid Percent 

High school graduate or GED 
Technical training after high school 
Some college 
2-year associate degree 
College graduate 
Some graduate school 
Master’s degree 
Law degree (J.D., LL. B.) 
Doctoral degree 
Total 

12 
3 

29 
18 
42 
18 
50 
3 
1 

176 

6.8 
1.7 

16.5 
10.2 
23.9 
10.2 
28.4 
1.7 
0.6 

100.0 

6.8 
1.7 

16.5 
10.2 
23.9 
10.2 
28.4 
1.7 
0.6 
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Figure 6.3  Frequency of the Sample by Education 

 
 
 
 
The respondents had different length of tenure on the current work team (Table 

6.5; Figure 6.4).  More than half of the respondents (52.8%) had less than five years of 

service in the current work team.  Of all respondents, 20.4 percent had between five and 
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ten years of service in the current work team.  About one-fourth of all respondents 

indicated that they had worked more than 10 years in the current work team.   

 
 
 
 

Table 6.5  Frequency of the Sample by Tenure on the Current Work Team 
 

 Frequency Percent Valid Percent 

Less than 1 year 
1 – 2 years 
2 – 3 years 
3 – 4 years 
4 – 5 years 
5 – 6 years 
6 – 7 years 
7 – 8 years 
8 – 9 years 
9 – 10 years 
10 years or more 
Total 

19 
27 
21 
19 
7 

13 
8 
7 
2 
6 

47 
176 

10.8 
15.3 
11.9 
10.8 
4.0 
7.4 
4.5 
4.0 
1.1 
3.4 

26.7 
100.0 

10.8 
15.3 
11.9 
10.8 
4.0 
7.4 
4.5 
4.0 
1.1 
3.4 

26.7 
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Figure 6.4  Frequency of the Sample by Tenure on the Current Work Team 
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Table 6.6 summarizes previous work team experience of the respondents.  Most 

respondents (85.8%) noted that they had worked in other teams before their current work 

team.  Only 13.6 percent of the respondents had no previous work team experience.   

 
 
 
 

Table 6.6  Frequency of the Sample by Previous Work Team Experience 
 

 Frequency Percent Valid Percent 

Previous experience 
No previous experience 
Missing cases 
Total 

151 
24 
1 

176 

85.8 
13.6 
0.6 

100.0 

86.3 
13.7 

 
 
 
 
Reported team size took on a range of values, from less than six teammates to 

more than twenty, including the respondent.  Of all respondents, 26.1 percent were 

working in a team of 5 or less teammates; 38.6 percent in a team of between 6 and 10 

teammates; 15.3 percent in a team of between 11 and 15 teammates; 8.0 percent in a team 

of 16 and 20 teammates; and 6.3 percent in a team of 21 or more teammates (Table 6.7; 

Figure 6.5). 

 
 
 
 

Table 6.7  Frequency of the Sample by Team Size 
 

 Frequency Percent Valid Percent 

5 or less 
6 – 10 
11 – 15 
16 – 20 
21 or more 
Missing cases 
Total 

46 
68 
27 
14 
11 
10 

176 

26.1 
38.6 
15.3 
8.0 
6.3 
5.7 

100.0 

27.7 
41.0 
16.3 
8.4 
6.6 
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Figure 6.5  Frequency of the Sample by Team Size 

 
 
 
 
 
Table 6.8 and Figure 6.6 demonstrate that the survey respondents worked in a 

variety of service areas.  The administrative service area comprised 19.2 percent of the 

responses; the information and communication area 8.6 percent; the internal and 

employment services area 4.5 percent; the neighborhood service area 4.5 percent; the 

public safety service area 15.7; the public works area 12.6; the recreation and leisure 

service area 7.6; the transportation area 2.0 percent; and the utility service area 6.1. 

 
 
 

Table 6.8  Frequency of the Sample by Service Area 
 

 Frequency Percent Valid Percent 

Administrative services 
Information & communication 
Internal & employment services 
Neighborhood service 
Public safety service 
Public works 
Recreation & leisure service 
Transportation 
Utility services 
Other 
Missing cases 
Total 

38 
17 
9 
9 

31 
25 
15 
4 

12 
37 
1 

198* 

19.2 
8.6 
4.5 
4.5 

15.7 
12.6 
7.6 
2.0 
6.1 

18.7 
0.5 

100.0 

19.3 
8.6 
4.6 
4.6 

15.7 
12.7 
7.6 
2.0 
6.1 

18.8 
 

* Because some of the 176 respondents provided multiple answers, the total is greater than 176. 
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Figure 6.6  Frequency of the Sample by Service Area 

 
 
 
 

Examination of the Data 
 

 

The Shape of the Distribution 

 

Table 6.9 summarizes descriptive statistics for the survey items.  In terms of the 

range, all survey items had a range of 5 or 6.  Given that the maximum value of the range 

for the items is 6, all items are considered to have enough variability.  Only one item 

(Q15) yielded a standard deviation of less than 1.  All other items had a standard 

deviation of greater than 1.  Figure 6.7 portrays frequencies for the survey items.   

Respondents seem to believe that their teams work independently of supervision 

(Q01; mean=5.35; s.d.=1.398) and that top leaders in their organization trust their team 

(Q7; mean=5.71; s.d.=1.343).  They perceive that their team members share 

responsibility (Q3; mean=5.44; s.d.=1.321), that their teammates are helpful to them 

(Q06; mean=5.86; s.d.=1.184), that they are unhappy when their teammates perform 

poorly (Q08; mean=5.36; s.d.=1.455), and that their teams rely on consensus to get the 

work done (Q09; mean=5.07; s.d.=1.394).  The respondents have a slight tendency to 
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believe that leadership in their team is shared among team members (Q04; mean=4.68; 

s.d.=1.597).  However, they are almost neutral in answering whether their performance 

evaluation is related to their teams’ performance (Q05; mean=3.72; s.d.=2.169).   

 
 
 
 

Table 6.9  Descriptive Statistics of the Survey Items 
 

Items 

Number  

of Cases Minimum Maximum Range Mean 

Standard 

Deviation 

Q01 
Q02 
Q03 
Q04 
Q05 
Q06 
Q07 
Q08 
Q09 
Q10 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 
Q18 
Q19 
Q20 
Q21 
Q22 
Q23 
Q24 
Q25 
Q26 
Q27 
Q28 
Q29 
Q30 

176 
176 
176 
176 
173 
176 
175 
176 
175 
175 
175 
175 
174 
173 
175 
175 
175 
176 
176 
174 
176 
175 
176 
173 
170 
174 
173 
174 
167 
174 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
1 
2 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

6 
6 
6 
6 
6 
5 
6 
6 
6 
6 
5 
5 
6 
6 
5 
5 
6 
6 
5 
6 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 

5.35 
4.90 
5.44 
4.68 
3.72 
5.86 
5.71 
5.36 
5.07 
5.86 
6.14 
6.06 
5.30 
4.12 
6.13 
6.14 
5.79 
5.91 
5.64 
5.29 
5.70 
5.57 
5.98 
4.76 
5.45 
5.57 
5.31 
5.06 
5.20 
4.06 

1.398 
1.406 
1.321 
1.597 
2.169 
1.184 
1.343 
1.455 
1.394 
1.133 
1.025 
1.027 
1.518 
1.761 
  .947 
1.027 
1.228 
1.054 
1.167 
1.342 
1.123 
1.147 
1.176 
1.524 
1.292 
1.194 
1.345 
1.599 
1.381 
1.702 
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Figure 6.7  Frequencies for Survey Items 
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Figure 6.7 -- continued 

 
 
 
 
Sample Size Issue 

 
Structural equation modeling is sensitive to sample size.  Hair et al. (1998) point 

out four factors that affect the sample size requirements: model misspecification, model 
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size, departures from normality, and estimation procedure.  Although researchers have 

suggested different levels of required sample size for structural equation modeling, the 

most commonly recommend sample size is in a range of 150 to 200.  Holbert and 

Stephenson (2002) and Anderson and Gerbing (1988) recommend a sample size of 150.  

Hair et al. (1998) and Chou and Bentler (1995) recommend a sample size of 200.  The 

sample size used in this study (176 cases) meets the standards of the common 

recommendations. 

 
Missing Data Analysis 

 
Missing data is a fact of life in survey research.  “The impact of missing data is 

detrimental not only through its potential ‘hidden’ biases of the results but also in its 

practical impact on the sample size available for analysis” (Hair et al., 1998, p.47).  Using 

Excel’s COUNTIF command, a missing data analysis was conducted with 30 survey 

items regarding the effectiveness of self-managed work teams.  The result of this analysis 

is presented in Appendix F.  From visual inspection, it appeared that missing data were 

scattered randomly throughout the observations and there were no distinct patterns 

identifiable.   

Overall, less than 1 percent (46 values) of all values were missing.  Twenty of the 

30 variables had some missing data.  A variable Q29 had 5.1 percent missing of all 

values.  Another variable Q25 had 3.4 percent missing of all values.  The remaining 18 

variables had less than 2 percent missing of all values.  Only one case (#156) had more 

than 50 percent missing data.  Three other cases had a range of 10 to 20 percent missing 

data.  All remaining cases had less than 10 percent missing data.   

There are four methods of dealing with missing data (Hair et al., 1998).  The first 

approach is to include only those observations with complete data.  The second approach 

involves deleting the cases and variables with excessive levels of missing data.  The third 

approach eliminates missing values based on other information available in the sample.  

The last approach includes a process specifically designed for missing data estimation.  

This study employs the first approach because 1) this is one of the most popular methods 

in survey research; 2) the extent of missing data is small (0.9%); 3) the sample size is 

sufficiently large to allow for elimination of the cases with missing data. 
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Outliers 

 
Outliers are extreme observations on one variable or a combination of variables.  

Outliers are important because they can change the results of the data analysis.  When 

outliers are detected, we have to decide whether to include or exclude them.  The 

decision depends on the reason why the cases are outliers and on the purpose of the 

analysis.   

Table 6.10 shows the number of cases with standardized variable values (i.e., z 

scores) exceeding ±4 and ±3.  When applying a threshold of standard scores of 4 or greater, 11 

outliers were detected.  Nine samples that contain outliers with Z scores exceeding ±4 were 

removed before the analysis was undertaken.   

 
Normality 

 
An assumption of structural equation modeling is a normal distribution of the 

data37.  In general, normality is important in statistical inference because it is required to 

use the F and t statistics.  Particularly, a departure from multivariate normality in 

structural equation modeling is problematic because it “inflates the chi-square statistic 

and creates upward bias in critical values for determining coefficient significance38” 

(Hair et al., 1998, p.601).  Although, statistical tests of normality basically depend on the 

skewness and kurtosis values, mulitivariate normality is more difficult to test.   

In the present study, the normality assumption was tested using the statistical 

software PRELIS 2.71.  PRELIS 2.71 provides univariate tests of zero skewness and 

kurtosis as well as an overall test of these two.  PRELIS 2.71 also provides multivariate 

tests of zero skewness and kurtosis as well as an overall test of these two39.  PRELIS 

results of normality tests are in Appendix F.  Normality tests with raw data showed that 

most of the items were not normally distributed.  Multivariate normality tests also 

showed that items were not multivariate normal.   

                                                 
37 Structural equation modeling assumes both univariate normality and multivariate normality.  Multivariate 
normality means that each variable that is considered is normally distributed, but with respect to each other 
variable.  Multivariate normal distributions take the form of symmetric three-dimensional bells when the x 
axis is the values of a given variable, the y axis is the count for each value of the x variable, and the z axis 
is the values of any other variable under consideration. 
38 The higher the chi-square, the worse the model fit. 
39 See Joreskog and Sorbom (1999, p. 166) for developers of normality tests. 
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Table 6.10  Identification of Outliers 
 

 
Item 

Number of Cases with 
Standardized Values  

Exceeding ±4 

Number of Cases with 
Standardized Values  

Exceeding ±3 

Q01 
Q02 
Q03 
Q04 
Q05 
Q06 
Q07 
Q08 
Q09 
Q10 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 
Q18 
Q19 
Q20 
Q21 
Q22 
Q23 
Q24 
Q25 
Q26 
Q27 
Q28 
Q29 
Q30 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 (164) 
3 (9, 67, 134) 
0 
0 
0 
1 (9) 
2 (31, 72) 
0 
1 (9) 
0 
0 
0 
0 
3 (63, 142, 146) 
0 
0 
0 
0 
0 
0 
0 

5 (9, 77, 101, 164, 117) 
0 
1 (48) 
0 
0 
1 (145) 
3 (63, 97, 164) 
0 
0 
1 (164) 
4 (9, 67, 134, 164) 
3 (9, 67, 163) 
0 
0 
1 (9) 
4 (9, 22, 31, 72) 
4 (9, 67, 134, 163) 
1 (9) 
2 (9, 77) 
3 (77, 97, 117) 
4 (9, 63, 118, 146) 
4 (9, 77, 118, 146) 
4 (9, 63, 142, 146) 
0 
3 (9, 60, 70) 
2 (9, 164) 
2 (9, 14) 
0 
3 (9, 31, 122) 
0 

Total Cases 
Total Questionnaires 

11 
9 (9, 31, 63, 67, 72, 134, 142, 
146, 164) 

55 
22 (9, 14, 22, 31, 48, 60, 63, 67, 
70, 72, 77, 97, 101, 117, 118, 
122, 134, 142, 145, 146, 163, 
164) 

Note.  Questionnaire numbers are in parentheses. 
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A solution to non-normality is to normalize the items before analysis (Du Toit & 

Du Toit, 2001).  Normal scores for the items were obtained using PRELIS NS command, 

and then normality tests were conducted once again.  Univariate normality was improved 

with normal scores, but items were not multivariate normal, and ten items still violated 

univariate joint normality (Q05, Q06, Q07, Q11, Q12, Q15, Q16, Q17, Q18, and Q23).  

PRELIS results of normality tests with normal scores are in Appendix F.  In an additional 

effort to correct non-normality, several types of logarithmic and power transformation 

methods were applied for the ten items40.  However, the transformations did not achieve 

significant normality.  Theoretically, when there is a lack of multivariate normality, WLS 

(weighted least squares) method of estimation is preferred to ML 41. 

Despite the lack of multivariate normality, I employed the maximum likelihood 

(ML) method to estimate parameters of the model for three reasons.  First, ML is the 

most efficient and widely used estimation method today.  Second, although WLS does 

not assume multivariate normality, it needs an asymptotic covariance matrix and requires 

very large sample size (usually more than 2000).  Last, empirical studies have found that 

even though the multivariate normality assumption has been violated, ML is the most 

appropriate estimation method in most cases.  For example, Olsson et al. (2000) 

performed a simulation to compare WLS with ML and concluded that, when sample size 

was small (less than 1000), ML provided better estimation even for non-normal data.  

However, given the lack of normality, caution should be taken when interpreting the 

results. 

 

A Review of Goodness-of-Fit Measures for Structural Equation 

Modeling 
 
To provide criteria for assessing model fit, this section offers a brief review of the 

goodness-of-fit measures for structural equation modeling.  Structural equation modeling 

has no single statistical test to assess the goodness-of-fit of the models.  Jaccard and Wan 

                                                 
40 In fact, use of ordinal measurement can be a cause of violation of multivariate normality in this study.  
“Normal scores may be calculated for both ordinal and continuous variables.” (Du Toit & Du Toit, 2001, p. 
144) 
41 LISREL provides seven different methods of estimation: instrumental variables (IV), two-stage least 
squares (TSLS), unweighted least squares (ULS), generalized least squares (GLS), maximum likelihood 
(ML), weighted least squares (WLS), and diagonally weighted least squares (SWLS) (Joreskog & Sorbom, 
1993). 
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(1996) reviewed literatures and found there were more than 30 indices.  Hair et al. (1998) 

grouped these indices into three classes: absolute fit measures, incremental fit measures, 

and parsimonious fit measures42. 

   The first class of model fit measures (i.e., absolute fit measures) compares predicted 

versus observed variances and covariances.  Absolute fit measures include the likelihood-

ratio chi-square statistic (χ2), the goodness-of-fit index (GFI), and the root mean square 

error of approximation (RMSEA).  The second class of model fit is incremental fit 

measures.  Incremental fit measures compare the proposed model to the null model.  This 

class includes the nonnormed fit index (NNFI), the normed fit index (NFI), and the 

adjusted goodness-of-fit index (AGFI).  The third class of model fit measures relate the 

goodness-of-fit of the model to the number of estimated coefficients required to achieve 

this level of fit.  Parsimonious fit measures include the normed chi-square (χ2
/df) and the 

Akaike information criterion (AIC).   

Although there is little agreement on which fit indices to report, multiple tests 

(usually three or more) are recommended.  Kline (1998) summarizes that “a 

nonsignificant goodness-of-fit statistic χ2 is desired… the χ2
/df ratio… of less than 3 are 

considered favorable… the Joreskog-Sorbom GFI, the Bentler-Bonett NFI, and the 

Bentler CFI should be greater than .90” (pp. 130-131).  Jaccard and Wan (1996) point out 

that good model fits are:  a statistically nonsignificant chi-square, a small standardized 

RMR (less than .05), a large GFI (greater than .90), a large CI (greater than .90), a small 

RMSEA (less than .08), a nonsignificant test of close fit (CFit), a large CFI (greater than 

.90), and a large DELTA2 (greater than .90).  Hair et al. (1998) recommend: (1) 

nonsignificant χ2; (2) incremental fit indices (NFI, NNFI) greater than .90; (3) Low 

RMSR and RMSEA values; (4) more parsimonious models.  Table 6.11 compares 

goodness-of-fit measures. 

 
 
 
 

                                                 
42 For an extended discussion of goodness-of-fit measures for structural equation modeling, see Hair et al. 
(1998, pp. 653-661) and Jaccard and Wan (1996, pp. 80-89). 
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Table 6.11  Goodness-of-Fit Measures for Structural Equation Modeling 
 

Goodness-of-Fit Measure Levels of Acceptable Fit 

Absolute Fit Measures 
 Likelihood ratio chi-square 

statistic (χ2) 
 

 Goodness-of-fit index 
(GFI) 

 
 Root mean square error of 

approximation (RMSEA) 
 
Incremental Fit Measures 

 Non-normed fit index 
(NNFI) 

 
 Normed fit index (NFI) 

 
 Comparative fit index 

(CFI) 
 

 Adjusted goodness-of-fit 
index (AGFI) 

 
Parsimonious Fit Measures 

 Normed chi-square (χ2
/df) 

 
 Akaike information 

criterion (AIC) 

 
Statistical test of significance provided 
 
 
Higher values indicate better fit, no established 
thresholds 
 
Average difference per degree of freedom expected 
to occur in the population, not the sample. 
Acceptable values under .08 
 
Recommended level: .90 
 
 
Recommended level: .90 
 
Recommended level: .90 
 
 
Recommended level: .90 
 
 
 
Lower limit: 1.0; Upper limit: 2.0/3.0 or 5.0 
 
Smaller positive values indicate parsimony, used in 
comparing alternative models 

Source.  Excerpted from Hair et al. (1998, pp. 660-661) 

 
 
 
 

Measurement Model:  Confirmatory Factor Analysis 
 
 
The first step of structural equation modeling is to assess the measurement model.  

Confirmatory factor analysis (CFA) is a measurement model.  Confirmatory factor 

analysis describes the relationships between observed variables (i.e., factor indicators) 

and latent variables (i.e., factors).  “The objectives of CFA are (1) to verify the proposed 

factor structure and (2) to explore if any significant modifications are needed” (Hair et 

al., 1998, p.624).  The confirmatory factor analysis in this study was performed with 

LISREL 8.71 using maximum likelihood estimation.  PRELIS 2.71 was used to generate 
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normal scores and a correlation matrix43.  The initial measurement model was revised 

four times.  Model fit information for the initial and revised models are summarized in 

Table 6.12.  

 
 
 
 

Table 6.12  Model Fit Indices for Measurement Models 
 

 χ2 df GFI RMSEA NNFI CFI χ2
/df 

Initial Model 
 
Revised 1 
 
Revised 2 
 
Revised 3 
 
Revised 4 

729.51 
 

580.81 
 

540.25 
 

441.17 
 

409.26 

395 
 

368 
 

341 
 

315 
 

290 

.753 
 

.787 
 

.797 
 

.819 
 

.825 

.076 
 

.063 
 

.061 
 

.052 
 

.053 

.934 
 

.953 
 

.955 
 

.962 
 

.959 

.940 
 

.957 
 

.959 
 

.966 
 

.964 

1.85 
 

1.58 
 

1.58 
 

1.40 
 

1.41 

Note.  GFI = Goodness-of-fit index; RMSEA = Root mean square error of approximation; NNFI 
= Non-normed fit index; CFI = Comparative fit index; χ2/df = Normed chi-square 

 
 
 
 

Initial Model 

 
In the initial model, each item was loaded on only one of the five factors (Level of 

self-management, Level of teamwork, Job satisfaction, Team performance, and Resource 

attainment).  The Level of self-management factor was indexed by four observed 

variables (Q01, Q02, Q05, and Q07).  The Level of teamwork factor was indexed by five 

observed variables (Q3, Q4, Q6, Q8, and Q9).  The Job satisfaction factor was indexed by 

eight observed variables (Q10, Q11, Q12, Q13, Q14, Q15, Q16, and Q17).  The Team 

performance factor was indexed by six observed variables (Q18, Q19, Q20, Q21, Q22, 

and Q23).  The Resource attainment factor was indexed by seven observed variables 

                                                 
43 A product-moment correlation (KM) was the input into LISREL.  LISREL uses eight matrices for its 
models: CM (covariance matrix), MM (moment matrix), AM (augmented moment matrix), KM 
(correlation matrix of Pearson correlations), PM (polychoric correlation matrix), OM (canonical correlation 
matrix of optimal scores), TM (Kendall's Tau-c correlation matrix), and RM (Spearman rank correlation 
matrix). 



 

 109

(Q24, Q25, Q26, Q27, Q28, Q29, and Q30).  Error terms were not correlated.  All latent 

factors were correlated.  The loading of one indicator per factor was fixed 1.0 to scale 

latent variables44.  Figure 6.8 portrays a conceptual diagram of the initial confirmatory 

factor analysis. A part of the LISREL output for the initial confirmatory factor analysis is 

presented in Appendix H.   

The results were first examined for offending estimates45.  No offending estimates 

were found.  The next step was to assess the overall model fit with goodness-of-fit 

measures.  The fit indices indicated a reasonable fit of the model to the data, χ2(395, N = 

149) = 729.51,  p < .001, GFI = .753, RMSEA = .076, NNFI = .934, CFI = .940, χ2
/df = 

1.85.  Once the overall model fit was evaluated, the significance of estimated coefficients 

was examined.  All of the variables loaded statistically significantly on their respective 

factors (t > 2 for all coefficients).   

After examining the significance of coefficients, efforts were exerted for model 

respecification.  Examination of the modification indices and residuals showed that 

changes had to be made to the model46.  Ten items were identified as suspicious, such 

that loading them onto different factors would significantly improve fit (Q01, Q02, Q05, 

Q10, Q18, Q19, Q20, Q23, Q24, and Q29).  The modification indices indicated that a 

81.91 reduction in chi-square would occur if a survey item Q05 (“My performance 

evaluation is related to my team’s performance.”) was loaded onto the Level of teamwork 

factor; a 79.22 reduction if loaded onto the Team performance factor.  Since it is not 

desirable to load an item onto multiple factors, it was decided to remove Q05 from the 

model. 

 

 

                                                 
44 “Because latent variables are not directly measured, they require a measurement scale in order for the 
computer to be able to calculate estimates of effects that involve them” (Kline, 1998, p. 204).  The first 
method to scale a latent variable is to fix the variance of a factor to equal a constant.  The second method is 
to fix the loading of one indicator per factor to equal 1.0. 
45 Offending estimates are estimated coefficients that exceed acceptable limits.  Examples include “(1) 
negative error variances or nonsignificant error variances for any construct, (2) standardized coefficients 
exceeding or very close to 1.0, or (3) very large standard errors associated with any estimated coefficients” 
(Hair et al., 1998, p. 610). 
46 LISREL provides the modification indices and residuals.  A modification index of 3.84 or greater 
suggests that a statistically significant reduction in the chi-square is obtained when the coefficient is 
estimated.  Residual values greater than ±2.58 are considered statistically significant at the .05 level. 
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Figure 6.8  Initial Confirmatory Factor Analysis Model (Conceptual Diagram) 
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The First Revised Measurement Model 

 
The first revised measurement model was developed by excluding item Q05 from 

the initial model.  A part of the LISREL output for the first revised confirmatory factor 

analysis is presented in Appendix I.  Examination of the LISREL results revealed an 

offending estimate.  The standardized loading for Q02 was greater than 1.0 (1.046).  The 

error variance for Q02 was negative (–.093)47.  Since these were theoretically 

inappropriate, the error variance was set to a small value (.005) to ensure the loading 

would be less than 1.0.  Once the offending estimate was corrected, the overall model fit 

was assessed.  The fit indices indicated that the first revised measurement model was an 

improved model of initial measurement model, χ2(368, N = 149) = 580.81,  p < .001, GFI 

= .787, RMSEA = .063, NNFI = .953, CFI = .957, χ2
/df = 1.58.  The chi-square was 

reduced from 729.51 (df = 395) to 580.81 (df = 368).  The difference was 148.70 and the 

associated degree freedom was 27, which was a significant decrease in chi-square (the 

critical value for chi-square difference is 55.48 at the .001 level and 40.11 at the .05 

level).  All of the variables loaded statistically significantly on their respective factors (t > 

2 for all coefficients).   

Examination of the modification indices and residuals indicated that a 24.75 

reduction in chi-square would occur if a survey item Q10 (“My work is valued.”) was 

loaded onto the Level of teamwork factor; a 20.56 reduction if loaded onto the Resource 

attainment; a 19.17 reduction if loaded onto the Team performance factor; and 13.43 

reduction if loaded onto the Level of self-management factor.  Since it is not desirable to 

load an item onto multiple factors, it was decided to remove Q10 from the model. 

 
The Second Revised Measurement Model 

 
The second revised measurement model was developed by excluding item Q10 

from the first revised model.  A part of the LISREL output for the second revised 

confirmatory factor analysis is presented in Appendix J.  No offending estimate was 

detected.  Modifying the model produced an improved fit of the model to the data, 

χ2(341, N = 149) = 540.25,  p < .001, GFI = .797, RMSEA = .061, NNFI = .955, CFI = 

                                                 
47 This is known as a Heywood case. 
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.959, χ2
/df = 1.58.  The chi-square was reduced from 580.81 (df = 368) to 540.25 (df  = 

341).  The difference was 40.56 and the associated degree freedom was 27, which was a 

significant decrease in chi-square (the critical value for chi-square difference is 40.11 at 

the .05 level).  All of the variables loaded statistically significantly on their respective 

factors (t > 2 for all coefficients).   

After reviewing the modification indices and residuals, it was decided to remove 

item Q29 (“My team works well together when selecting new members.”) from the 

model.  The modification indices suggested that a 18.44 reduction in chi-square would 

occur if the item Q29 was loaded onto the Team performance factor and a 18.38 

reduction if loaded onto the Level of teamwork factor.  In addition, the modification 

indices indicated that the chi-square value would decrease by 22.42 if error variances for 

Q29 and Q27 were correlated (“My team has been able to receive the equipment that it 

needs.”).  

 
The Third Revised Measurement Model 

 
The third revised measurement model was developed by excluding item Q29 from 

the second revised model.  A part of the LISREL output for the third revised 

confirmatory factor analysis is presented in Appendix K.  No offending estimate was 

detected.  In assessing the goodness-of-fit of the confirmatory factor analysis, the third 

revised measurement model showed an improved model fit, χ2(315, N = 149) = 441.174, 

p < .001, GFI = .819, RMSEA = .052, NNFI = .962, CFI = .966, χ2
/df = 1.40.  The chi-

square was reduced from 540.25 (df  = 341) to 441.17 (df = 315).  The difference was 

99.08 and the associated degrees of freedom was 26, which was a significant decrease in 

chi-square (the critical value for chi-square difference is 54.05 at the .001 level).  All of 

the variables loaded statistically significantly on their respective factors (t > 2 for all 

coefficients).   

In examining the modification indices, there was an indication that item Q23 

(“My team helps to achieve the organization’s mission.”) should be removed from the 

model.  The modification indices suggested that a 10.73 reduction in chi-square would 

occur if the item Q23 was loaded onto the Level of teamwork factor and a 6.54 reduction 
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if loaded onto the Level of self-management factor.  Thus, it was decided to remove Q23 

from the model.   

 
The Fourth Revised Measurement Model: The Final Measurement Model 

 
The fourth revised measurement model was developed by excluding item Q23 

from the third revised model.  A part of the LISREL output for the fourth revised 

confirmatory factor analysis is presented in Appendix L.  No offending estimate was 

detected.  The fit indices indicated a reasonable fit of the model to the data, χ2(290, N = 

149) = 409.26, p < .001, GFI = .825, RMSEA = .052, NNFI = .959, CFI = .964, χ2
/df = 

1.41.  The chi-square was reduced from 441.17 (df = 315) to 409.26 (df  = 290).  The chi-

square difference was 31.91 (the associated degree freedom = 25), but this was not 

statistically significant decrease (the critical value for chi-square difference is 37.65 at the 

.05 level).  All of the variables loaded statistically significantly on their respective factors 

(t > 2 for all coefficients).   

The fourth revised model was chosen as the final measurement model for several 

reasons.  (1) Except for the chi-square, all other goodness-of-fit indices achieved a 

recommended level of fit48.  (2) Although the chi-square statistic for the fourth revised 

model was not significantly decreased from the third model, it is conceptually acceptable 

to remove Q23 from the model.  Compared to other indicators, Q23 (“My team helps to 

achieve the organization’s mission.”) is less likely to be a good indicator to measure the 

team performance.  (3) The absolute values of standardized residuals for all items were 

less than 4.  (4) Although GFI value (.825) was lower than the recommended level (.90), 

this was the highest value of all examined models.  (5) Although the modification indices 

still suggested possible modification, their effects were minimal and they were not 

justified by theory.  

To assess reliability of the measurement model, the composite reliability49 and 

variance extracted measure50 were calculated.  The composite reliabilities and variance 

                                                 
48 Ideally, the chi-square statistic test should be non-significant.  However, the chi-square test is very 
sensitive to sample size.  With large degrees of freedom the test normally rejects the null hypothesis, even 
when the factor analysis solution is acceptable. 
49 The composite reliability is calculated as:  Composite reliability = (Sum of standardized loadings)2 / 
((Sum of standardized loadings)2 + Sum of indicator measurement error).  The composite reliability is 
“analogous to coefficient alpha, and reflects the internal consistency of the indicators measuring a given 
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extracted measures are reported in Table 6.13.  Three constructs (Job satisfaction, Team 

performance, and Resource attainment) exceeded a composite reliability of .80.  The 

composite reliability for the Level of Teamwork (.59) was lower than but close to the 

acceptable threshold of .60.  In terms of the variance extracted measure, only two 

constructs (Job satisfaction and Team performance) exceeded the acceptable guideline of 

.50.  The variance extracted measures for three other constructs were below the 

recommended level.  However, researchers are cautioned not to rely on the variance 

extracted measure as the sole indicator.  The test is quite conservative and very often the 

result is below .50, even when reliabilities are acceptable (Hatcher, 1994).  

While reliability refers to consistency, validity concerns accuracy of 

measurement.  This research tested convergent validity and discriminant validity.  In 

terms of convergent validity, all t tests for factor loadings were statistically significant, 

providing evidence of the convergent validity of the indicators.  The factor loadings and 

the t values for these loadings are presented in Table 6.13.  Discriminant validity was 

assessed through the chi-square difference test51.  An examination of correlations among 

the five constructs (i.e., Level of self-management, Level of teamwork, Job satisfaction, 

Team performance, and Resource attainment) showed that the size of the correlation 

between Level of teamwork and Team performance is huge (.931), and thus questionable.  

To assess the discriminant validity of Level of teamwork and Team performance, the 

fourth revised model was reestimated keeping the covariance between the two factors 

fixed at 152.  This model (i.e., the unidimentional model) displayed a chi-square of 479.10 

with 291 df.  The chi-square for the original model (i.e., the standard measurement 

model) was 409.26 with 290 df.  So the difference in chi-squares was 69.84 (df = 1).  The 

difference between the two models was significant (with 1 df, the critical value of chi-

square is 10.83 at p = .001), and thus the discriminant validity was supported.  The same 

                                                                                                                                                 
factor” (Hatcher, 1994, p. 326).  In general, .60 or .70 are recommended as the minimally acceptable level 
of reliability (Hatcher, 1994). 
50 The variance extracted measure is calculated as:  Variance extracted = Sum of squared standardized 
loadings / (Sum of squared standardized loadings + Sum of indicator measurement error).  “This measure 
reflects the overall amount of variance in the indicators accounted for by the latent construct” (Hair et al., 
1998, p. 612). The recommended threshold is .50.  
51 Hatcher (1994) suggests four approaches to test discriminat validity:  the multitrait, multimethod 
approach, the chi-square test, the confidence interval test, and the variance extracted test. 
52 This is referred to as the unidimensional model, while the original model is referred to as the standard 
measurement model (Hatcher, 1994). 
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chi-square difference test procedures were conducted for other pairs of factors, and the 

results supported the discriminant validity.  

 
 
 
 

Table 6.13  Properties of the Fourth Revised Measurement Model 
 

Construct and Indicators 
Indicator 
Loading 

Standardized 
Loading 

S.E. 
Error 

Variance 
t 

Composite 
Reliability 

Variance 
Extracted 
Measure 

Level of self-management 
Q01 
Q02 
Q07 

Level of teamwork 
Q03 
Q04 
Q06 
Q08 
Q09 

Job satisfaction 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 

Team performance 
Q18 
Q19 
Q20 
Q21 
Q22 

Resource attainment 
Q24 
Q25 
Q26 
Q27 
Q28 
Q30 

 
1.000 
1.644 
.321 

 
1.000 
.617 
1.310 
.581 
1.229 

 
.961 
.987 
.410 
.383 
.891 
.879 
1.000 

 
1.023 
1.007 
.396 
1.000 
.880 

 
.894 
.892 
.974 
1.000 
.683 
.523 

 
.607 
.997 
.195 

 
.494 
.305 
.648 
.287 
.608 

 
.846 
.870 
.361 
.337 
.784 
.774 
.881 

 
.865 
.851 
.334 
.845 
.774 

 
.694 
.692 
.755 
.776 
.529 
.405 

 
 

.178 

.138 
 
 

.193 

.243 

.191 

.236 
 

.070 

.068 

.093 

.093 

.074 

.075 
 
 

.078 

.079 

.098 
 

.085 
 

.109 

.109 

.109 
 

.111 

.112 

 
.632 
.005 
.962 

 
.756 
.907 
.580 
.917 
.631 

 
.284 
.244 
.869 
.886 
.385 
.400 
.224 

 
.253 
.276 
.888 
.285 
.447 

 
.519 
.522 
.429 
.398 
.720 
.836 

 
 

9.245 
2.333 

 
 

3.202 
5.396 
3.043 
5.213 

 
13.724 
14.447 
4.436 
4.110 

12.001 
11.749 

 
 

13.051 
12.740 
4.023 

 
10.405 

 
8.197 
8.174 
8.963 

 
6.149 
4.653 

.67 
 
 
 

.59 
 
 
 
 
 

.88 
 
 
 
 
 
 
 

.86 
 
 
 
 
 

.81 
 
 
 
 
 
 

.47 
 
 
 

.24 
 
 
 
 
 

.53 
 
 
 
 
 
 
 

.57 
 
 
 
 
 

.43 
 
 
 
 
 
 

 
 
 
 

Structural Model:  Path Analysis with Latent Variables 
 
 
Once a measurement model that displays an acceptable fit is developed, the 

second step of structural equation modeling is to perform path analysis with latent 

variables (Anderson and Gerbing, 1988).  In this study, the measurement model was 
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modified to specify causal relationships between some of the latent variables.  This 

theoretical model was then tested and revised until a theoretically meaningful and 

statistically acceptable model was found.  The structural model analyses were performed 

with LISREL 8.71 using maximum likelihood estimation.  Model fit information for the 

initial and revised models are summarized in Table 6.14.   

 
 
 
 

Table 6.14  Model Fit Indices for Structural Models 
 

 χ2 df GFI RMSEA NNFI CFI χ2
/df 

Measurement 
 
Theoretical 
 
1st revised 
 
Final (Same as 
theoretical) 

409.26 
 

391.31 
 

391.34 
 

391.31 

290 
 

267 
 

268 
 

267 

.825 
 

.825 
 

.825 
 

.825 

.053 
 

.056 
 

.056 
 

.056 

.959 
 

.956 
 

.957 
 

.956 

.964 
 

.961 
 

.961 
 

.961 

1.41 
 

1.47 
 

1.46 
 

1.47 

Note.  GFI = Goodness-of-fit index; RMSEA = Root mean square error of approximation; NNFI 
= Non-normed fit index; CFI = Comparative fit index; χ2/df = Normed chi-square 

 
 
 
 

The Initial Theoretical Model 

 
The initial structural equation model estimated the hypothetical relationships that 

were described in chapter 3.  A conceptual diagram for the theoretical model tested in the 

present study is portrayed in Figure 6.9.  The model consisted of five latent variables 

(Level of self-management, Level of teamwork, Job satisfaction, Team performance, and 

Resource attainment).  Each latent variable was measured by at least three observed 

variables (e.g., Q01, Q02, and Q07 for Level of teamwork).  Two exogenous variables 

(Level of self-management and Level of teamwork) were correlated.   

When conducting the offending estimate search, the LISREL results revealed a 

Heywood case.  The standardized path coefficient of the Level of teamwork construct to 

the Team performance was greater than 1.0 (1.099).  This error usually happens when 

indicators are improperly specified.  After carefully inspecting the indicators, it was 
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decided to remove Q06 from the model.53  After eliminating Q06, the model became 

stable without any offending estimate. 

Once the offending estimate was corrected, goodness-of-fit of the model was 

evaluated.  In terms of overall model fit, the goodness-of-fit indices showed an 

acceptable fit of the model to the data, χ2(267, N = 149) = 391.31,  p < .001, GFI = .825, 

RMSEA = .056, NNFI = .956, CFI = .961, χ2
/df = 1.47.  Although the chi-square test was 

significant, this test is very sensitive in most situations and is not recommended to use as 

evidence of poor fit.  The NNFI, the CFI, and the chi-square/df ratio were within 

desirable range.  The GFI and the RMSEA were in acceptable ranges.  In terms of the 

model’s residuals, the distribution of standardized residuals was symmetrical and 

centered on zero.  However, nine of the standardized residuals were greater than 3.0 in 

absolute value.  A part of the LISREL output for the initial theoretical model is presented 

in Appendix M. 

Standardized path coefficients and squared multiple correlations (R2) for the 

initial theoretical model are summarized in Table 6.15.  For the causal relationship 

linking three variables with the Job satisfaction variable, two variables (Level of 

teamwork and Resource attainment) were statistically significant.  For the causal 

relationship linking the other three variables with the Team performance variable, only 

one variable (Level of teamwork) was statistically significant.  Two exogenous variables 

(Level of self-management and Level of teamwork) had significant effects on the 

Resource attainment variable.  Combined, three of all causal paths were insignificant. 

The chi-square for the theoretical model was compared to the chi-square for the 

measurement model54.  The chi-square difference value was 17.95 (409.26 – 391.31 = 

17.95).  The difference between df was 23 (290 – 267 = 23).  The critical chi-square value 

with 23 df is 35.17 at p = .05.  Therefore, the chi-square difference test resulted an 

insignificant difference between the models. This means the theoretical model was 

successful in accounting for the relationships between the latent constructs. 

 

                                                 
53 The standard error for Q06 was .247, which was the largest of all standard errors. 
54 A result of insignificant difference shows the theoretical model is successful in accounting for the 
observed relationships between the latent constructs (Anderson and Gerbing, 1988). 
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Figure 6.9  Initial Structural Equation Model (Conceptual Diagram) 

 
Note. Exogenous variables (‘levelsmt’ and ‘leveltwk’) are correlated in the model.  levelsmt = Level of 
self-management; leveltwk = Level of teamwork; jobsat = Job satisfaction; resource = Resource 
attainment; perform = Team performance 

 

 
 
 

The First Revised Model 

 
Although the initial theoretical model fitted well to the data and was successful in 

explaining the relationships among latent variables, I conducted a specification search to 

examine if a better fit could be achieved.  In general, dropping parameters is safer than 

adding new parameters (Bentler and Chou, 1987).  Three non-significant parameters were 
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candidates for dropping.  Among these candidates, the path from Level of self-

management to Job satisfaction was deleted55.   

After testing the first revised model, once again, overall goodness-of-fit indices 

for the model were acceptable, χ2(268, N = 149) = 391.34,  p < .001, GFI = .825, 

RMSEA = .056, NNFI = .957, CFI = .961, χ2
/df = 1.46.  Standardized path coefficients 

and squared multiple correlations (R2) for the first revised model were almost identical 

with those of the initial theoretical model (See Table 6.15).  A part of the LISREL output 

for the first revised structural model is presented in Appendix N. 

Dropping the path from Level of self-management to Job satisfaction would be 

acceptable only if it did not result in a significant increase in model chi-square.  A chi-

square difference test was conducted, comparing the chi-square for the first revised 

model to the chi-square for the theoretical model.  The chi-square difference value was 

.03 (391.34 – 391.31 = .03).  The difference between df was 1 (268 – 267 = 1).  The 

critical chi-square value with 1 df is 3.84 at p = .05.  Thus, the chi-square difference test 

was nonsignificant.  This means the first revised model provided a fit that was better than 

the theoretical model.   

Having passed this test, the first revised model was next compared to the 

measurement model.  The chi-square difference value was 17.92 (409.26 – 391.34 = 

17.92).  The difference between df was 22 (290 – 268 =22).  The critical chi-square value 

with 22 df is 33.92 at p = .05.  Once again, the chi-square difference test resulted an 

insignificant difference between the models. This means the first revised model was 

successful in accounting for the relationships between the latent constructs. 

 
The Final Model 

 
Although both models tested demonstrated acceptable fit, the initial theoretical 

model was chosen as the final model.  Some of the reasons are as follows:  (1) Except for 

the chi-square, all other goodness-of-fit indices achieved a recommended level of fit.  (2) 

The distribution of standardized residuals was symmetrical and centered on zero.  (3) The 

chi-square difference test for comparing the theoretical model and the measurement 

model was insignificant, and thus was successful in accounting for the relationships 

                                                 
55 The absolute t-value for this path was smallest of the three non-significant parameters. 
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between the latent constructs.  (4) Although the first revised model was also acceptable, it 

is generally safer to be conservative with data-driven model modifications.  Data driven 

model modifications can be highly unstable in small to moderately large samples and a 

specific modifications will not generalize to other samples or the population (MacCallum, 

Roznowski, and Necowitz, 1992).  In conclusion, standardized path coefficients and 

squared multiple correlations (R2) for the final model are summarized in Table 6.15.  

Figure 6.10 portrays the final model.  A part of the LISREL output for the final model 

(same as the initial theoretical model) is presented in Appendix M. 

 

 
 
 

Table 6.15  Standardized Path Coefficients and R-Squares 
 

Variables Theoretical Revised 1 
Final  

(Same as theoretical) 

Job satisfaction 

Level of self-management 

Level of teamwork 

Resource attainment 

Team performance 

Level of self-management 

Level of teamwork 

Resource attainment 

Resource attainment 

Level of self-management 

Level of teamwork 

(.31) 

-.00 

.22* 

.40*** 

(.76) 

-.09 

.83*** 

.12 

(.40) 

.23** 

.49*** 

(.31) 

- 

.22* 

.40*** 

(.75) 

-.08 

.83*** 

.12 

(.40) 

.23** 

.49*** 

(.31) 

-.00 

.22* 

.40*** 

(.76) 

-.09 

.83*** 

.12 

(.40) 

.23** 

.49*** 

Note.  R2 values are in parentheses.  * Significant at the .10 level; ** Significant at the .05 level; 
*** Significant at the .01 level.  
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Figure 6.10  Final Path Model 
Note.                 Significant path;                 Nonsignificant path;  * Significant at the .10 
level;  ** Significant at the .05 level;  *** Significant at the .01 level.  In order to 
simplify the diagram, the error terms, observed variables, factor loadings, and 
correlations between exogenous variables are not shown. 

 
 
 
 

Findings 
 
 

 Hypothesis 4a:  The level of self-management is positively associated with the 

perceived job satisfaction of team members.  

Hypothesis 4a was not supported by the data.  The empirical analysis failed to 

reveal any significant association between the level of self-management and the 

perceived job satisfaction of team members.  The standardized path coefficient for the 

relationship between self-management and job satisfaction was -.00 and was not 

statistically significant at the .10 level.   

Although the empirical results failed to find evidence of a direct relationship, 

there is a possibility that self-management might be indirectly related to job satisfaction.  

As discussed later in this section, the data analysis of this research supported that the 
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level of self-management was indirectly associated with team members’ perceived job 

satisfaction through perceived team resource attainment (Hypothesis 7c).  In addition to 

the intermediate variable considered in this study, there can be other moderators of the 

relationship between self-management and job satisfaction.  For example, Denton and 

Kleiman (2001) conducted empirical research and found job tenure moderated the 

relationship between autonomy and job satisfaction.  

 Hypothesis 4b:  The level of teamwork is positively associated with the 

perceived job satisfaction of team members. 

Hypothesis 4b was supported by the data.  The standardized path coefficient for 

the relationship between the level of teamwork and job satisfaction was .22 and was 

statistically significant at the .10 level.  This finding suggests that employees are more 

satisfied when their work team maintains a higher level of teamwork. 

In this study, the level of teamwork is measured by employees’ perception of how 

they assess their team’s shared responsibility and leadership, teammates’ assistance, 

teammates’ performance, and team’s consensus.  Higher level of teamwork enhances 

employees’ positive emotional state.  The finding is consistent with extant research.  

Researchers have argued that self-managed work teams are positively associated with job 

satisfaction (e.g., Cohen & Ledford, 1994; Cordery, Mueller, & Smith, 1991; Kirkman & 

Shapiro, 1997; Manz & Sims, 1993).  Employee participation plays a main role in this 

relationship.  Employees under the participatory management can be better satisfied with 

their needs in the workplace and this leads employee job satisfaction. 

 Hypothesis 5a:  The level of self-management is positively associated with 

perceived team performance. 

Hypothesis 5a was not supported by the data.  The empirical analysis failed to 

reveal any significant association between the level of self-management and the 

perceived team performance.  The standardized path coefficient for the relationship 

between self-management and team performance was -.09 and was not statistically 

significant at the .10 level. 

This result suggests that increased self-management does not necessarily lead 

team's performance.  Socio-technical systems theory explains that autonomous team 

design increase performance under a certain condition.  Trist and Bamforth (1951) argues 
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that the team based task design has a positive effect on performance outcome when the 

joint optimization of technical and social systems is properly arranged.  A large reason 

for this is that the technical system and social system have an effect on each other, and 

one can pose significant constraints on the other.  In other words, for the best 

performance, human relations (i.e., the social system) and methods for accomplishing 

tasks (i.e., the technical system) should be appropriately combined. 

 Hypothesis 5b:  The level of teamwork is positively associated with perceived 

team performance. 

Hypothesis 5b was supported by the data.  The standardized path coefficient for 

the relationship between the level of teamwork and team performance was .83 and was 

statistically significant at the .01 level.  This finding suggests that team performance is 

increased when a team maintains a higher level of teamwork. 

The finding implies that, in comparison with the level of self-management, the 

level of teamwork is more significant in affecting team performance.  With regard to 

perceived team performance, employees participating in teams highly value ‘esprit 

d’corps’, as manifested by shared responsibility, shared leadership, teammates' 

assistance, teammates' performance, and team's consensus.  However, they care less 

about the level of self-management, such as teams' independence, autonomy, and top 

leaders' trust.  Perhaps, employees believe that restriction from vertical relationships (i.e., 

supervision from higher level management) is unavoidable and taken for granted.  In fact, 

many survey respondents indicated that they had less autonomy in their work.  By 

contrast, they seem to think horizontal relationships (i.e., relationships among teammates) 

are constantly variable and changing.  Team performance is enhanced when the 

horizontal relationships are well formulated.  

 Hypothesis 6a:  The level of self-management is positively associated with 

perceived team resource attainment. 

Hypothesis 6a was supported by the data.  The standardized path coefficient for 

the relationship between the level of self management and perceived team resource 

attainment was .23 and was statistically significant at the .05 level.  This finding suggests 

that team resource attainment is increased when a team maintains a higher level of self 

management. 
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This study measured resource attainment as employees' perception of how they 

assess their team's financial, human, and information resource.  Resources are scarce, and 

employees are involved in competition to get resources.  Teams with independent and 

autonomous decision making can better detect their own resource needs.  And they can 

better control their efforts in choosing between lower priority resources and higher 

priority resources.  Also, self-managed work teams can manage independent tasks.  When 

teams can control the whole tasks, the teams can optimize necessary resources they need.   

 Hypothesis 6b:  The level of teamwork is positively associated with perceived 

team resource attainment. 

Hypothesis 6b was supported by the data.  The standardized path coefficient for 

the relationship between the level of teamwork and perceived team resource attainment 

was .49 and was statistically significant at the .01 level.  This finding suggests that team 

resource attainment is increased when a team maintains a higher level of teamwork.   

When teams share leadership and responsibility among their members, they are 

likely to be highly motivated to secure their own resources.  Teams with an increased 

motivation to resources can obtain valued resources.  Likewise, when teams maintain 

consensus to get the work done, they are more likely to reach out for better resource 

attainment. 

 Hypothesis 7a:  Team members’ perceived resource attainment is positively 

associated with their perceived job satisfaction. 

Hypothesis 7a was supported by the data.  The standardized path coefficient for 

the relationship between resource attainment and job satisfaction was .40 and was 

statistically significant at the .01 level.  This finding suggests that the more valued 

resources teams obtain, the higher job satisfaction their teammates will have. 

 Hypothesis 7b:  Team members’ perceived resource attainment is positively 

associated with their perceived team performance. 

Hypothesis 7b was not supported by the data.  The empirical analysis failed to 

reveal any significant association between resource attainment and team performance.  

The standardized path coefficient for the relationship between resource attainment and 

team performance was .12 and was not statistically significant at the .10 level. 
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 Hypothesis 7c:  The level of self-management is indirectly associated with 

team members’ perceived job satisfaction through perceived team resource 

attainment. 

Hypothesis 7c was supported by the data.  The standardized path coefficient for 

the relationship between the level of self-management and resource attainment was .23 

and was statistically significant at the .05 level.  The standardized path coefficient for 

resource attainment and job satisfaction was .40 and was statistically significant at the .01 

level.   

This is an interesting result given that hypothesis 4a is not statistically significant.  

Hypothesis 4a was not supported by the data, and the empirical analysis failed to reveal 

any significant association between the level of self-management and the job satisfaction.  

The empirical test of Hypothesis 7c suggests that the level of self-management has an 

indirect effect on job satisfaction through the effect of team resource attainment.  As 

mentioned above, this result questions the possibility of other moderators of the 

relationship between self-management and job satisfaction. 

Self-management can be thought to be a technique capable of generating 

employee job satisfaction by offering employee participation.  Participation makes 

workers feel valuable, and this satisfies an intrinsic human need.  These workers tend to 

have a positive emotional state toward their work.  Organizations may attempt to 

encourage self-management in the hope that employee job satisfaction will improve.  As 

mentioned above, the findings of this research suggest that this strategy should consider 

moderators such as job tenure. 

 Hypothesis 7d:  The level of teamwork is indirectly associated with team 

members’ perceived job satisfaction through perceived team resource 

attainment. 

Hypothesis 7d was supported by the data.  This is not surprising as Hypothesis 6b 

and 7a were confirmed.  The standardized path coefficient for the relationship between 

the level of teamwork and resource attainment was .49 and was statistically significant at 

the .01 level.  The standardized path coefficient for resource attainment and job 

satisfaction was .40 and was statistically significant at the .01 level.  Thus, the level of 
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teamwork has a direct effect on job satisfaction as well as an indirect effect through 

resource attainment. 

 Hypothesis 7e:  The level of self-management is indirectly associated with 

perceived team performance through perceived team resource attainment.   

Hypothesis 7e was not supported by the data.  The level of self-management was 

significantly associated with resource attainment (standardized path coefficient = .23, 

p<.05).  However, the empirical analysis failed to find a significant relationship between 

resource attainment and team performance.  Thus, in this study, the level of self-

management had neither direct significant relationship nor indirect significant 

relationship with team performance.  

 Hypothesis 7f:  The level of teamwork is indirectly associated with perceived 

team performance through perceived team resource attainment. 

Hypothesis 7f was not supported by the data.  The level of teamwork was 

significantly associated with resource attainment (standardized path coefficient = .49, 

p<.01).  However, the empirical analysis failed to find a significant relationship between 

resource attainment and team performance.  Although there was a significant direct 

relationship between the level of teamwork and team performance (Hypothesis 5b), there 

was no indirect relationship between them. 

 

Summary 
 
The objective of this chapter has been to apply the theoretical model developed in 

Chapter 3 to examine the effectiveness of self-managed work teams using survey data 

drawn from the 2005 national survey of city employees.  The structural equation 

modeling technique was employed for empirical estimations.  Various diagnostic 

procedures were used to assure the appropriate application of this technique.  

A total of twelve hypotheses were tested within the structural equation modeling 

context with seven being accepted and five not being accepted.  The level of teamwork 

was positively associated with job satisfaction.  The level of teamwork was positively 

associated with team performance.  The level of self-management was positively 

associated with resource attainment.  The level of teamwork was positively associated 

with resource attainment.  Resource attainment was positively associated with job 
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satisfaction.  The level of self-management was indirectly associated with job satisfaction 

through resource attainment.  The level of teamwork was indirectly associated with job 

satisfaction through resource attainment. 
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CHAPTER 7  

IMPLICATIONS AND FUTURE RESEARCH  

 
 
 
 

Self-managed work teams (SMWTs) are defined as relatively autonomous work 

groups whose members share responsibility and leadership to accomplish their 

independent tasks.  Key characteristics of self-managed work teams include independent 

tasks, autonomous decision-making, shared responsibility, and shared leadership.  The 

claim that municipal governments have experienced an increased attention and awareness 

of self-managed work teams seems obvious.  Nonetheless, this assertion is incomplete 

because the empirical evidence is rare.  Especially as municipal governments are called to 

active roles in service delivery, the interest of scholars, practitioners, and citizens in 

understanding new management practices such as self-managed work teams has 

intensified.  As a result, contemporary research agendas in the field of public 

management have turned to the questions posed in Chapter 1: 

 What is the conceptual and theoretical framework for SMWTs? 

 What explains the diffusion of SMWTs among local governments? 

 How effective are SMWTs when they are adopted? 

This dissertation has sought to address these questions directly by shining some light on 

the black box of municipal management to reveal its process and impact in concrete 

terms. 

This research has tackled this objective via two approaches:  new institutionalism 

and organizational behavior.  This work first reviewed a diverse set of public 

management literature that comprises the state of knowledge about the diffusion and 

effectiveness of self-managed work teams.  On this foundation, a conceptual model of the 

combination of self-managed work team diffusion and effectiveness was developed that 

includes the diffusion model of self-managed work teams and the effectiveness model of 
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self-managed work teams.  In one hand, the diffusion part of the combined model 

expands formative efforts in a growing line of new institutionalism research that has 

sought to develop realistic models of the diffusion of innovation.  On the other hand, the 

effectiveness part of the combined model represents an incremental advancement in the 

field of public management to specify models of organizational effectiveness. 

National survey data from a sample of 204 municipal governments were analyzed 

from the institutionalism perspective.  The question, “why do organizations use self-

managed work teams?” was explored using the logit regression method.  Another set of 

national survey data from a sample of 176 participants in self-managed work teams was 

analyzed from the organizational behavior perspective.  This analysis explored how 

workers perceive the effectiveness of self-managed work teams by using the structural 

equation modeling method. 

 

Key Findings 
 
Of the fifteen hypotheses raised in Chapter 3, three were posed about the impact 

of three aspects of institutions on the diffusion of self-managed work teams.  Specifically, 

it was asserted that council-manager form of government, professional networks, and 

employees’ shared belief in service quality will each increase the likelihood of using self-

managed work teams in cities.  Predictors of these three hypotheses were theoretically 

rooted in the regulative, normative, and cultural-cognitive aspects of institutions.  While 

the empirical analysis failed to support the effect of council-manager form of 

government, the analysis found that professional networks and city employees' shared 

belief in service quality management increases the likelihood of using self-managed work 

teams.  In other words, the normative and cultural-cognitive pillars of institutions have a 

significant effect on the diffusion of self-managed work teams. 

Another twelve hypotheses regarding the effectiveness of self-managed work 

teams were explored in this study.  These hypotheses were tested using structural 

equation modeling.  The first two hypotheses were to examine the effect of self-managed 

work teams on job satisfaction.  It was hypothesized that if teams have higher level of 

self-management and teamwork, then their members’ job satisfaction will be higher.  The 

research found no significant relationship between the level of self-management and job 
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satisfaction.  However, there was an indirect relationship between the level of self-

management and job satisfaction through the involvement of the resource attainment 

variable.  This suggests that an increased level of self-management enables better 

attainment of team resources and this, in turn, to employee job satisfaction.  Regarding 

the effect of teamwork on job satisfaction, there was a significant relationship between 

the level of teamwork and job satisfaction.  As the level of teamwork goes up, so does 

team member job satisfaction.  

The next two hypotheses were intended to test the relationship between self-

managed work teams and team performance.  There was no significant statistical 

evidence that the level of self-management is positively related to team performance.  

However, the study found a significant positive relationship between the level of 

teamwork and team performance.  The more elevated the level of teamwork is, the better 

the team performance will be.   

The subsequent two hypotheses were developed to explore the effect of self-

managed work teams on resource attainment.  It was hypothesized that teams with higher 

level of self-management and teamwork will be better in resource attainment.  The 

finding of this study suggests that the effect of the level of self-management on resource 

attainment is significantly positive.  In the same manner, the structural equation modeling 

analysis confirmed that the level of teamwork has a positive impact on a team’s resource 

attainment. 

Remaining hypotheses were established to investigate inter-relationships among 

the three dimensions of effectiveness:  the participant-satisfaction approach, the goal-

attainment approach, and the system-resource approach (i.e., job satisfaction, team 

performance, and resource attainment).  The study found that resource attainment was 

positively associated with job satisfaction.  However, there was no significant 

relationship between resource attainment and team performance.  The level of self-

management is indirectly associated with team members’ perceived job satisfaction 

through perceived team resource attainment.  The level of teamwork is indirectly 

associated with team members’ perceived job satisfaction through perceived team 

resource attainment.   
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Theoretical Implications 
 
 
This work advanced our understanding of self-managed work teams in local 

governments, but its contribution is also epistemological.  The research helps to specify a 

way of characterizing and measuring management practice in public organizations, 

thereby clarifying not only what we know about public management but also how we 

know it.  This study aimed to identify fundamental dimensions of the nature of public 

management practice and to incorporate them into a diffusion and effectiveness 

framework, and thus this project stands with one foot planted firmly in each of two 

theoretically distinct fields of study:  new institutionalism and organizational behavior.  

The key advantage of a study that combines these fields is the opportunity to capture both 

the internal and external dynamics involved, or at play, in public management.    

The findings summarized above also advance the body of knowledge within both 

fields.  In the realm of new institutionalism, the key gap this effort helps to fill is the 

empirical specification of the diffusion of organizational practice.  Institutions have been 

believed to influence the diffusion of organizational forms and practices.  A good 

example is DiMaggio and Powel’s (1983) research on institutional isomorphism.  

However, only a few studies have tested this quantitatively.  This study has mounted such 

an empirical analysis and has found effects that verify that institutions do indeed shape 

how an innovative organizational practice is diffused among public organizations.  It 

therefore helps to refine models such as that advanced by Kostova and Roth (2002), who 

present the diffusion of an organizational practice by subsidiaries of a multinational 

corporation in which implementation and internalization of an organizational practice 

depend on a country's regulatory, cognitive, and normative institutional factors. 

From the perspective of organizational behavior, the contribution of this work is 

the development of a key aspect of a more realistic model of the effectiveness of self-

managed work teams.  Although some literary works are available, very little empirical 

research has been conducted specifically addressing the effectiveness of self-managed 

work teams in public organizations.  This study has examined how an ideal and 

innovative management technique is effective when used in the local government setting.  
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In line with extant research, this work employed three major criteria for evaluating 

organizational effectiveness:  the participant-satisfaction approach, the goal-attainment 

approach, and the system-resource approach.  Nonetheless, the unique contributions of 

this dissertation come in the investigation of complex causal relationships among these 

effectiveness dimensions and factors about self-managed work teams.  In addition, this 

study examined not only direct relationships but also indirect relationships among those 

variables. 

 
 

Policy Implications 
 
 
This study primarily has aimed to address some important theoretical questions, 

by attempting to develop a rubric for a combined model of institutional and behavioral 

approaches.  Nonetheless, the empirical context for this research has been a vital public 

service, municipal government organizations, an arena in which many reforms are 

currently being proposed and implemented.  The following raises some of the 

implications of its findings for decision-making about the management and 

administration of the organizations that provide public services.   

The central implication of this work is that sophisticated, professional 

management can improve the effectiveness of organizational practice.  The variables 

regarding self-managed work teams that were tested in this analysis did affect their 

effectiveness.  In general, this is not surprising since self-managed work teams evolved 

from the efforts to enhance a better performance in the production system.  It is worth 

mentioning, however, that the effect of self-managed work teams on different dimensions 

of organizational effectiveness varies.  The teamwork factor, better described as ‘esprit 

d’corps’, is a more powerful tool to increase organizational effectiveness than the self-

management factor, as the teamwork factor has a direct effect on all three dimensions of 

effectiveness (i.e., job satisfaction, resource attainment, and team performance).  The 

self-management factor, better described as autonomy, has a direct effect only on the 

resource attainment dimension.  This implies that the teamwork factor is the first one that 

should be paid attention to by a manager who is serious about effective self-managed 

work teams. 
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This study also has a practical implication for top leaders who make decisions 

about the conditions and strategies for new organizational practice.  This research 

revealed that institutional factors do matter in municipal management.  In particular, 

normative and cultural-cognitive institutions are suitable predictors for organizational 

practice.  For example, leaders can identify the phase at which organizations are capable 

of adopting a new management practice.  By the same token, organizations that want to 

adopt a new management practice can establish a strategy to enrich normative and 

cultural-cognitive institutions.  

 
 

Limitations and Future Directions 
 
 
Every research project has limitations, and this dissertation is no exception.  Here 

some of the limitations and directions for future research are mentioned.  The limitations 

with this work are twofold.  The first limitation concerns the theoretical models 

developed in this study.  The model for the diffusion of self-managed work teams 

explained the effect of three independent variables on the diffusion of self-managed work 

teams using a secondary survey data source.  Due to data limitations, this model used 

only one indicator for each institution.  Ideally, the model developed would be re-

estimated with additional independent variables that capture the three dimensions of 

institutions. 

Another limitation regarding the theoretical models refers to the model for the 

effectiveness of self-managed work teams.  In this model, there were two variables to 

capture self-managed work teams and another three variables to proxy different phases of 

effectiveness.  The two variables for self-managed work teams could be made more 

sophisticated and divided into subcategories.  In addition, as has been mentioned already 

in Chapter 6, additional variables that intermediate the complex relationships among the 

self-managed work team factors and the effectiveness factors need to be developed and 

included in the model.  Chapter 6 suggested the likely effect of lengths of tenure.  It 

seems that the length of tenure links self-management and job satisfaction (Denton and 

Kleiman, 2001).  It is also likely that the length of tenure has an effect on organizational 

effectiveness through teamwork.  Guy (1985) found that the longer team members 
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worked together, the more likely they were to agree on work priorities.  It would be an 

intellectual puzzle to examine the influence of the length of tenure in the model of the 

effectiveness of self-managed work teams. 

Another limitation involves methodological problems.  This study was dependent 

on survey data, which were the self-report of individuals in organizations.  It may be 

possible to conduct in-depth interviews and focus groups to complement information 

gathered by the survey in the future.  Moreover, due to time limits and lack of prior 

literature, questions and scales to measure variables used in this study have room for 

improvement.  It would be desirable for future research to elaborate and extend the 

measurement scales employed in this work.  
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APPENDIX A   

SAMPLE FOR THE ANAYSIS OF THE SELF-MANAGED 

WORK TEAM DIFFUSION:   

CITIES RESPONDED TO THE 2002 SURVEY 
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States Cities  

AK 
AL 
AZ 
AZ 
AZ 
AZ 
AZ 
AZ 
AZ 
AZ 
AZ 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

ANCHORAGE 
DECATUR 
CHANDLER 
FLAGSTAFF 
GILBERT 
GLENDALE 
MESA 
PHOENIX 
SCOTTSDALE 
TUCSON 
YUMA 
ANTIOCH 
ARCADIA 
BALDWIN PARK 
CAMARILLO 
CARLSBAD 
CHULA VISTA 
COMPTON 
CORONA 
DAVIS 
DOWNEY 
ENCINITAS 
FULLERTON 
HUNTINGTON PARK 
IRVINE 
LA HABRA 
LAGUNA NIGUEL 
LAKE FOREST 
LANCASTER 
LIVERMORE 
LONG BEACH 
MERCED 
MONTEBELLO 
MORENO VALLEY 
MOUNTAIN VIEW 
NAPA 
NEWPORT BEACH 
OAKLAND 
ORANGE 
RANCHO CUCAMONGA 
ROSEVILLE 
SAN JOSE 
SANTA ANA 
SANTA BARBARA 
SANTA CRUZ 
SANTA MARIA 
SANTA ROSA 
SANTEE 
STOCKTON 
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CA 
CA 
CA 
CO 
CO 
CO 
CT 
CT 
CT 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
GA 
IA 
IA 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IN 
IN 
IN 
KS 
KS 
KS 
KS 
KS 

SUNNYVALE 
UNION CITY 
WEST COVINA 
ARVADA 
FORT COLLINS 
PUEBLO 
BRIDGEPORT 
STAMFORD 
WEST HAVEN 
CAPE CORAL 
CLEARWATER 
CORAL SPRING 
DAVIE 
DELRAY BEACH 
FORT LAUDERDALE 
HIALEAH 
HOLLYWOOD 
LAKELAND 
LAUDERHILL 
MIAMI 
MIRAMAR 
ORLANDO 
PALM BAY 
SARASOTA 
ST PETERSBURG 
TAMARAC 
TAMPA 
WEST PALM BEACH 
COLUMBUS 
DES MOINES 
IOWA CITY 
BLOOMINGTON 
BOLINGBROOK 
CHAMPAIGN 
DES PLAINES 
DOWNERS GROVE 
JOLIET 
NAPERVILLE 
ROCKFORD 
SCHAUMBURG 
SPRINGFIELD 
WAUKEGAN 
WHEATON 
ANDERSON 
INDIANAPOLIS 
TERRE HAUTE 
KANSAS CITY 
LAWRENCE 
OLATHE 
TOPEKA 
WICHITA 
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KY 
LA 
LA 
MA 
MA 
MA 
MA 
MA 
MD 
ME 
MI 
MI 
MI 
MI 
MI 
MN 
MN 
MN 
MN 
MO 
MO 
MO 
MO 
MO 
MT 
MT 
MT 
NC 
NC 
NC 
NC 
NC 
ND 
NE 
NJ 
NJ 
NJ 
NM 
NM 
NV 
NV 
NV 
NV 
NV 
NY 
NY 
OH 
OH 
OH 
OH 
OK 

OWENSBORO 
BOSSIER CITY 
MONROE 
BOSTON 
CHICOPEE 
FALL RIVER 
QUINCY 
WORCESTER 
BALTIMORE 
PORTLAND 
FARMINGTON HILLS 
GRAND RAPIDS 
ROSEVILLE 
SOUTHFIELD 
ST CLAIR SHORES 
BLOOMINGTON 
BURNSVILLE 
DULUTH 
EAGAN 
INDEPENDENCE 
KANSAS CITY 
LEES SUMMIT 
ST CHARLES 
ST LOUIS 
BILLINGS 
GREAT FALLS 
MISSOULA 
ASHEVILLE 
DURHAM 
GASTONIA 
GREENVILLE 
ROCKY MOUNT 
BISMARCK 
OMAHA 
ELIZABETH 
PASSAIC 
UNION CITY 
ALBUQUERQUE 
LAS CRUCES 
HENDERSON 
LAS VEGAS 
NORTH LAS VEGAS 
RENO 
SPARKS 
NEW ROCHELLE 
NIAGARA FALLS 
CANTON 
HAMILTON 
KETTERING 
MENTOR 
BROKEN ARROW 
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OR 
OR 
OR 
PA 
PA 
PA 
PA 
RI 
RI 
SC 
SC 
SC 
SC 
SD 
TN 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
UT 
UT 
UT 
UT 
VA 
VA 
VA 
VA 
VA 
WA 
WA 
WI 
WI 
WI 
WI 
WI 
N/A 

EUGENE 
GRESHAM 
HILLSBORO 
ALLENTOWN 
ALTOONA 
PITTSBURGH 
SCRANTON 
PAWTUCKET 
WARWICK 
CHARLESTON 
COLUMBIA 
GREENVILLE 
NORTH CHARLESTON 
SIOUX FALLS 
JOHNSON CITY 
AMARILLO 
BEAUMONT 
BRYAN 
CARROLLTON 
COLLEGE STATION 
CORPUS CHRISTI 
DENTON 
HARLINGEN 
MCALLEN 
MESQUITE 
MISSOURI CITY 
NORTH RICHLAND HILLS 
ODESSA 
PORT ARTHUR 
RICHARDSON 
SAN ANGELO 
TEMPLE 
VICTORIA 
WICHITA FALLS 
OGDEN 
PROVO 
TAYLORSVILLE 
WEST VALLEY 
CHESAPEAKE 
HAMPTON 
LYNCHBURG 
NEWPORT NEWS 
VIRGINIA BEACH 
FEDERAL WAY 
TACOMA 
GREEN BAY 
JANESVILLE 
LA CROSSE 
WAUKESHA 
WEST ALLIS 
N/A 
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N/A 
N/A 

N/A 
N/A 

 
Note. Three responses are from anonymous cities. These are indicated with an “N/A”.  
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APPENDIX B   

SELF-MANAGED WORK TEAM EFFECTIVENESS 

SURVEY QUESTIONNAIRE 
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APPENDIX C   

SELF-MANAGED WORK TEAM EFFECTIVENESS 

SURVEY COVER LETTER TO CITY MANAGERS 
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APPENDIX D   

SELF-MANAGED WORK TEAM EFFECTIVENESS 

SURVEY COVER LETTER TO TEAM MEMBERS 
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APPENDIX E   

HUMAN SUBJCETS APPROVAL 
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APPENDIX F   

MISSING DATA ANALYSIS 
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 Variables 
Missing Data 

by Case 

Case Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 N % 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

5 . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . 1 3.3 

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

7 . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . 1 3.3 

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 
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40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

42 . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . 1 3.3 

43 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

44 . . . . X . . . . . . . . . . . . . . . . . . . . . . . X . 2 6.7 

45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

46 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

47 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

48 . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . 1 3.3 

49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

51 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

52 . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . 1 3.3 

53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

55 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

56 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

57 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

58 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

59 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

61 . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . 1 3.3 

62 . . . . . . . . . . . . . . . . . . . . . . . X X X X . X . 5 16.7 

63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

66 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

67 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

68 . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . 1 3.3 

69 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

71 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

72 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

74 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

76 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

77 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

78 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

79 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

81 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

82 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 
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83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

84 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

85 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

87 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

88 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

89 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

91 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

92 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

93 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

95 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

96 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

97 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

98 . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . 1 3.3 

99 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

103 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

104 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

105 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

106 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

107 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

110 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

112 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

113 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

114 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

115 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

116 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

117 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

118 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

119 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

120 . . . . . . . . . . . . . . . . . . . . . . . . X . . . X X 3 10.0 

121 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

123 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

124 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

125 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 
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126 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

127 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

128 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

129 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

130 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

132 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

133 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

134 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

135 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

136 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

137 . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . 1 3.3 

138 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

139 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

140 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

141 . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . 1 3.3 

142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

143 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

145 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

146 . . . . . . . . . . . . . . . . . . . . . . . X X . . . . . 2 6.7 

147 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

148 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

149 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

150 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

151 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

152 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

153 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

154 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

155 . . . . . . . . . . . . . . . . . . . . . . . . X . . . X . 2 6.7 

156 . . . . . . . . . X X X X X X X X . . X . . . X X X X X X X 16 53.3 

157 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

158 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

159 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

161 . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . 1 3.3 

162 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

163 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

164 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

165 . . . . . . . . . . . . . . . . . . . . . . . . X . X X X . 4 13.3 

166 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

167 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

168 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 
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169 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

170 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

171 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

172 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

173 . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . 1 3.3 

174 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

175 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

176 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0.0 

Missing Data by Variable                           
Total Missing 

Values 

N 0 0 0 0 3 0 1 0 1 1 1 1 2 3 1 1 1 0 0 2 0 1 0 3 6 2 3 2 9 2 46  

% 0.0 0.0 0.0 0.0 1.7 0.0 0.6 0.0 0.6 0.6 0.6 0.6 1.1 1.7 0.6 0.6 0.6 0.0 0.0 1.1 0.0 0.6 0.0 1.7 3.4 1.1 1.7 1.1 5.1 1.1  0.9 

 
Legend: X = a missing value 
 



 

 158

 
 
 
 
 
 

APPENDIX G   

CORRELATION MATRIX, MEANS, AND STANDARD 

DEVIATIONS USED FOR CONFIRMATORY FACTOR 

ANALYSIS AND STRUCTURAL EQUATION MODELING  
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 Number of Missing Values per Variable 

 

       Q01       Q02       Q03       Q04       Q05       Q06       Q07       Q08 

  --------  --------  --------  --------  --------  --------  --------  -------- 

         0         0         0         0         3         0         1         0 

 

 Number of Missing Values per Variable 

 

       Q09       Q10       Q11       Q12       Q13       Q14       Q15       Q16 

  --------  --------  --------  --------  --------  --------  --------  -------- 

         1         1         1         1         2         3         1         1 

 

 Number of Missing Values per Variable 

 

       Q17       Q18       Q19       Q20       Q21       Q22       Q23       Q24 

  --------  --------  --------  --------  --------  --------  --------  -------- 

         1         0         0         2         0         1         0         2 

 

 Number of Missing Values per Variable 

 

       Q25       Q26       Q27       Q28       Q29       Q30 

  --------  --------  --------  --------  --------  -------- 

         5         2         3         2         9         2 

 

  

 Distribution of Missing Values 

 

 Total Sample Size =    167 

 

 Number of Missing Values     0     1     2     3     4     5     6     7     8     9    

10 

          Number of Cases   149    12     2     1     1     1     0     0     0     0     

0 

 

 Number of Missing Values    11    12    13    14    15    16 

          Number of Cases     0     0     0     0     0     1 

 Listwise Deletion 

 

 Total Effective Sample Size =    149 

 

 

 Correlation Matrix                   

  

                 Q01        Q02        Q03        Q04        Q05        Q06 

            --------   --------   --------   --------   --------   -------- 

      Q01      1.000 

      Q02      0.605      1.000 

      Q03      0.207      0.348      1.000 

      Q04      0.130      0.228      0.386      1.000 

      Q05     -0.030      0.112      0.197      0.263      1.000 

      Q06      0.096      0.284      0.553      0.349      0.230      1.000 

      Q07      0.249      0.401      0.383      0.256      0.155      0.617 

      Q08      0.089      0.194      0.018     -0.057      0.142      0.149 

      Q09      0.118      0.186      0.036      0.374      0.008      0.148 

      Q10      0.277      0.410      0.362      0.216      0.092      0.383 

      Q11      0.153      0.283      0.300      0.134      0.092      0.267 

      Q12      0.208      0.317      0.238      0.233      0.066      0.236 

      Q13     -0.015     -0.002      0.010      0.008     -0.088      0.159 

      Q14      0.010      0.030     -0.051      0.126     -0.033      0.036 

      Q15      0.134      0.201      0.209      0.110     -0.061      0.174 

      Q16      0.093      0.154      0.218      0.093      0.091      0.225 

      Q17      0.149      0.230      0.214      0.213      0.090      0.174 

      Q18      0.147      0.303      0.462      0.378      0.247      0.628 

      Q19      0.129      0.231      0.520      0.365      0.265      0.647 

      Q20      0.347      0.328      0.145      0.235      0.170      0.095 

      Q21      0.217      0.394      0.458      0.393      0.258      0.591 

      Q22      0.268      0.285      0.423      0.384      0.281      0.588 

      Q23      0.229      0.423      0.439      0.377      0.259      0.583 

      Q24      0.167      0.346      0.208      0.229      0.054      0.112 

      Q25      0.188      0.388      0.260      0.237      0.144      0.371 
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      Q26      0.192      0.342      0.372      0.279      0.101      0.292 

      Q27      0.115      0.323      0.352      0.154     -0.006      0.271 

      Q28      0.132      0.252      0.220      0.230      0.259      0.293 

      Q29      0.175      0.289      0.277      0.371      0.193      0.473 

      Q30      0.085      0.105      0.059      0.209      0.218      0.166 

 

 Correlation Matrix                   

  

                 Q07        Q08        Q09        Q10        Q11        Q12 

            --------   --------   --------   --------   --------   -------- 

      Q07      1.000 

      Q08      0.149      1.000 

      Q09      0.173      0.166      1.000 

      Q10      0.466      0.211      0.263      1.000 

      Q11      0.252      0.117      0.108      0.526      1.000 

      Q12      0.276      0.129      0.173      0.591      0.751      1.000 

      Q13      0.116      0.024      0.007      0.220      0.284      0.302 

      Q14      0.086     -0.029      0.185      0.157      0.211      0.288 

      Q15      0.270      0.100      0.113      0.509      0.651      0.637 

      Q16      0.170      0.094      0.213      0.421      0.668      0.644 

      Q17      0.236     -0.008      0.202      0.524      0.745      0.780 

      Q18      0.562      0.107      0.184      0.465      0.385      0.473 

      Q19      0.451      0.125      0.180      0.370      0.262      0.311 

      Q20      0.194      0.036      0.246      0.251      0.078      0.096 

      Q21      0.521      0.120      0.274      0.501      0.333      0.407 

      Q22      0.474      0.080      0.187      0.381      0.243      0.282 

      Q23      0.588      0.136      0.241      0.430      0.286      0.344 

      Q24      0.223     -0.022      0.141      0.282      0.192      0.308 

      Q25      0.291      0.106      0.192      0.340      0.279      0.301 

      Q26      0.329      0.087      0.256      0.485      0.338      0.463 

      Q27      0.290      0.077      0.194      0.472      0.351      0.424 

      Q28      0.352      0.104      0.073      0.409      0.258      0.294 

      Q29      0.481      0.191      0.209      0.333      0.215      0.278 

      Q30      0.192      0.120      0.015      0.238      0.123      0.200 

 

 Correlation Matrix                   

  

                 Q13        Q14        Q15        Q16        Q17        Q18 

            --------   --------   --------   --------   --------   -------- 

      Q13      1.000 

      Q14      0.187      1.000 

      Q15      0.336      0.318      1.000 

      Q16      0.305      0.330      0.705      1.000 

      Q17      0.294      0.295      0.692      0.652      1.000 

      Q18      0.191      0.106      0.285      0.313      0.433      1.000 

      Q19      0.099      0.003      0.169      0.250      0.277      0.777 

      Q20     -0.008      0.071      0.115      0.136      0.170      0.231 

      Q21      0.114      0.058      0.281      0.234      0.397      0.702 

      Q22      0.180     -0.016      0.177      0.195      0.282      0.622 

      Q23      0.110      0.059      0.226      0.263      0.293      0.587 

      Q24      0.059      0.093      0.207      0.133      0.306      0.251 

      Q25      0.276      0.088      0.307      0.224      0.296      0.308 

      Q26      0.229      0.262      0.306      0.283      0.387      0.387 

      Q27      0.154      0.066      0.318      0.291      0.415      0.395 

      Q28      0.108      0.233      0.200      0.229      0.264      0.328 

      Q29      0.183      0.123      0.232      0.226      0.221      0.447 

      Q30      0.237      0.111      0.047      0.090      0.114      0.135 

 

 Correlation Matrix                   

  

                 Q19        Q20        Q21        Q22        Q23        Q24 

            --------   --------   --------   --------   --------   -------- 

      Q19      1.000 

      Q20      0.213      1.000 

      Q21      0.711      0.398      1.000 

      Q22      0.636      0.251      0.642      1.000 

      Q23      0.616      0.277      0.653      0.604      1.000 

      Q24      0.195      0.206      0.389      0.177      0.311      1.000 

      Q25      0.328      0.271      0.489      0.371      0.486      0.477 

      Q26      0.336      0.185      0.390      0.322      0.480      0.479 

      Q27      0.327      0.197      0.499      0.239      0.388      0.639 
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      Q28      0.307      0.174      0.316      0.299      0.361      0.313 

      Q29      0.465      0.244      0.448      0.481      0.518      0.223 

      Q30      0.140      0.089      0.159      0.218      0.233      0.306 

 

 Correlation Matrix                   

  

                 Q25        Q26        Q27        Q28        Q29        Q30 

            --------   --------   --------   --------   --------   -------- 

      Q25      1.000 

      Q26      0.536      1.000 

      Q27      0.503      0.579      1.000 

      Q28      0.336      0.422      0.368      1.000 

      Q29      0.461      0.380      0.215      0.507      1.000 

      Q30      0.334      0.314      0.236      0.378      0.391      1.000 

 

 Means 

 

                 Q01        Q02        Q03        Q04        Q05        Q06 

            --------   --------   --------   --------   --------   -------- 

               5.369      4.960      5.530      4.765      3.832      5.919 

 

 Means 

 

                 Q07        Q08        Q09        Q10        Q11        Q12 

            --------   --------   --------   --------   --------   -------- 

               5.819      5.517      5.121      5.960      6.242      6.148 

 

 Means 

 

                 Q13        Q14        Q15        Q16        Q17        Q18 

            --------   --------   --------   --------   --------   -------- 

               5.289      4.181      6.208      6.235      5.940      6.007 

 

 Means 

 

                 Q19        Q20        Q21        Q22        Q23        Q24 

            --------   --------   --------   --------   --------   -------- 

               5.745      5.262      5.805      5.651      6.121      4.732 

 

 Means 

 

                 Q25        Q26        Q27        Q28        Q29        Q30 

            --------   --------   --------   --------   --------   -------- 

               5.490      5.671      5.322      5.174      5.275      4.121 

 

 Standard Deviations 

 

                 Q01        Q02        Q03        Q04        Q05        Q06 

            --------   --------   --------   --------   --------   -------- 

               1.270      1.360      1.228      1.517      2.179      1.154 

 

 Standard Deviations 

 

                 Q07        Q08        Q09        Q10        Q11        Q12 

            --------   --------   --------   --------   --------   -------- 

               1.214      1.383      1.330      0.951      0.844      0.933 

 

 Standard Deviations 

 

                 Q13        Q14        Q15        Q16        Q17        Q18 

            --------   --------   --------   --------   --------   -------- 

               1.535      1.763      0.880      0.911      1.092      0.997 

 

 Standard Deviations 

 

                 Q19        Q20        Q21        Q22        Q23        Q24 

            --------   --------   --------   --------   --------   -------- 

               1.104      1.343      0.998      1.090      0.915      1.532 

 

 Standard Deviations 
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                 Q25        Q26        Q27        Q28        Q29        Q30 

            --------   --------   --------   --------   --------   -------- 

               1.217      1.062      1.332      1.483      1.314      1.648 
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APPENDIX H   

LISREL OUTPUT FOR INITIAL MEASUREMENT MODEL 
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                           Goodness of Fit Statistics 

 

                             Degrees of Freedom = 395 

               Minimum Fit Function Chi-Square = 755.258 (P = 0.0) 

       Normal Theory Weighted Least Squares Chi-Square = 729.513 (P = 0.0) 

                Estimated Non-centrality Parameter (NCP) = 334.513 

           90 Percent Confidence Interval for NCP = (262.513 ; 414.334) 

  

                        Minimum Fit Function Value = 5.103 

                Population Discrepancy Function Value (F0) = 2.260 

             90 Percent Confidence Interval for F0 = (1.774 ; 2.800) 

             Root Mean Square Error of Approximation (RMSEA) = 0.0756 

           90 Percent Confidence Interval for RMSEA = (0.0670 ; 0.0842) 

               P-Value for Test of Close Fit (RMSEA < 0.05) = 0.000 

  

                  Expected Cross-Validation Index (ECVI) = 5.875 

            90 Percent Confidence Interval for ECVI = (5.389 ; 6.414) 

                         ECVI for Saturated Model = 6.284 

                       ECVI for Independence Model = 44.019 

  

     Chi-Square for Independence Model with 435 Degrees of Freedom = 6454.799 

                           Independence AIC = 6514.799 

                               Model AIC = 869.513 

                             Saturated AIC = 930.000 

                           Independence CAIC = 6634.917 

                              Model CAIC = 1149.789 

                            Saturated CAIC = 2791.835 

  

                          Normed Fit Index (NFI) = 0.883 

                       Non-Normed Fit Index (NNFI) = 0.934 

                    Parsimony Normed Fit Index (PNFI) = 0.802 

                       Comparative Fit Index (CFI) = 0.940 

                       Incremental Fit Index (IFI) = 0.941 

                         Relative Fit Index (RFI) = 0.871 

  

                             Critical N (CN) = 91.791 

  

  

                     Root Mean Square Residual (RMR) = 0.0963 

                            Standardized RMR = 0.0963 

                       Goodness of Fit Index (GFI) = 0.753 

                  Adjusted Goodness of Fit Index (AGFI) = 0.709 

                  Parsimony Goodness of Fit Index (PGFI) = 0.639 

 

  

 Summary Statistics for Standardized Residuals 

 

 Smallest Standardized Residual =   -4.758 

   Median Standardized Residual =    0.000 

  Largest Standardized Residual =    7.808 

 

 Stemleaf Plot 

 

 - 4|831  

 - 3|511  

 - 2|9866665444443331110  

 - 1|999998888888887776666665555444444444443333333322222222111111111111100000+10 

 - 0|999999999999999998888888887777777666666666666555555555554444444444333333+86 

   0|111111111111112222222233333333333334444444444445555555555555666666677777+21 

   1|000001111122222222233333444455555556666667778889999999999  

   2|0000112234445556778889  

   3|00114555566678  

   4|001278  

   5|7  

   6|22379  

   7|28 

 Largest Negative Standardized Residuals 

 Residual for      Q05 and      Q01  -3.499 

 Residual for      Q05 and      Q02  -4.332 

 Residual for      Q15 and      Q12  -2.640 
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 Residual for      Q18 and      Q01  -2.621 

 Residual for      Q19 and      Q01  -2.907 

 Residual for      Q19 and      Q02  -4.087 

 Residual for      Q19 and      Q15  -2.771 

 Residual for      Q23 and      Q18  -2.597 

 Residual for      Q24 and      Q19  -3.140 

 Residual for      Q29 and      Q24  -3.077 

 Residual for      Q29 and      Q27  -4.758 

 Largest Positive Standardized Residuals 

 Residual for      Q02 and      Q01   7.808 

 Residual for      Q05 and      Q09   5.683 

 Residual for      Q05 and      Q03   2.894 

 Residual for      Q06 and      Q05   6.691 

 Residual for      Q08 and      Q03   3.471 

 Residual for      Q10 and      Q02   3.496 

 Residual for      Q10 and      Q09   2.710 

 Residual for      Q10 and      Q05   3.782 

 Residual for      Q10 and      Q06   4.140 

 Residual for      Q16 and      Q15   3.673 

 Residual for      Q18 and      Q05   6.908 

 Residual for      Q18 and      Q10   3.459 

 Residual for      Q18 and      Q12   2.766 

 Residual for      Q19 and      Q05   7.196 

 Residual for      Q19 and      Q18   4.223 

 Residual for      Q20 and      Q01   3.141 

 Residual for      Q21 and      Q05   6.343 

 Residual for      Q21 and      Q10   4.029 

 Residual for      Q21 and      Q20   2.844 

 Residual for      Q22 and      Q05   6.240 

 Residual for      Q23 and      Q05   6.172 

 Residual for      Q23 and      Q06   2.670 

 Residual for      Q23 and      Q10   3.069 

 Residual for      Q25 and      Q05   3.040 

 Residual for      Q26 and      Q10   3.589 

 Residual for      Q27 and      Q10   3.485 

 Residual for      Q27 and      Q24   4.824 

 Residual for      Q28 and      Q10   3.047 

 Residual for      Q29 and      Q03   2.641 

 Residual for      Q29 and      Q05   4.730 

 Residual for      Q29 and      Q06   3.617 

 Residual for      Q29 and      Q19   2.816 

 Residual for      Q29 and      Q22   3.389 

 Residual for      Q29 and      Q23   3.955 

 Residual for      Q29 and      Q28   3.616 

 

 

         Modification Indices for LAMBDA-X        

 

            levelsmt   leveltwk     jobsat    perform   resource    

            --------   --------   --------   --------   -------- 

      Q01       - -       7.257      0.701      6.255      7.117 

      Q02       - -      15.124      0.253     14.775      0.153 

      Q09      0.111       - -       0.033      0.076      0.011 

      Q03      1.023       - -       0.090      0.365      0.062 

      Q04      1.985       - -       1.006      1.653      0.623 

      Q05       - -      81.909      3.908     79.224     17.667 

      Q06      0.873       - -       0.005      0.411      0.036 

      Q07       - -       0.062      0.130      0.081      0.044 

      Q08      0.146       - -       1.038      0.119      1.071 

      Q10     21.576     25.518       - -      19.393     20.628 

      Q11      0.112      0.323       - -       0.556      2.071 

      Q12      2.081      1.671       - -       1.166      1.990 

      Q13      1.869      0.299       - -       0.055      0.611 

      Q14      1.160      1.687       - -       1.705      0.018 

      Q15      1.102      3.411       - -       3.676      1.553 

      Q16      3.063      2.527       - -       1.635      3.549 

      Q17      2.310      0.180       - -       0.002      0.148 

      Q18      1.607      3.065      5.145       - -       1.295 

      Q19      9.458      9.819      4.575       - -       7.957 

      Q20      8.057      8.091      0.015       - -       1.727 

      Q21      1.307      1.381      0.563       - -       3.492 
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      Q22      0.012      0.014      1.261       - -       1.057 

      Q23      7.414     10.965      0.001       - -       8.703 

      Q24      0.025      3.587      1.563      4.668       - -  

      Q25      1.008      0.242      0.832      0.051       - -  

      Q26      0.072      0.437      1.386      0.416       - -  

      Q27      0.903      0.492      1.860      0.095       - -  

      Q28      0.000      0.205      0.033      0.232       - -  

      Q29      2.620     18.534      0.038     18.245       - -  

      Q30      2.087      2.692      1.547      2.172       - -  
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APPENDIX I   

LISREL OUTPUT FOR THE FIRST REVISED 

MEASUREMENT MODEL 
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                             Goodness of Fit Statistics 
 

                             Degrees of Freedom = 368 

               Minimum Fit Function Chi-Square = 602.318 (P = 0.00) 

       Normal Theory Weighted Least Squares Chi-Square = 580.807 (P = 0.00) 

                Estimated Non-centrality Parameter (NCP) = 212.807 

           90 Percent Confidence Interval for NCP = (151.209 ; 282.336) 

  

                        Minimum Fit Function Value = 4.070 

                Population Discrepancy Function Value (F0) = 1.438 

             90 Percent Confidence Interval for F0 = (1.022 ; 1.908) 

             Root Mean Square Error of Approximation (RMSEA) = 0.0625 

           90 Percent Confidence Interval for RMSEA = (0.0527 ; 0.0720) 

              P-Value for Test of Close Fit (RMSEA < 0.05) = 0.0193 

  

                  Expected Cross-Validation Index (ECVI) = 4.830 

            90 Percent Confidence Interval for ECVI = (4.414 ; 5.300) 

                         ECVI for Saturated Model = 5.878 

                       ECVI for Independence Model = 40.098 

  

     Chi-Square for Independence Model with 406 Degrees of Freedom = 5876.499 

                           Independence AIC = 5934.499 

                               Model AIC = 714.807 

                             Saturated AIC = 870.000 

                           Independence CAIC = 6050.614 

                               Model CAIC = 983.072 

                            Saturated CAIC = 2611.717 

  

                          Normed Fit Index (NFI) = 0.898 

                       Non-Normed Fit Index (NNFI) = 0.953 

                    Parsimony Normed Fit Index (PNFI) = 0.814 

                       Comparative Fit Index (CFI) = 0.957 

                       Incremental Fit Index (IFI) = 0.957 

                         Relative Fit Index (RFI) = 0.887 

  

                            Critical N (CN) = 107.651 

   

                     Root Mean Square Residual (RMR) = 0.0775 

                            Standardized RMR = 0.0775 

                       Goodness of Fit Index (GFI) = 0.787 

                  Adjusted Goodness of Fit Index (AGFI) = 0.748 

                  Parsimony Goodness of Fit Index (PGFI) = 0.666 

 

 Summary Statistics for Standardized Residuals 

 

 Smallest Standardized Residual =   -4.734 

   Median Standardized Residual =    0.000 

  Largest Standardized Residual =    4.766 

 

 Stemleaf Plot 

 

 - 4|7  

 - 4|  

 - 3|  
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 - 2|86665  
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 - 0|9999999999999988888887777777766666666666655555555555555555  

 - 0|444444444443333333333332222222222222222222222211111111111000000000000000+27 

   0|1111111111111112222222222223333333344444444444  

   0|5555555555556666666667777777777788888888999999  

   1|00000000001111222222222333333444  

   1|5555566667777888999999  

   2|000011123344  

   2|55566778889  

   3|1144  

   3|55566677  

   4|0022  

   4|8 
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 Largest Negative Standardized Residuals 

 Residual for      Q15 and      Q12  -2.636 

 Residual for      Q19 and      Q02  -2.976 

 Residual for      Q19 and      Q15  -2.785 

 Residual for      Q23 and      Q18  -2.585 

 Residual for      Q24 and      Q19  -3.184 

 Residual for      Q24 and      Q22  -2.588 

 Residual for      Q29 and      Q24  -3.077 

 Residual for      Q29 and      Q27  -4.734 

 Largest Positive Standardized Residuals 

 Residual for      Q08 and      Q03   3.465 

 Residual for      Q10 and      Q02   3.650 

 Residual for      Q10 and      Q09   2.715 

 Residual for      Q10 and      Q06   4.153 

 Residual for      Q16 and      Q15   3.676 

 Residual for      Q18 and      Q10   3.458 

 Residual for      Q18 and      Q12   2.764 

 Residual for      Q19 and      Q18   4.157 

 Residual for      Q20 and      Q01   3.395 

 Residual for      Q20 and      Q02   2.710 

 Residual for      Q21 and      Q10   4.031 

 Residual for      Q21 and      Q20   2.890 

 Residual for      Q23 and      Q06   2.771 

 Residual for      Q23 and      Q10   3.073 

 Residual for      Q26 and      Q10   3.591 

 Residual for      Q27 and      Q10   3.479 

 Residual for      Q27 and      Q24   4.766 

 Residual for      Q28 and      Q10   3.054 

 Residual for      Q29 and      Q03   2.630 

 Residual for      Q29 and      Q06   3.654 

 Residual for      Q29 and      Q19   2.838 

 Residual for      Q29 and      Q22   3.412 

 Residual for      Q29 and      Q23   3.980 

 Residual for      Q29 and      Q28   3.645 

 

  

         Modification Indices for LAMBDA-X        

 

            levelsmt   leveltwk     jobsat    perform   resource    

            --------   --------   --------   --------   -------- 

      Q01       - -       0.040      0.004      0.015      0.517 

      Q02       - -       0.000      0.047      0.005      0.300 

      Q09      0.075       - -       0.036      0.060      0.007 

      Q03      0.880       - -       0.119      0.104      0.024 

      Q04      1.048       - -       1.109      1.007      0.794 

      Q06      0.625       - -       0.017      0.107      0.007 

      Q07       - -       0.532      0.379      0.580      0.345 

      Q08      0.129       - -       1.042      0.144      1.089 

      Q10     13.428     24.752       - -      19.166     20.556 

      Q11      0.330      0.346       - -       0.568      2.039 

      Q12      2.013      1.611       - -       1.146      2.018 

      Q13      2.476      0.311       - -       0.049      0.562 

      Q14      0.987      1.638       - -       1.681      0.014 

      Q15      0.854      3.519       - -       3.678      1.575 

      Q16      3.112      2.563       - -       1.594      3.627 

      Q17      1.580      0.099       - -       0.003      0.134 

      Q18      1.130      2.454      5.145       - -       1.296 

      Q19      8.879     10.601      4.705       - -       8.307 

      Q20      7.399      7.264      0.011       - -       1.844 

      Q21      2.139      2.059      0.584       - -       3.770 

      Q22      0.170      0.132      1.261       - -       1.132 

      Q23      6.485     12.038      0.000       - -       8.916 

      Q24      0.533      3.522      1.659      4.922       - -  

      Q25      1.265      0.176      0.841      0.042       - -  

      Q26      0.154      0.407      1.400      0.368       - -  

      Q27      0.256      0.407      1.813      0.108       - -  

      Q28      0.119      0.226      0.039      0.270       - -  

      Q29      0.169     18.402      0.028     18.467       - -  

      Q30      2.705      2.762      1.480      1.984       - -  
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APPENDIX J   

LISREL OUTPUT FOR THE SECOND REVISED 

MEASUREMENT MODEL 
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                           Goodness of Fit Statistics 

 

                             Degrees of Freedom = 341 

               Minimum Fit Function Chi-Square = 540.253 (P = 0.00) 

       Normal Theory Weighted Least Squares Chi-Square = 527.473 (P = 0.00) 

                Estimated Non-centrality Parameter (NCP) = 186.473 

           90 Percent Confidence Interval for NCP = (128.258 ; 252.635) 

  

                        Minimum Fit Function Value = 3.650 

                Population Discrepancy Function Value (F0) = 1.260 

             90 Percent Confidence Interval for F0 = (0.867 ; 1.707) 

             Root Mean Square Error of Approximation (RMSEA) = 0.0608 

           90 Percent Confidence Interval for RMSEA = (0.0504 ; 0.0708) 

              P-Value for Test of Close Fit (RMSEA < 0.05) = 0.0439 

  

                  Expected Cross-Validation Index (ECVI) = 4.442 

            90 Percent Confidence Interval for ECVI = (4.049 ; 4.889) 

                         ECVI for Saturated Model = 5.486 

                       ECVI for Independence Model = 35.928 

  

     Chi-Square for Independence Model with 378 Degrees of Freedom = 5261.378 

                           Independence AIC = 5317.378 

                               Model AIC = 657.473 

                             Saturated AIC = 812.000 

                           Independence CAIC = 5429.488 

                               Model CAIC = 917.730 

                            Saturated CAIC = 2437.602 

  

                          Normed Fit Index (NFI) = 0.897 

                       Non-Normed Fit Index (NNFI) = 0.955 

                    Parsimony Normed Fit Index (PNFI) = 0.809 

                       Comparative Fit Index (CFI) = 0.959 

                       Incremental Fit Index (IFI) = 0.960 

                         Relative Fit Index (RFI) = 0.886 

  

                            Critical N (CN) = 111.860 

  

  

                     Root Mean Square Residual (RMR) = 0.0694 

                            Standardized RMR = 0.0694 

                       Goodness of Fit Index (GFI) = 0.797 

                  Adjusted Goodness of Fit Index (AGFI) = 0.758 

                  Parsimony Goodness of Fit Index (PGFI) = 0.669 

 

  

 

 Summary Statistics for Standardized Residuals 

 

 Smallest Standardized Residual =   -4.735 

   Median Standardized Residual =    0.000 

  Largest Standardized Residual =    4.767 

 

 Stemleaf Plot 
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   3|144  

   3|5567  

   4|02  

   4|8 

 Largest Negative Standardized Residuals 

 Residual for      Q19 and      Q02  -2.978 

 Residual for      Q23 and      Q18  -2.585 

 Residual for      Q24 and      Q19  -3.197 

 Residual for      Q24 and      Q22  -2.597 

 Residual for      Q29 and      Q24  -3.101 

 Residual for      Q29 and      Q27  -4.735 

 Largest Positive Standardized Residuals 

 Residual for      Q08 and      Q03   3.467 

 Residual for      Q16 and      Q15   3.539 

 Residual for      Q18 and      Q12   3.119 

 Residual for      Q19 and      Q18   4.159 

 Residual for      Q20 and      Q01   3.395 

 Residual for      Q20 and      Q02   2.710 

 Residual for      Q21 and      Q20   2.890 

 Residual for      Q23 and      Q06   2.769 

 Residual for      Q27 and      Q24   4.767 

 Residual for      Q29 and      Q03   2.627 

 Residual for      Q29 and      Q06   3.651 

 Residual for      Q29 and      Q19   2.833 

 Residual for      Q29 and      Q22   3.408 

 Residual for      Q29 and      Q23   3.976 

 Residual for      Q29 and      Q28   3.646 

 

 

         Modification Indices for LAMBDA-X        

 

            levelsmt   leveltwk     jobsat    perform   resource    

            --------   --------   --------   --------   -------- 

      Q01       - -       0.041      0.001      0.015      0.526 

      Q02       - -       0.000      0.023      0.005      0.310 

      Q09      0.076       - -       0.046      0.054      0.007 

      Q03      0.881       - -       0.058      0.109      0.029 

      Q04      1.055       - -       0.917      0.982      0.776 

      Q06      0.625       - -       0.000      0.120      0.010 

      Q07       - -       0.531      0.236      0.574      0.332 

      Q08      0.131       - -       0.936      0.134      1.081 

      Q11      1.084      0.000       - -       0.050      0.741 

      Q12      3.901      4.141       - -       3.072      4.570 

      Q13      2.140      0.173       - -       0.011      0.727 

      Q14      0.836      1.376       - -       1.458      0.035 

      Q15      0.321      1.938       - -       2.239      0.660 

      Q16      2.236      1.561       - -       0.926      2.546 

      Q17      0.577      0.130       - -       0.418      0.060 

      Q18      1.125      2.669      5.353       - -       1.325 

      Q19      8.893     10.356      4.225       - -       8.286 

      Q20      7.399      7.326      0.032       - -       1.855 

      Q21      2.141      2.066      0.451       - -       3.763 

      Q22      0.170      0.115      1.250       - -       1.124 

      Q23      6.484     12.084      0.004       - -       8.966 

      Q24      0.523      3.555      1.347      4.973       - -  

      Q25      1.240      0.163      0.634      0.036       - -  

      Q26      0.148      0.398      1.243      0.354       - -  

      Q27      0.250      0.404      1.701      0.103       - -  

      Q28      0.117      0.234      0.009      0.275       - -  

      Q29      0.164     18.376      0.039     18.443       - -  

      Q30      2.709      2.726      1.542      1.987       - -  
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APPENDIX K   

LISREL OUTPUT FOR THE THIRD REVISED 

MEASUREMENT MODEL 
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                           Goodness of Fit Statistics 

 

                             Degrees of Freedom = 315 

              Minimum Fit Function Chi-Square = 466.220 (P = 0.000) 

      Normal Theory Weighted Least Squares Chi-Square = 441.174 (P = 0.000) 

                Estimated Non-centrality Parameter (NCP) = 126.174 

           90 Percent Confidence Interval for NCP = (74.752 ; 185.634) 

  

                        Minimum Fit Function Value = 3.150 

                Population Discrepancy Function Value (F0) = 0.853 

             90 Percent Confidence Interval for F0 = (0.505 ; 1.254) 

             Root Mean Square Error of Approximation (RMSEA) = 0.0520 

           90 Percent Confidence Interval for RMSEA = (0.0400 ; 0.0631) 

               P-Value for Test of Close Fit (RMSEA < 0.05) = 0.377 

  

                  Expected Cross-Validation Index (ECVI) = 3.832 

            90 Percent Confidence Interval for ECVI = (3.485 ; 4.234) 

                         ECVI for Saturated Model = 5.108 

                       ECVI for Independence Model = 32.872 

  

     Chi-Square for Independence Model with 351 Degrees of Freedom = 4811.110 

                           Independence AIC = 4865.110 

                               Model AIC = 567.174 

                             Saturated AIC = 756.000 

                           Independence CAIC = 4973.217 

                               Model CAIC = 819.423 

                            Saturated CAIC = 2269.492 

  

                          Normed Fit Index (NFI) = 0.903 

                       Non-Normed Fit Index (NNFI) = 0.962 

                    Parsimony Normed Fit Index (PNFI) = 0.810 

                       Comparative Fit Index (CFI) = 0.966 

                       Incremental Fit Index (IFI) = 0.966 

                         Relative Fit Index (RFI) = 0.892 

  

                            Critical N (CN) = 120.460 

  

  

                     Root Mean Square Residual (RMR) = 0.0644 

                            Standardized RMR = 0.0644 

                       Goodness of Fit Index (GFI) = 0.819 

                  Adjusted Goodness of Fit Index (AGFI) = 0.783 

                  Parsimony Goodness of Fit Index (PGFI) = 0.683 

 

  

 

 Summary Statistics for Standardized Residuals 

 

 Smallest Standardized Residual =   -3.134 

   Median Standardized Residual =    0.000 

  Largest Standardized Residual =    4.117 

 

 Stemleaf Plot 

 

 - 3|10  

 - 2|6655  

 - 2|4443332100  

 - 1|98888777666655555  

 - 1|4444333333222222222111111111110000000000  

 - 0|999999999998888888888877776666666666655555555555555  

 - 0|444444444444433333333333222222222222221111111111111000000000000000000000+19 

   0|111111111111111122222222222222223333333344444444  

   0|5555555566666666667777777777778888888889999999999  

   1|0000000011111222222233333344  

   1|555567778888888  

   2|00001122  

   2|55667789  

   3|014  

   3|568  

   4|1 
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 Largest Negative Standardized Residuals 

 Residual for      Q19 and      Q02  -2.981 

 Residual for      Q24 and      Q16  -2.618 

 Residual for      Q24 and      Q19  -3.134 

 Largest Positive Standardized Residuals 

 Residual for      Q08 and      Q03   3.480 

 Residual for      Q16 and      Q15   3.558 

 Residual for      Q18 and      Q12   3.112 

 Residual for      Q19 and      Q18   4.117 

 Residual for      Q20 and      Q01   3.398 

 Residual for      Q20 and      Q02   2.715 

 Residual for      Q21 and      Q20   2.910 

 Residual for      Q23 and      Q06   2.809 

 Residual for      Q25 and      Q21   2.607 

 Residual for      Q25 and      Q23   2.955 

 Residual for      Q27 and      Q24   3.790 

 Residual for      Q30 and      Q28   2.704 

 

 

         Modification Indices for LAMBDA-X        

 

            levelsmt   leveltwk     jobsat    perform   resource    

            --------   --------   --------   --------   -------- 

      Q01       - -       0.035      0.001      0.016      0.704 

      Q02       - -       0.000      0.021      0.004      0.549 

      Q09      0.060       - -       0.042      0.107      0.179 

      Q03      0.854       - -       0.054      0.148      0.003 

      Q04      1.052       - -       0.924      0.987      1.161 

      Q06      0.640       - -       0.000      0.107      0.101 

      Q07       - -       0.492      0.225      0.553      0.079 

      Q08      0.141       - -       0.957      0.096      1.138 

      Q11      1.083      0.004       - -       0.047      0.797 

      Q12      3.897      4.037       - -       3.048      4.628 

      Q13      2.132      0.240       - -       0.016      0.449 

      Q14      0.832      1.510       - -       1.497      0.005 

      Q15      0.317      1.964       - -       2.250      0.767 

      Q16      2.219      1.519       - -       0.921      3.106 

      Q17      0.592      0.133       - -       0.421      0.248 

      Q18      1.145      2.138      5.340       - -       0.906 

      Q19      8.913      9.881      4.308       - -       8.348 

      Q20      7.425      7.128      0.031       - -       1.604 

      Q21      2.164      1.901      0.464       - -       5.666 

      Q22      0.158      0.102      1.259       - -       2.108 

      Q23      6.541     10.723      0.003       - -       6.969 

      Q24      0.283      3.265      2.810      4.487       - -  

      Q25      2.067      2.228      0.242      1.613       - -  

      Q26      0.042      0.159      1.332      0.154       - -  

      Q27      0.983      0.439      0.696      0.073       - -  

      Q28      0.014      2.220      0.260      2.176       - -  

      Q30      1.699      0.674      0.883      0.397       - -  
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APPENDIX L   

LISREL OUTPUT FOR THE FOURTH REVISED 

MEASUREMENT MODEL 
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                           Goodness of Fit Statistics 

 

                             Degrees of Freedom = 290 

              Minimum Fit Function Chi-Square = 431.797 (P = 0.000) 

      Normal Theory Weighted Least Squares Chi-Square = 409.258 (P = 0.000) 

                Estimated Non-centrality Parameter (NCP) = 119.258 

           90 Percent Confidence Interval for NCP = (69.759 ; 176.785) 

  

                        Minimum Fit Function Value = 2.918 

                Population Discrepancy Function Value (F0) = 0.806 

             90 Percent Confidence Interval for F0 = (0.471 ; 1.194) 

             Root Mean Square Error of Approximation (RMSEA) = 0.0527 

           90 Percent Confidence Interval for RMSEA = (0.0403 ; 0.0642) 

               P-Value for Test of Close Fit (RMSEA < 0.05) = 0.345 

  

                  Expected Cross-Validation Index (ECVI) = 3.590 

            90 Percent Confidence Interval for ECVI = (3.255 ; 3.978) 

                         ECVI for Saturated Model = 4.743 

                       ECVI for Independence Model = 28.889 

  

     Chi-Square for Independence Model with 325 Degrees of Freedom = 4223.622 

                           Independence AIC = 4275.622 

                               Model AIC = 531.258 

                             Saturated AIC = 702.000 

                           Independence CAIC = 4379.725 

                               Model CAIC = 775.498 

                            Saturated CAIC = 2107.385 

  

                          Normed Fit Index (NFI) = 0.898 

                       Non-Normed Fit Index (NNFI) = 0.959 

                    Parsimony Normed Fit Index (PNFI) = 0.801 

                       Comparative Fit Index (CFI) = 0.964 

                       Incremental Fit Index (IFI) = 0.964 

                         Relative Fit Index (RFI) = 0.885 

  

                            Critical N (CN) = 120.604 

  

  

                     Root Mean Square Residual (RMR) = 0.0650 

                            Standardized RMR = 0.0650 

                       Goodness of Fit Index (GFI) = 0.825 

                  Adjusted Goodness of Fit Index (AGFI) = 0.788 

                  Parsimony Goodness of Fit Index (PGFI) = 0.681 

 

 

 Summary Statistics for Standardized Residuals 

 

 Smallest Standardized Residual =   -2.887 

   Median Standardized Residual =    0.000 

  Largest Standardized Residual =    3.756 

 

 Stemleaf Plot 

 

 - 2|9765  

 - 2|44332110000  

 - 1|9988888876666555555  

 - 1|44443322222222222111111000000000000  

 - 0|9999999888888888777777777666666666666666655555555  

 - 0|444444444433333333322222222211111111110000000000000000000000000000000000000 

   0|1111111111111112222222222222222222222333333444444  

   0|5555555566666666666777777788888888899999999  

   1|0000000001111112222222333333344  

   1|555566777788889  

   2|00011113  

   2|5779  

   3|0122  

   3|5568 

 Largest Negative Standardized Residuals 

 Residual for      Q19 and      Q15  -2.662 

 Residual for      Q24 and      Q16  -2.631 
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 Residual for      Q24 and      Q19  -2.887 

 Largest Positive Standardized Residuals 

 Residual for      Q08 and      Q03   3.498 

 Residual for      Q16 and      Q15   3.572 

 Residual for      Q18 and      Q12   3.096 

 Residual for      Q19 and      Q18   3.207 

 Residual for      Q20 and      Q01   3.493 

 Residual for      Q20 and      Q02   2.879 

 Residual for      Q21 and      Q20   3.199 

 Residual for      Q25 and      Q21   2.987 

 Residual for      Q27 and      Q21   2.692 

 Residual for      Q27 and      Q24   3.756 

 Residual for      Q30 and      Q28   2.706 

 

  

         Modification Indices for LAMBDA-X        

 

            levelsmt   leveltwk     jobsat    perform   resource    

            --------   --------   --------   --------   -------- 

      Q01       - -       0.042      0.001      0.008      0.714 

      Q02       - -       0.001      0.021      0.009      0.564 

      Q09      0.018       - -       0.015      0.049      0.083 

      Q03      0.966       - -       0.076      0.045      0.014 

      Q04      0.993       - -       0.885      0.990      1.131 

      Q06      0.870       - -       0.011      0.060      0.028 

      Q07       - -       0.422      0.224      0.524      0.071 

      Q08      0.161       - -       0.988      0.174      1.205 

      Q11      1.081      0.007       - -       0.051      0.789 

      Q12      3.893      4.149       - -       2.982      4.585 

      Q13      2.133      0.268       - -       0.006      0.426 

      Q14      0.830      1.438       - -       1.551      0.008 

      Q15      0.315      1.993       - -       2.490      0.738 

      Q16      2.209      1.784       - -       1.034      3.123 

      Q17      0.600      0.156       - -       0.585      0.240 

      Q18      0.355      1.007      5.409       - -       0.328 

      Q19      6.434      6.861      5.846       - -       6.140 

      Q20      8.350      7.755      0.008       - -       2.267 

      Q21      5.267      6.712      0.654       - -      10.721 

      Q22      0.037      0.226      1.009       - -       0.527 

      Q24      0.271      2.910      2.890      4.066       - -  

      Q25      2.144      1.563      0.209      0.975       - -  

      Q26      0.041      0.139      1.319      0.074       - -  

      Q27      1.008      0.250      0.689      0.004       - -  

      Q28      0.015      2.309      0.263      2.102       - -  

      Q30      1.691      0.747      0.888      0.498       - -  

 

 

 Completely Standardized Solution 

 

         LAMBDA-X     

 

            levelsmt   leveltwk     jobsat    perform   resource    

            --------   --------   --------   --------   -------- 

      Q01      0.607       - -        - -        - -        - -  

      Q02      0.997       - -        - -        - -        - -  

      Q09       - -       0.608       - -        - -        - -  

      Q03       - -       0.494       - -        - -        - -  

      Q04       - -       0.305       - -        - -        - -  

      Q06       - -       0.648       - -        - -        - -  

      Q07      0.195       - -        - -        - -        - -  

      Q08       - -       0.287       - -        - -        - -  

      Q11       - -        - -       0.846       - -        - -  

      Q12       - -        - -       0.870       - -        - -  

      Q13       - -        - -       0.361       - -        - -  

      Q14       - -        - -       0.337       - -        - -  

      Q15       - -        - -       0.784       - -        - -  

      Q16       - -        - -       0.774       - -        - -  

      Q17       - -        - -       0.881       - -        - -  

      Q18       - -        - -        - -       0.865       - -  

      Q19       - -        - -        - -       0.851       - -  

      Q20       - -        - -        - -       0.334       - -  
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      Q21       - -        - -        - -       0.845       - -  

      Q22       - -        - -        - -       0.744       - -  

      Q24       - -        - -        - -        - -       0.694 

      Q25       - -        - -        - -        - -       0.692 

      Q26       - -        - -        - -        - -       0.755 

      Q27       - -        - -        - -        - -       0.776 

      Q28       - -        - -        - -        - -       0.529 

      Q30       - -        - -        - -        - -       0.405 

 

         PHI                                      

 

            levelsmt   leveltwk     jobsat    perform   resource    

            --------   --------   --------   --------   -------- 

 levelsmt      1.000 

 leveltwk      0.565      1.000 

   jobsat      0.289      0.442      1.000 

  perform      0.373      0.931      0.456      1.000 

 resource      0.465      0.652      0.529      0.577      1.000 

 

         THETA-DELTA  

 

                 Q01        Q02        Q09        Q03        Q04        Q06    

            --------   --------   --------   --------   --------   -------- 

               0.632      0.005      0.631      0.756      0.907      0.580 

 

         THETA-DELTA  

 

                 Q07        Q08        Q11        Q12        Q13        Q14    

            --------   --------   --------   --------   --------   -------- 

               0.962      0.917      0.284      0.244      0.869      0.886 

 

         THETA-DELTA  

 

                 Q15        Q16        Q17        Q18        Q19        Q20    

            --------   --------   --------   --------   --------   -------- 

               0.385      0.400      0.224      0.253      0.276      0.888 

 

         THETA-DELTA  

 

                 Q21        Q22        Q24        Q25        Q26        Q27    

            --------   --------   --------   --------   --------   -------- 

               0.285      0.447      0.519      0.522      0.429      0.398 

 

         THETA-DELTA  

 

                 Q28        Q30    

            --------   -------- 

               0.720      0.836 
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APPENDIX M   

LISREL OUTPUT FOR THE INITIAL THEORETICAL 

MODEL (THE FINAL MODEL) 
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                           Goodness of Fit Statistics 

 

                             Degrees of Freedom = 267 

              Minimum Fit Function Chi-Square = 405.894 (P = 0.000) 

      Normal Theory Weighted Least Squares Chi-Square = 391.311 (P = 0.000) 

                Estimated Non-centrality Parameter (NCP) = 124.311 

           90 Percent Confidence Interval for NCP = (75.450 ; 181.166) 

  

                        Minimum Fit Function Value = 2.743 

                Population Discrepancy Function Value (F0) = 0.840 

             90 Percent Confidence Interval for F0 = (0.510 ; 1.224) 

             Root Mean Square Error of Approximation (RMSEA) = 0.0561 

           90 Percent Confidence Interval for RMSEA = (0.0437 ; 0.0677) 

               P-Value for Test of Close Fit (RMSEA < 0.05) = 0.199 

  

                  Expected Cross-Validation Index (ECVI) = 3.428 

            90 Percent Confidence Interval for ECVI = (3.098 ; 3.812) 

                         ECVI for Saturated Model = 4.392 

                       ECVI for Independence Model = 26.507 

  

     Chi-Square for Independence Model with 300 Degrees of Freedom = 3872.985 

                           Independence AIC = 3922.985 

                               Model AIC = 507.311 

                             Saturated AIC = 650.000 

                           Independence CAIC = 4023.084 

                               Model CAIC = 739.540 

                            Saturated CAIC = 1951.283 

  

                          Normed Fit Index (NFI) = 0.895 

                       Non-Normed Fit Index (NNFI) = 0.956 

                    Parsimony Normed Fit Index (PNFI) = 0.797 

                       Comparative Fit Index (CFI) = 0.961 

                       Incremental Fit Index (IFI) = 0.961 

                         Relative Fit Index (RFI) = 0.882 

  

                            Critical N (CN) = 119.023 

  

  

                     Root Mean Square Residual (RMR) = 0.0665 

                            Standardized RMR = 0.0665 

                       Goodness of Fit Index (GFI) = 0.825 

                  Adjusted Goodness of Fit Index (AGFI) = 0.787 

                  Parsimony Goodness of Fit Index (PGFI) = 0.678 

 

 

 Summary Statistics for Standardized Residuals 

 

 Smallest Standardized Residual =   -3.109 

   Median Standardized Residual =    0.000 

  Largest Standardized Residual =    3.715 

 

 Stemleaf Plot 

 

 - 3|10  

 - 2|7755  

 - 2|43311000  

 - 1|9988888777666555555  

 - 1|44444333322222111111111000000000  

 - 0|99999988888888777777776666666666655555555555  

 - 0|44444444444433333333222222221111111111100000000000000000000000000000000000  

   0|111111111111112222222222333333333334444  

   0|555555555566666666667777788888888899999999  

   1|000000001111111122223333444  

   1|55556677888889  

   2|0001113  

   2|556799  

   3|144  

   3|5557 
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APPENDIX N   

LISREL OUTPUT FOR THE FIRST REVISED 

STRUCTURAL MODEL 
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                           Goodness of Fit Statistics 

 

                             Degrees of Freedom = 268 

              Minimum Fit Function Chi-Square = 405.895 (P = 0.000) 

      Normal Theory Weighted Least Squares Chi-Square = 391.337 (P = 0.000) 

                Estimated Non-centrality Parameter (NCP) = 123.337 

           90 Percent Confidence Interval for NCP = (74.526 ; 180.145) 

  

                        Minimum Fit Function Value = 2.743 

                Population Discrepancy Function Value (F0) = 0.833 

             90 Percent Confidence Interval for F0 = (0.504 ; 1.217) 

             Root Mean Square Error of Approximation (RMSEA) = 0.0558 

           90 Percent Confidence Interval for RMSEA = (0.0433 ; 0.0674) 

               P-Value for Test of Close Fit (RMSEA < 0.05) = 0.211 

  

                  Expected Cross-Validation Index (ECVI) = 3.414 

            90 Percent Confidence Interval for ECVI = (3.085 ; 3.798) 

                         ECVI for Saturated Model = 4.392 

                       ECVI for Independence Model = 26.507 

  

     Chi-Square for Independence Model with 300 Degrees of Freedom = 3872.985 

                           Independence AIC = 3922.985 

                               Model AIC = 505.337 

                             Saturated AIC = 650.000 

                           Independence CAIC = 4023.084 

                               Model CAIC = 733.561 

                            Saturated CAIC = 1951.283 

  

                          Normed Fit Index (NFI) = 0.895 

                       Non-Normed Fit Index (NNFI) = 0.957 

                    Parsimony Normed Fit Index (PNFI) = 0.800 

                       Comparative Fit Index (CFI) = 0.961 

                       Incremental Fit Index (IFI) = 0.962 

                         Relative Fit Index (RFI) = 0.883 

  

                            Critical N (CN) = 119.424 

  

  

                     Root Mean Square Residual (RMR) = 0.0665 

                            Standardized RMR = 0.0665 

                       Goodness of Fit Index (GFI) = 0.825 

                  Adjusted Goodness of Fit Index (AGFI) = 0.788 

                  Parsimony Goodness of Fit Index (PGFI) = 0.681 

 

 

 Summary Statistics for Standardized Residuals 

 

 Smallest Standardized Residual =   -3.110 

   Median Standardized Residual =    0.000 

  Largest Standardized Residual =    3.714 

 

 Stemleaf Plot 

 

 - 3|10  

 - 2|7755  

 - 2|43311000  

 - 1|99888887776665555  

 - 1|4444443333222211111111111000000000  

 - 0|999999888887777777777666666666655555555555  

 - 0|444444444444443333333322222222111111111111000000000000000000000000000000+06 

   0|1111111111112222222222333333333344444  

   0|5555555555666666666667777788888888899999999  

   1|000000011111111122223333444  

   1|55556677888889  

   2|001113  

   2|556799  

   3|134  

   3|5557 
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