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ABSTRACT 
 

 
 

Network structure is one explanatory variable to explain network performance, but 

its effect may be uncertain. Much research, however, has not attempted to combine 

network structures with other characteristics of networks – e.g., network social capital, 

network management, or network learning – that may operate to explain network 

performance. The consideration of other network characteristics as well as the 

combination of network structure with other factors cannot be ignored. This research asks 

the following questions: What characteristics of a network influence its performance? 

What relationships exist between network characteristics and network performance? and, 

What is the extent of influence that each network characteristic has on network 

performance? 

This study proposed four characteristics of network and presented an integrated 

model of network performance. The model included unique aspects (structure, content, 

process, and management) of networks from four network perspectives. This study first 

examined simple relationships between each characteristic and network performance, and 

then extended intermediated effects of each characteristic on others. Based on this 

approach, 25 research hypotheses were proposed.  

The research site for this study is the workforce development network in Florida. 

Three groups (rural, suburban, urban areas) are chosen in terms of similar socio-economic 

conditions. Data are drawn from surveys and interviews with service providers and 

employers with respect to frequency of contacts (network structure), trust and legitimacy 

(social capital), adaptation process (network learning), and stability (network 

management). This study employs a structural equation model after calculating factor 

loading scores for each dimension. Data of network structure are analyzed with a social 

network analysis program (UCINET 6.0) and the rest of data is analyzed with the LISREL 

8.0 program. 

Fifteen of the twenty-five hypotheses proposed in this study were supported. First, 

this study suggested that more diverse service networks or less centralized networks are 

more likely to lead to better network performance. Second, there is a positive relationship 

between network social capital and network performance. This finding is consistent with 
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previous studies. Third, service provider network learning had a positive effect on network 

performance, while employer network learning did not have any significant association 

with network performance. Fourth, this study supported a positive relationship between 

network management and network performance. Fifth, this study showed that network 

structure may influence network social capital and at the same time network social capital 

intermediates the relationship between network structure and network performance. In this 

sense, this study supports Burt’s (1997) argument about the contingent value of social 

capital. That is, it demonstrates the existence of theoretical gaps in weak ties and strong 

ties arguments in the current literature. Existing weak ties and strong ties studies might 

have misleading results in that the studies did not consider other network characteristics 

(e.g., network social capital or network learning) that this study examined. Sixth, this 

study argued that the relationship of network social capital and network learning may have 

a curvilinear relationship: From a simple scatterplots illustration, there is a positive 

relationship until a peak point; after passing the peak point the relationship will be 

negative. Seventh, this study suggested that a more adaptive service provider network is 

more likely to have more effective network management network and to influence 

employer network learning processes. These findings provide significant theoretical 

implications about Argyris and Schön’s (1978) “single-loop” and “double-loop learning.”  

In the workforce development network, service providers may change current plans or 

rules (single-loop learning), or underlying beliefs or strategies (double-loop learning) 

framed for given target goals and performance. Eighth, this study provided managerial 

implications for workforce development managers that relatively equal distributed 

networks (loose/decentralized network) and more cohesive networks may be one of 

strategic choices for maintaining workforce development program stability or increasing 

the network capacity. 

As discussed in the research findings, this study has made valuable contributions to 

the understanding and insights about workforce development programs and the network 

analysis. From the results of the comprehensive data analysis and procedures, this study 

concludes that in successful workforce development programs, a more thorough 

understanding of network characteristics of workforce development programs should be 

made. It is expected that the information produced and the implications of the study may 

be of help to workforce development managers, policy-makers, and scholars to build more 

comprehensive strategies and plans that provide better services. 
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CHAPTER  1 

INTRODUCTION 

 
 
 
Research Question 

The concept of network has become central to discussion in interorganizational 

relationships and public management (O’Toole & Meier 1999; Provan & Milward 1995). 

O’Toole (1997) declares that “complex networks are not only relatively common, they are 

also likely to increase in number and importance.” (p. 46). He argued that the importance 

of networks is inescapable, not only because intergovernmental programs make up a 

sizable proportion of total government activities, but also because collective interactions 

have considerably increased by the expansion of quasi-governmental arrangements. The 

growing incidence of cross-cutting mandates provides another reason why networks have 

proliferated in government. The layers of mandates impose the same rules on many 

different programs in various agencies, thereby requiring multiple points of perspective to 

implement any policy in a consistent manner. For instance, environmental rules not only 

apply to all levels of governments but also to various public policies such as 

environmental protection, energy conservation, and national security. A necessary 

outcome is the establishment of networks in response to increasing demand for 

cooperation. 

Over the past decades network has been studied from various perspectives. Most 

network studies assumed a linear relationship between network characteristics and 

performance and focused on influence of network structures on performance (i.e., Provan 

and Milward 195; Ahuja and Carley 1999). The studies did not attempt to combine 

network structures with other characteristics of networks – like network social capital, 

network management, or network learning – that may attempt to explain network 

performance. Network structure is one of the explanatory variables to explain network 

performance, but its effect may be small or uncertain (Provan & Milward 1995; Ahuja & 

Carley 1999; Schneider et al. 2003). The effects of network structure show differently 

depending on time and space. Carley (2002) argued that static descriptions of network 

structures on network performance may be misleading or erroneous. In this sense, 
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consideration of other network characteristics as well as the combination of network 

structure with other factors cannot be ignored. This research asks the following questions: 

• What characteristics of network influence its performance? 

• What relationships exist between network characteristics and network 

performance? 

• What is the extent of influence that each network characteristics has on 

network performance? 

Network Performance  

Definition. In this study, network is defined as “a multiorganizational form which 

is subsumed under contents of varying degree of shared ideas or norms and can learn and 

evolve itself strategically through collaboration and cooperation among participants.”1 

This definition is based on four characteristics of network for which there is no existing 

integration in the literature. A great deal of research on networks has considered one or 

two characteristics of networks. For example, Provan and Milward (1995) and O’Toole 

and Meier (1999) stressed network structure among the characteristics while Carley (2002) 

examined network structure and network learning. It is true that the studies provided 

theoretical contributions to network studies. Nevertheless, this study submits that research 

findings from the studies might be more substantially argued if other network 

characteristics, which will be introduced in this study, would be considered. In other 

words, to what extent different network characteristics affect performance is not well 

understood in the network research literature. This study emphasizes a more integrated 

definition of network.  

Based on this definition, network may have its own structural, interactional, 

cognitive, and managerial characteristics. The definition implies that individual networks 

pursue their own goals or objectives that are shared among network participants even 

though network participants do not recognize or agree about them. For example, the 

workforce development network in this study aims to improve the quality of the workforce 

to sustain economic growth, enhance productivity and competitiveness, and reduce 

welfare dependency.  

Regarding network performance, Berry, Brower, and colleagues (2004) argue that 

research on network performance, a dependent variable, has not been elaborated and 

instead, most of the research has studied networks as an independent variable to explain 

                                                 
1 Detailed description on the definition of network and network performance will be presented in Chapter 2. 
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policy outcomes and service effectiveness (p.537). That is, current literature on network 

performance and its measurement does not appear to achieve a consensus (cf. Provan and 

Milward 1995, 2001). Provan and Milward (1995) used outcome data - overall clients’ 

quality of life and satisfaction including various economic, social, and daily living services, 

and their psychophathology and physiological status - in community mental health 

networks as a measure of network performance. However, the measures do not evaluate 

network’s contribution to building trust (social capital2) among network participants.3 

Extending Provan and Milward’s (1995) idea on network performance, Ahuja (1995) used 

“collective effectiveness” (p.30) of network participants as network performance. She 

used both perceptual and objective data to measure network performance to overcome 

limitations of using performance data alone. Satisfaction of network participants is used as 

a perceptual measure, and productivity (publications) of network participants is used for 

an objective measure.  

Meier and O’Toole (2001) used program output4 as a measure of education 

network performance to assess the effectiveness of school and school districts. This 

measure of network performance does not consider stakeholders’ satisfaction or trust 

building among network participants. Agranoff and McGuire (2001) raised a basic 

question on network accountability5 as follows: “How do we know if a network is shirking 

its responsibility if we don’t know what the network is doing or how well it is doing it?” 

(p.311). Burt (1992, 1997) seems to use aggregated rewards or profits (e.g., managers’ 

promotion) of network participants as network performance, although he did not focus on 

performance at the network level. Carley, Lee, and Krackhardt (2001) used diffusion of 

information as network performance.6  

                                                 
2 In this study, I use the term “social capital” to mean interactional contents, like trust or trustworthiness 
among network participants. Detailed discussion will be presented in Chapter 2.   
3 They emphasized that networks would be evaluated by their contribution to the building of social capital as 
an important indicator of the cooperation and collaboration among agencies. Learning also is important, not 
just for the production of current services, but also for the joint production of services to be performed in the 
future (Provan and Milward 2001: 417).  
4 They measured program performance as the percentage of students in each school district who pass state-
required, standardized reading, writing, and mathematics tests each year (Meier and O’Toole 2001: 281).  
5 Agranoff and McGuire (2001) endorsed both Provan and Milward’s (1995) stakeholder perspective and 
Meier and O’Toole’s (1997) approach as legitimate measures of network performance. That is, Agranoff and 
McGuire argued that “we must be able to measure the outcomes and performance of networks in order to 
assess how accountable a particular network is to its stakeholders and for achievement of its stated goals” 
(p.311).  
6 Carley (2002) used a dynamic network approach to capture the complexities by which who people know 
influences what they know and so what they can do and what organizations they join. To measure 
performance, Carley et. al (2001) depict the extant system by using simulation techniques (DyNet) to assess 
information diffusion and accuracy (see for details Carley, 1991, 1999; Carley & Svoboda, 1996). Lee, 
Carley, and Effken (2003) used decision-making accuracy as a primary outcome measure (e.g., frequency of 
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In sum, each scholar uses different definitions of network and various measures. 

This tendency is caused from the confusion of network definitions and insufficient 

consideration of measurement issues. First, limited definitions of network may lead to 

misrepresenting network performance. For example, Ahjua (1995) used the number of 

publications as network performance in a virtual organization. It can be argued that 

number of publications is an inappropriate network performance measure, and this leads to 

misspecification of the overall model. Second, thus far, network studies do not pay 

attention to measuring network performance, and instead network performance is given or 

measured by researchers’ judgments. In this sense, I propose that network studies need 

collectively to ask “what is the network” and “how is network performance measured” for 

readers to make sense of this confusing body of literature. Based on this context, I would 

use operational definitions and measures of network performance in order to avoid 

confusing misuse and misinterpretation.  

For this study, workforce development network is defined operationally as a 

network composed of different groups (i.e., service providers and employers) to get or 

provide workforce development services defined by the Workforce Investment Act. 

Network performance is measured using a set of metrics developed by the American 

Customer Satisfaction Index (ACSI)7 and a workgroup8 chaired by Labor Market Statistics. 

This clear operational measure overcomes the problem, described above, that network 

performance, as a dependent variable, has not been defined well.  

Theoretical Background. Why do some organizations perform better than others? 

Unfortunately, this question cannot be answered with certainty.9 Organizational 

                                                                                                                                                   
medication errors). 
7 Established in 1994, the ACSI is a uniform and independent measure of household consumption experience. 
The ACSI tracks trends in customer satisfaction and provides valuable benchmarking insights of the 
consumer economy for companies, industry trade associations, and government agencies. The ACSI is 
produced through a partnership of the University of Michigan Business School, the American Society for 
Quality (ASQ), and the international consulting firm, CFI Group. The ACSI reports scores on a 0-100 scale 
at the national level. It measures 7 economic sectors, 35 industries (including e-commerce), 190 companies, 
and Federal or local government agencies. In addition to the company-level satisfaction scores, the ACSI 
produces scores for the causes and consequences of customer satisfaction, and their relationships. The ACSI 
is based on econometric modeling of data obtained from telephone interviews with customers – the actual 
users of products and services that make up a substantial part of the gross domestic product.  
8 It consists of local Workforce Development Board Executive Directors, local board staff, and staff from 
Workforce Florida Incorporated. Florida’s Customer Satisfaction Survey is designed to comply with the 
Workforce Investment Act of 1998 and to provide Employers, Participants, and Program Operators with a 
measure of customer satisfaction with services. In accordance with the WIA, each state must set specific 
goals for customer satisfaction and negotiate those goals with the U.S. Department of Labor. To gauge the 
effectiveness of statewide WIA programs and compare customer satisfaction among all 50 states, the U.S. 
Department of Labor elected to use the ACSI. 
9
 Druckman and Cott (1997) noted that a National Research Council committee was “unable to draw 
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performance is a socially constructed phenomenon that is subjective, complex, and 

particularly hard to measure in the public sector (Anspach 1991; Herman & Renz, 1998; 

Kraft, Jauch, & Boatwright 1996). Boschken (1994, 308) says most of the literature on 

organizational performance is “disappointing.” For the past forty years, organization 

effectiveness has been mainly used to assess organization performances or outcomes. In 

addition, theories about organizational effectiveness have been criticized for their inability 

to explain the dynamics or interactions of interorganizational relationships.10 

Boschken (1994) argued that public agencies have multiple constituencies that 

demand different performance emphases, but public administration scholars tend to focus 

narrowly on performance, selecting a single standard or consolidated efficiency-related 

measures of performance and neglect other values such as equity and fairness. Such 

narrow measures of performance can produce misleading conclusions about organizational 

effectiveness (e.g., Kaplan and Norton 1992; Judge 1993). Rather than impose an arbitrary 

set of indicators, they should ask “effectiveness from whose perspective”? (Brewer and 

Selden 2000, 689). 

That is, it is true that the early effectiveness literature often focused on the 

achievement of organizational goals (Weber, 1947; Barnard, 1938; Price 1968), with 

minimal concern for process, outcomes, or a diversity of views (Cameron and Whetten, 

1983; Goodman & Pennings, 1977; Zammuto, 1984). Based on the scope of intra- and 

inter- organizational relationships, three perspectives (goal-approach model, open-system 

model, and multi-constituency model) of organization effectiveness have received 

considerable attention. This is useful when we examine the extent to which public service 

programs consider intra - and inter - organizational factors.  

As a challenge to earlier forms of the goal approach, a more recent alternative has 

been to consider the views of an organization’s multiple constituencies, or key 

stakeholders (Freeman 1984; Zamuto, 1984). This approach has had a noteworthy 

influence on thinking about effectiveness, although actual measurement has still proved 

troublesome, owing primarily to problems in determining how to evaluate the needs of key 

                                                                                                                                                   
conclusions, based on scientific evidence, on what does or does not work to enhance organizational 
performance” (p.10). They argued that without such a foundation for research, results are likely to address 
only the narrow issues of whether one or another popular approach is more plausible. Thus, developing 
theory and doing research on these relationships should take priority in any research agenda on 
organizational performance (Brewer and Selden 2000). 
10 There is little agreement at the theoretical level as to which characteristics of an agency most contribute to 

performance. Scholars argue that the effectiveness of a bureaucratic depends on age, quality leadership, its 
institutional design, its ability to respond to economic incentives, environment and adaptability, some of all 
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constituent groups and how they should be weighted, relative to those of other groups. In 

providing a particular component of service, a fuller understanding of service outcomes 

can be achieved by considering the effectiveness of the entire network of service providers, 

not whether some agencies that are part of the network do a better job than others (i.e., 

Provan & Milward 1995).11 Studies that examine network performance add considerable 

knowledge beyond the lessons learned from organizational performance. First, current 

public service delivery systems tend to emphasize collaboration and cooperation. This 

implies that researchers are more likely to observe interorganizational relationships among 

participating organizations rather than a single organization. Moreover, if the researcher 

examines just organization performances, they are not able to consider other aspects of 

collaborate activities or cooperation to assist other organizations. It may not be a complete 

evaluation of the organization’s performance or interorganizational performance.  

Studies so far have paid little attention to questions about “performance for 

whom.” Public service delivery systems are composed of various public or nonprofit (even 

profit) service providers, community-based organizations, and citizens (or clients). Thus, it 

is important to consider whose objectives are established. Nevertheless, most studies do 

not pay much attention to this issue. They tend to assume that implementation implies the 

given set of objectives, specific mandates, agreements, or program implementation plans. 

In these studies, dependent variables tend to be organization-oriented performance, rather 

than client- or community-oriented objectives. Recently, Provan and Milward (2001) 

argued that the dependent variable, network effectiveness, may have three different 

dimensions: community, network, and organization/participant level. They emphasized 

that researchers need to consider relationships among relevant stakeholders, such as clients, 

service providers, and communities. In a sense, these arguments about whose preferences 

or objectives should be met seem to be beyond the framework of “organization 

effectiveness.”  

Meanwhile, a recent series of studies (Milward & Provan, 1998; Ahuja & Carley 

1999; Provan & Sebastian, 1999; Provan & Milward, 1995, 2001) used network 

performance in examining the effectiveness of existing policy networks and 

interorganizational relationships. Provan and Sebastian (1999) focused on effectiveness of 

                                                                                                                                                   
the above, and luck (Wolf 1993, 162).  
11 For instance, if the overall well-being of clients is a goal, then effectiveness must be assessed at the 
network level, since client well-being depends on the integrated and coordinated actions of many different 
agencies separately providing shelter, transportation, food, and health, mental health, legal, vocational, 
recreational, family, and income support services (Provan & Milward 1995,2) 
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multiple-level organizations and organizational structures and contexts trying to overcome 

limits of organization effectiveness. As such, network performance is still being advanced 

for assessing performance or outcomes of organization and policy networks. In this sense, 

the proposed research questions provide a significant contribution for re-examining the 

organizational effectiveness argument. In addition, this study develops current theoretical 

arguments on the effects of network characteristics on network performance. Further, this 

study provides practical implications for collaborative strategies for policy makers and 

practitioners in workforce development services.  

Why Study Workforce Development Services?  

On August 7, 1998 President Clinton signed the Workforce Investment Act (WIA). 

The WIA reforms federal job training programs and creates a new, comprehensive 

workforce investment system. The goal is to increase employment, retention, and the 

potential earnings of customers – and in doing so – improve the quality of the workforce 

to sustain economic growth, enhance productivity and competitiveness, and reduce 

welfare dependency. The new law embodies several key principles to include streamlining 

service through the one-stop system, empowering customers and universal access to 

employment-related core services.  

The WIA legislation constitutes an important overhaul of the nation’s structure for 

delivering employment and training services that in many ways represents a fundamental 

departure from past practices (DOL 2001). The three-tier system (core, intensive, and 

training) service delivery is available for every customer seeking WIA assistance: 

• Core services. An array of self-service activities are provided to increase 

individuals’ abilities to explore the labor market and perform a job search.  

• Intensive services. Comprehensive assessment, training in job search 

techniques, individual and group counseling, and career planning are included.  

• Training services. On-the-job training, classroom training in an academic 

setting and a variety of other training services are included.  

The workforce development services are involved with multiple levels of 

organizations including governments, nonprofits, and private sector organizations, as well 

as with multiple constituencies including job-seekers, service providers, and employers. 

Thus, this research setting will be possible for researchers to examine whose interests or 

preferences would be best reflected in network performance. In practice, workforce 

development organizations are able to negotiate their target goals/performance level with 
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state or local government agencies. Their performances are also evaluated in terms of their 

customer (job-seekers’ and employers’) satisfactions or community-oriented 

goals/objectives. In this context, this research setting will be suited to provide theoretical 

and practical implications for workforce development scholars and practitioners.  

Antecedents of Network Performance 

Antecedents of network performance have been grouped broadly into four 

categories: network structure, network social capital, network learning, and network 

management. The network structure perspective has determinants of network performance 

focused on positional characteristics of networks. Network structure research has an 

underlying assumption that different network structures have varying abilities to influence 

different performance (e.g., Provan and Milward 1995; Ahuja 1995; Topper and Carley 

1999). But the influences of network structure on performance are inconclusive. Provan 

and Milward (1995), for example, found that network integration leads to positive effects 

on effectiveness, while other studies reveal that the positive effects may not be so certain 

or that nonlinear relationships may exist (i.e., Toper and Carley 1999; Burt 1992; Ahuja 

and Carley 1997; Carley 2001)  

Second, network social capital perspective emphasizes interactional contents of 

networks. Social capital creates values and facilitates the actions of network participants 

(Putnam 1993; Coleman 1988, 1990). Thus, network participants get shared ideas or 

institutional norms through sharing network social capital. This group has been interested 

in observing what contents or relationships are connected through a network (e.g., Carley 

2001; Seibert & Kraimer 2001, Krackhardt 1991). The relationships include formal and 

informal relationships. In this sense, unlike the structural/positional characteristics, 

interactional content characteristics underscore the contents of networks rather than forms 

of network. Little attention has been said to the questions of “social capital for whose 

perspectives?” This is related to multiple levels of network performance. In this sense, this 

study may provide theoretical contributions to the integration of network structure and 

network social capital arguments.  

Third, the network learning perspective highlights how network participants share 

their ideas and learn network norms/rules. Network participants enable the exchange of 

ideas through network learning processes. This approach has an essential assumption that 

similar organizations with different learning mechanisms may influence network 

performance differently. That is, even though organizations may begin very similarly they 

tend to take different learning mechanisms that lead to different patterns of performance. 
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Network learning enables networks to heal themselves, but healing is not guaranteed and 

in fact depends on network structures, or network contents, and so on. In this sense, this 

study will extend interaction effects of network structures, network social capital, and 

network learning. This will be another contribution to network studies.  

Finally, the network management perspective is related to a managerial/strategic 

approach to increasing network capacity or stability. This perspective focuses on network 

management that indicates utilization of managerial choices that vary across time and 

space within given contexts or situations (e.g., McGuire 2002; Agranoff & McGuire 2001). 

This view also considers network stability as a condition for successful networks (e.g., 

O’Toole and Meier 1999; Ostrom 1990). For example, Milward and Provan (2000) argued 

that stability may promote a belief that cooperation will have a reasonable payoff within a 

network. Nonetheless, this literature recognizes that network management is crucial but 

also contingent upon structure (O’Toole and Meier 2001), agency leadership (Wolf 1993), 

learning (Carley and Hill 2001), and strategic decision (O’Toole and Meier 1999). In this 

sense, interdependence of network characteristics is still critical in this view.12 

Within this context, this study frames a comprehensive model composed of three 

intermediating dimensions (network social capital, network management, and network 

learning) to explain network performance, and then examines existing research results.  

Outline of Dissertation 

Chapter Two, Review of Relevant Research and Theory of Network 

Performance, presents the development of contemporary network performance literature. 

This section identifies the network, network characteristics, and network performance, as 

well as discussing characteristics of workforce development. Competing theories of 

network performance are also discussed.  

Chapter Three, Theoretical Foundations of An Integrated Model of Network 

Performance, examines the development of network performance literature, with an 

emphasis on network performance determinants. I conclude that, although each of these 

theories offers critical insights into network performance determinants, none offers a 

sufficiently robust explanation. Instead, an integrated framework that recognizes the 

influence of all these components is needed to understand complex workforce 

development programs.  

                                                 
12 Detailed discussion will be presented in Chapter 3. Individual characteristics of networks are interrelated.  
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Chapter Four, Methods, discusses the methodological considerations and choices 

underlying this research. Drawing on the network performance determinants research 

discussed in Chapter Three, I specify an integrated model of network performance 

determinants to identify the key factors of workforce development performances.  

Chapter Five, Results and Findings, presents the results of data collection and 

presents findings of the tests of research hypotheses. Regression analysis and a structural 

equation model are estimated and the findings of the research hypotheses tests are 

discussed.  

Chapter Six, Conclusion and Discussions, provides a summary of these findings, 

discusses limitations, and draws conclusions about network characteristics and 

performance. I also provide a practical analysis of the data in an effort to make this 

research more useful to workforce development policymakers in understanding how 

network characteristics have affected network performance. I conclude by providing 

suggestions for the future study of workforce development policy.  
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CHAPTER 2 

REVIEW OF RELEVANT RESEARCH AND  

THEORY OF NETWORK PERFORMANCE 

 

 
 

Introduction 

 

The literature review shows that research on network performance tends to use 

conceptually mingled characteristics of network as well as focus on the effects of network 

structure on performance. There is a paucity of literature which combines network 

structure factors with other network characteristics explaining network performance. 

Although few articles have been discussed on network performance or effectiveness, this 

research combines studies about the outcomes of actions in networks under the term 

network performance. This chapter discusses two themes which have appeared within the 

network performance literature over the past decades: 

• Forming a meaningful definition of network characteristics, and  

• Competing models of network performance 

Little attention has been paid to combine network structure with other 

characteristics of networks that may explain network performance. Network structure is 

one explanatory variable, but its effect may be small or quite uncertain (Provan & Milward 

1995; Ahuja & Carley 1999; Schneider et al. 2003), while others found that network social 

capital, network learning, and network management attributes may also influence network 

performance (Burt 1997; Uzzi 2002; Carley 2002; O’Toole and Meier 1999, 2001). In this 

sense, the consideration of other network characteristics as well as the combination of 

network structure with other factors cannot be ignored.  

Why is the literature so varied in its findings on the significance and ordering of 

the antecedents of network performance determinants? One answer may be that it is due to 

the “flexibility” with which the terms of network characteristics are used. Over the past 

decades there has been little consensus as to the definition of network characteristics. A 

second answer to the problem is the way in which network performance is modeled. In 

this chapter, network characteristics are identified and relevant theories on network 

performance are reviewed.  
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Network Characteristics 

Network 

Defining networks is very difficult. The definitions range from the most general to 

quite specific. Network is generally defined as a specific type of relation linking a defined 

set of persons, objects, or events (Knoke & Kuklinski 1982). The literature appears to have 

four dimensions in the definition of network: i) structural/ positional characteristics of 

network which emphasize forms of network, ii) interactional content characteristics which 

focus on contents of networks, iii) cognitive process characteristics which stress flow of 

information or communication within networks, and iv) strategic/managerial 

characteristics which highlight the roles or functions of networks. 

Structural/positional characteristics: Structure is about “who talks to whom,” “who 

interacts with whom, or “how the configuration of the patterns influences actions.” 

Principals of elements in the configuration of network are node and link. Nodes represent 

individuals or organizations representing actors and linkages represent connectedness with 

others.  

 

 

 

 

 

 

 

 

 

 

 

 

 

           Type I: centralized/dense network                Type II: decentralized/loose network 

Figure 2.1  Types of network structures 

   Note: Circles are nodes and arrows are links.                 
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Figure 2.1 shows a typical example of network structure. Type I is referred to as a 

centralized/dense network in which all individuals/organizations within a network interact 

with others, while Type II is referred to as a decentralized/loose network in which a few 

individuals/organizations within a network interact. That is, actor E within Type I network 

contacts the other four actors, whereas actor E within Type II network contacts just actor 

A. 

As such, network is a mixed structure involving multiple organizations or parts 

thereof, where one unit is not merely the formal subordinate of others but is of some larger 

hierarchical arrangement (O’Toole 1997, 45). Networks are viewed as specialized 

subsystems of varying structural density, some tightly organized into structures. 

According to Mitchell (1969, 12), the relation from actor i to actor j within a network has a 

form and a content. This distinction is important for this study because some authors 

merge these concepts in their models. In his widely cited introduction to network analysis, 

Mitchell distinguishes form and content respectively as morphological (structural) and 

interactional characteristics of a network (Mitchell 1974, 288). Simmel (1917) provides an 

early source for the form versus content distinction in interaction:  

 

Everything present in the individual . . . in the form of drive, interest, purpose, 

inclination, psychic state, movement – everything that is present in them in such a 

way as to engender or mediate effects upon others or to receive such effects, I 

designate as the content, as the material, as it were, of sociation. . . . (pp.40-41).  

 

In practical action, there is no necessary separation between concepts of relational 

content and concepts of relational form. While acknowledging that they are conceptually 

distinct aspects of networks, network models of form can be quite useful in describing 

qualities of relational content. It is important to understand interdependence between form 

and content. Regarding network structure, current literature on the definition seems to 

include both structural/positional form (e.g., Burt’s focus on structural features13) and 

interactional content (e.g., Podolny and Baron’s emphasis of network content14) 

characteristics. Thus, definitions on network structures seem to be complex and readers 

                                                 
13 Burt (1997) argued that social capital can be defined in terms of the location of network participants, 
which is referred to as “location effects.” He appears to focus on social capital as structural characteristics of 
networks.  
14 Podolny and Baron (1997) argued that network content is as an issue of social capital. They raised 
questions about how network participants sort relations into kinds, and how kinds of relations differ in their 
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may have difficulties in differentiating other network characteristics from network 

structure. In identifying network performance determinants, a clear definition of network 

structure which excludes content may be more useful than a complex definition holding 

two dimensions of network characteristics. Other network characteristics, such as learning 

and network management, can be elaborated better in theoretical terms by employing 

simple network structure definitions since existing network structure studies tend to 

oversimplify or misinterpret the impacts of network structure on network performance. 

Furthermore, by delimiting what is meant conceptually by structure our 

investigation becomes more sensitive to differences in contents. For example, by making 

this distinction, we can illustrate how similar structure can have very different effects 

when they carry different contents (e.g., Krackhardt 1990, 1992). For example, it is 

assumed that “1” frequency of contacts among workforce development networks, for 

example, is equal to “1” among environmental protection networks, whereas their 

interaction may be relatively incomparable. I argue that even though the above 

assumptions of network structure work generally, researchers need to think about ‘degree 

of contacts’ or ‘variance of contents.’ Current literature on network structure appears to 

have different expectations of effects on network performance. Some studies, for instance, 

argue that a centralized network structure is more likely to lead to better performance 

(Provan & Milward 1995; Sparrowe, Liden, and Kraimer 2001), whereas other authors 

find that decentralized network structure is associated with high productivity (Roch, 

Scholz and McGraw 2000; Carley and Hill 2001). What is needed is an approach that 

clearly separates structure and content so that their theoretical and empirical potential can 

be more fully identified.  

Interactional content characteristics: Content has to do with the “purpose” for 

interaction behaviors of individuals within a network or with the meaning that they attach 

to their interactions. Focusing on contents of network interaction, this characteristic is 

about what contents or relationships are connected through a network. Interactional 

content may be broadly referred to as an asset embedded in relationships – of individuals, 

communities, networks, or societies (Putnam 1993; Coleman 1988, 1990; Nahapiet & 

Ghoshal 1998; Leana and Van Buren III 1999). Examples of network content in existing 

research include ‘advice or friendship network’ (Krackhardt 1990), ‘interlocal agreements 

network’ (Thurmaier & Wood 2002), and ‘community mental health implementation 

                                                                                                                                                   
contribution to social capital. In this sense, they emphasize network content more than network structure. 

 14



network’ (Provan & Milward 1995). Recently, Berry, Brower, and colleagues (2004) 

emphasized contents - ‘embedded context and institutionalized expectations’ of network 

which have been neglected by scholars in the explanation of ‘role.’ They argued that “a 

particular role relationship (content of network) may have to do with authority, influence, 

information, marriage, kinship, friendship, economic exchange, or a host of other 

contextual meanings, and no role exists without a contextual definition of this sort 

(p.530).”  

Social capital, as discussed briefly in Chapter 1, is one of the ingredients 

commonly discussed in the interorganizational relationships that are necessary for 

developing a network. It also creates values and facilitates the actions of network 

participants. Thus, network participants get shared ideas or professional norms. In this 

sense, unlike the structural/positional characteristics, interactional content characteristics 

underscore more the contents of network rather than forms of network.  

Cognitive process characteristics: This characteristic is about how network 

participants share their ideas and learn network norms/rules. It stresses the flow of 

information and knowledge within networks. By exchanging ideas, communication 

networks between individuals or organizations are created (Carley, 1998). Within 

networks, the level and patterns of connectivity, and the content of the information 

communicated all differ and influence the nature of relationships. Even though 

organizations begin very similarly they tend to learn different things that affect whether 

and when the various learning mechanisms collide and, thus, what meta-learning strategies 

evolve. Learning involves the detection and correction of error, discrepancy between 

organizational roles and actual practice (see Argyris & Schön 1978). Argyris and Schön 

(1978) argued that, through “single-loop” and “double-loop learning,”15 network 

participants may change current plans or rules, and underlying beliefs or strategies framed 

for given target goals and performance. In the workforce development network, local one-

stop centers tend to complain about their target goals since the Agency for Workforce 

Innovation (AWI) and Regional Workforce Boards (RWB) did not fully consider each 

one-stop center’s local economic and market conditions. Instead, the AWI and RWBs tend 

to review the average local economic and market conditions affecting one-stop centers in 

the regions. Thus, each one-stop center’s conditions were not able to be reflected in the 

                                                 
15  Single-loop learning tends to look for another strategy within given roles and rules when error or 
discrepancy occurs, and double-loop learning offers the underlying policies or rules themselves (Argyris and 
Schön 1978:2-3). 
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process of target goal decisions or negotiation stage. Consequently, one-stop centers may 

try to change current target setting systems or processes in order to fit into their own 

environments or conditions. In this sense, double loop learning - which may change 

underlying policy or rules - may be applied theoretically. Thus, aspects of the learning 

process are important to explain network performance.  

Strategic-Managerial characteristics: Network management becomes more 

important in a network situation than in a hierarchy (O’Toole 1999). Networks can 

stimulate collaboration and cooperation that encourage network participants to develop 

common perspectives for better performance. Some authors view network as a strategy for 

solving conflicts or problems that are not settled easily by a single organization (e.g., 

Agranoff and McGuire 2001; Schneider, Teske, Roch, and Marschall 2003). Network 

participants attempt to increase their capacity by changing their communication structures 

or learning systems (e.g., Brewer & Selden 2000; Senge 1990; Agranoff and McGuire 

1998; McGuire 2002; Gargan 1984). Networking requires leadership that is different from 

that of single organization management because pubic service networks (e.g., workforce 

development network) have been created by specific statute or by intentional managerial 

designs for obtaining particular purposes. Thus, specific strategic managerial behaviors 

may be required in order to change the network rules or administrative processes. At the 

same time, we need to caution about “dark side implications” of network management. 

That is, some network structures and activities imprison their participants in ways that 

may not be good for their own long-term interests and ongoing mental health (Berry, 

Brower, and colleagues 2004: 537). The definition of network offered in Chapter 1 is 

based on these four characteristics. It is repeated here:  

 

Network is a multiorganizational form, which is subsumed under contents of 

varying degree of shared ideas or norms. The network can learn and evolve itself 

through strategic collaboration and cooperation among participants.  

 

Table 2.1 summarizes four characteristics of network. In defining network, this 

study would suggest that we may have to consider at least four characteristics of network 

in order to better understand a variety of aspects of network.  
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Table 2.1 

Summary of Network Characteristics 

 

Characteristics Position Content Process Management 

Definition Configuration of 

linkages 

Shared meaning Cognitive process of 

sharing ideas/rules 

Usage of strategy to 

increase capacity 

Effect Location Embedded context 

Institutionalized 

expectation 

Adaptation 

Single/double loop 

learning 

Network leadership 

Stability 

Basic Question Who talks to whom? 

Who interacts with 

whom? 

What purpose or 

intents are shared? 

How do networks 

adapt or change 

rules and norms? 

How to change 

network rules and 

communication 

systems? 

Principles 

/Element 

Node and link Meaning 

Embeddness 

Information flow 

Detection & 

collection  

Capacity building 

Dark-side network 

Scholars Burt Uzzi Carley 

Argyris and Schon 

Agranoff and 

McGuire 

O’Toole and Meier 

 

This study extends this view to make a conceptual framework for explaining 

network performance determinants. The examination of network activities in the public 

sector is to identify the factors that result in better performance. In so doing researchers 

need to understand what network characteristics are, and how the factors are expected to 

affect network performance. 

 

Competing Perspectives of Network Studies 

Network research seems to have four different approaches: social network, social 

capital, network learning, and network management. In the social network perspective, 

scholars employ the formal apparatus of social network analysis in order to examine how 

structural properties of their internal and external network, as well as their positions within 

these networks, influence organizations and their members (e.g., Burt 1992; Krackhardt 

1990, Wasserman and Faust 1993). The social network perspective attempts to explore 

how social interactions influence individuals’ and organizations’ behavior and actions. 

The social network perspective tends to describe the nature of network interactions rather 

than focusing on the role of networks. The social capital approach emphasizes the 
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meanings attached to network. The meanings related to individuals’ or organizations’ 

motivations, expectations and outcomes of network participants. Although models of 

social capital vary, trust is a common denominator in all approaches (e.g., Putnam, 

Coleman, and Ostrom). The network learning perspective tends to focus on cognitive 

learning processes concerning how network participants share their rules or norms. The 

network learning perspective has emphasis of adaptation processes which strengthen the 

bonds and mutual orientation of network participants. Finally, the network management 

perspective tends to focus on the role of networks or on the suggestion of effective or 

optimal network formations or functions. Network management perspective has concerns 

about how networks increase capacity and change communication structures or learning 

systems effectively. Network leadership or stability would be central issues in this 

perspective. In this study four perspectives are discussed, and then an integrated 

conceptual framework will be presented in the following chapter.  

Social Network Perspectives 

Social network analysis in general studies the behavior of the individual at the 

micro level, the pattern of relationships at the macro level, and the interactions between 

the two. Why do some communities organize for common goals easily whereas others do 

not? Granovetter (1985, 1992) argued that individuals and organizations are constrained 

by ongoing social relations. Overall structure of a network or a person’s position in the 

social structures influences the likelihood of accessing resources (Krackhardt 1992; 

McGuire 2002; Wellman 1992). Strong ties are characterized by frequent close contacts, 

and weak ties are characterized by infrequent contacts that are emotionally distant 

(Granovetter 1973).  

According to Granovetter’s strength of weak ties thesis, a weak tie may provide 

access to resources throughout the new group’s densely connected network. Burt (1992) 

also stressed the importance of unique and nonoverlapping relationships for acquiring 

unique information in organizations, giving individuals a better chance to find information 

or resources and thus providing them better opportunities. From the individual’s point of 

view, weak ties are an important resource in making possible mobility opportunities, and 

from a more macroscopic vantage, they play a role in effecting social cohesion 

(Granovetter 1973, 1974). For example, when a man changes jobs, he is not only moving 

from one network of ties to another, but also establishing a link between them.  

On the other hand, Coleman (1990) stresses strong ties for control in his study of 

school communities. He argued that large and dense networks create shared resources and 
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influence participants. Particularly central positions in the network represent a source of 

power (Ibarra 1993). However, effects of weak and strong ties on performance seem to be 

inconclusive. Hansen (1999) found that weak ties are not effective in transferring complex 

information. There is little incentive for individuals connected by weak ties to assist in the 

transmission of information that is difficult to share with others. Strong ties are necessary 

to provide others with the incentives required to assist in transferring information or 

knowledge.  

What is the optimal mix of weak and strong ties? Weak ties are needed for non-

redundant information (Granovetter 1973), but strong ties are necessary when complex 

information is involved (Hansen 1999). By extension, I suggest that there is an optimal 

mix of weak and strong ties needed to share resources or information; namely, weak ties 

discourage redundancy while strong ties may provide benefits for sharing their resources 

and information.16   

Social Capital Perspectives 

The concept of social capital17 has become a symbolic notion for scholars (Ostrom 

and Ahn 2003). Putnam (1993) described social capital as “features of social organization, 

such as, trust, norms, and networks, that can improve the efficiency of society by 

facilitating coordinated actions”. Content is thought to capture the meanings people attach 

to certain relationships (Mitchell, 1969) and the quality of these relationships (Ostgaard 

and Birley, 1994). These meanings incorporate the individual’s motivations, expectations 

and outcomes of network participation (Curran 1993). Any relationship may have more 

than one content (O’Donnell, Gilmore, Cummine, and Carson 2001). For example, same 

two people could share both a business and friendship relationship. However, network 

content is rarely a variable in network studies (Burt 1997:357).18  

Coleman (1990) demonstrates that networks provide opportunities for the 

exchange of information that can facilitate outcomes desirable to organizations. Social 

trust gives organizations confidence in the expectation that others will act reliably and 

                                                 
16 More detailed discussion will be presented in Chapter 3. 
17 In this study, I use the term “social capital” as network contents, like trust, norms, and shared values. The 
concept of social capital has various meanings in the current literature. For example, Burt (1997) used social 
capital as network structure, North (1990) and Ostrom (1992) used it as institution and rule, and Putnam 
(1993) used it as network. Readers sometimes have difficulty understanding and interpreting the actual 
meaning of social capital. In theory building, I think a clearer and unique definition of social capital would 
be useful to elaborate social capital theories as well as other theories (e.g., structure, learning, and 
management theories). Within this context, I, in this study, submit that researchers need to distinguish the 
features of social capital for building network theories or other theories, and then extend definitions of social 
capital and its implication. That is a focus of this study in the argument of social capital.  
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competently. Moreover, organizations engaged in relationships characterized by high 

levels of social trust are more likely to openly exchange information and to act with caring 

and benevolence toward one another than those in relationships lacking trust (Goddard 

2003).  

Trust is defined as the belief that the “results of somebody’s intended action will 

be appropriate from our point of view” (Misztal 1996: 9-10). Studies demonstrate that 

where relationships are high in trust, people are more willing to engage in social exchange 

in general, and cooperative interaction in particular (e.g., Fukuyama 1995; Gambetta 1988; 

Putnam 1993, 1995; Ring & Van de Ven 1992, 994; Kramer & Tyler 1996). Trust 

lubricates cooperation, and cooperation itself breeds trust. This may lead to further 

development of relationships, which increase still further the willingness to engage in 

additional social exchange (Putnam 1993). Trust may also indicate greater openness to the 

potential for value creation through exchange. Boisot highlights the importance of 

interpersonal trust for value creation in contexts of high ambiguity and uncertainty: 

“[W]hen the message is uncodified, trust has to reside in the quality of the personal 

relationships that bind the parties through shared values and expectations rather than the 

intrinsic plausibility of the message” (1995: 153). In the workforce development network 

in this study the concept of trust is important since different groups (service providers, and 

employers) share guidelines or administrative processes of workforce development 

programs. Thus, employers expect to have useful information and resources from service 

providers. For example, if employers do not trust roles of service providers or their 

services the workforce development service network may not work well. In this respect, 

trust among network participants may become a potent form of expectation asset (Knez & 

Camerer 1994) that participants can rely on more generally to help solve problems of 

cooperation and coordination (Kramer, Brewer, & Hanna 1996). 

Network Learning Perspectives 

Mitchell (1969) argued that networks possess the two characteristics of structure 

and process of relationships that join individuals, groups and organizations. However, a 

general criticism that has been leveled at network research is its essentially structural 

imperative (DiMaggio, 1992; Araujo and Easton, 1996). As such, relatively more attention 

has been paid to the structural dimensions of networks and less to the process of network. 

Understanding the process of network is thought to be achieved by examining the 

                                                                                                                                                   
18 Burt (1997; 357) argued network content is about whose interests are paramount in a relationship. 
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cognitive dimensions as well as the structural dimensions of networks as described by 

Mitchell (1969).  

Learning and adaptation processes may be included in this perspective. Although 

learning is in the network process, adaptation processes are important in a network 

because they strengthen the bonds and mutual orientation between organizations, 

relationships become more endurable, and adaptations indicate that there is some space for 

a change in the relationships (see Johanson and Mattsson 1987; see also Parkhe 1991; 

Lorange & Roos 1987). In this vein, Etheredge and Short (1983) see governmental 

learning as a reflection of increased intelligence and behavioral effectiveness: If 

government behaves more effectively, then we may say that it has learned, often from its 

own mistakes. For Bolman (1976) and Argyris and Schön (1978), organizational learning 

is error detection and correction geared to influencing individual behaviors in 

organizations.19 

Among the critical aspects of negotiated relationships, particularly in the 

workforce development network for this study, principal-agent theory models risk, 

information asymmetry, and incentives. In principal-agent theory, the main issue is 

whether, and under what conditions, the principal or owner of a project can successfully 

contract with an executor (the agent) to undertake work on the principal’s behalf. 

Underperforming after a contract is moral hazard – an agent reneges on his commitment of 

effort, shirking his moral responsibility to fulfill its terms. In this context, error and 

detection processes may be an important component. In monitoring, network participants 

can also engage in single-loop learning by successively comparing the network to its 

governing policies and adjusting for mismatches, or it can engage in double-loop learning 

by examining and changing its governing values (see Argyris and Schön 1978).  

Network Management Perspectives 

Network participants need a sense of identify useful in mobilizing resources, 

organizations, and actions that are necessary for better performance (Marshal 1997). 

Without common purpose, network participants cannot discern either the efficacy or 

desirability of association or know whether actions are directed toward cooperative gains. 

Bartunek and Moch (1987) provide an insight for successful network management. They 

                                                 
19 Most of the literature on organizational learning has addressed the topic from a perspective that entails 
various concepts traditionally associated with cognition (Cook and Yanow 1993). Many authors, for example, 
have used the notion of learning from mistake, a concept central to cognition, to address organizational 
learning both at the level of the organizational aggregate and at the level of key actors within an 
organizational setting. 
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discussed “third-order change”20 which helps network participants develop the capacity to 

identify and change their minds to improve network performance. That is, network 

participants can improve their chances of success by developing their capacity to identify 

and change network rules through network management (e.g., training of network 

participants or planned change efforts). Stability may offer opportunities for enhanced 

program achievement although it is not necessarily the bane of organizations committed to 

high performance. O’Toole and Meier (2003), for example, illustrated four types of 

stability (administrative, structural, mission, and production or technology stability) for 

public management.  

Transaction costs help to explain the relative efficiencies of one network versus 

another network, following the rationale of transaction costs economics (Coase 1937; 

Williamson 1975, 1985). A clear principal-agent relationship increases the probability that 

networks of providers will be effectively governed. Contingency theory suggests that there 

is an identifiable and predictable logic to network management that can assist researchers 

in explaining how and why managers allocate resources in a given context (e.g., McGuire 

2002). It is also important to understand how the managers match these behaviors with the 

policy context. One assumption of this logic is that the network’s fulfillment of purposes 

and goals is contingent on its ability to adapt to the environment in which it operates. 

An Integrated Theory of Network Studies 

Each model of network performance has its own strengths and weaknesses. 

Contingency models have advantages to describe a cause and effect relationship of 

network factors and performances, while they tend to neglect the feedback effect of 

network performance on network characteristics. Social network models have strengths on 

the linkages of individual behaviors and social activities, but they have limitations in 

explaining direct association of network factors and performance. Burt (1992, 1997), for 

example, argues networks rich in structural holes give more benefits and opportunities to 

network participants. Transaction cost economics provides useful ideas for drawing logics 

of network formation and evolution. The basic idea is to reduce uncertainty and to 

overcome opportunism through networking. But the approach does not explain the 

stability or irrationality of networks. New institutional theories seem to have strengths on 

                                                 
20  They contrast “third-order change” with “first-order (or single loop) change,” incremental changes 
occurring within particular schemata already shared by members of a client system, and “second-order (or 
double loop) change,” modifications in the shared schemata themselves (pp.486-488). Here, Bartunek and 
Moch (1987) define “schemata” broadly as form and meaning that enable individuals to identify entities and 
guide meaning to behavior (for detailed definition of schemata, see Markus and Zajone 1985).  
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the explanation of flexibility and adaptation of networks, and of non-linear relations of 

network factors and performance, respectively. Some, such as O’Toole and Meier (1999), 

have attempted to synthesize the disparate processes or mechanisms into a single model of 

network performance. While some models are attractive, they achieve parsimony at the 

expense of failing to account for several other important aspects of network characteristics. 

Thus, the research result may be misleading because these models do not reflect 

interaction effects of network characteristics on network performance. For doing so, the 

definition of network characteristics and interaction effects should be considered in 

network performance. Chapter 3 presents an integrated model of network performance 

which furnishes a means to circumvent this gap and allow us to fully consider the 

precedents and the antecedents of network studies in terms of a comprehensive 

explanation of network characteristics and network performance. 
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CHAPTER  3  

THEORETICAL FOUNDATIONS OF AN  

INTEGRATED MODEL OF NETWORK PERFORMANCE 

 

 
 

Introduction 

 
This study uses an integrated model of network performance that draws on the 

theories set out to identify the key components of network characteristics. This model 

argues that network performance is determined by four network characteristics: network 

structure, network social capital, network learning, and network management. The 

theoretical focus of this dissertation stands in contrast to other network studies which have 

tended to study a single network characteristic. Rather, this study focuses on the 

interdependence of network characteristics and network performance. This chapter 

explains network performance on the basis of how each network characteristic is 

connected to others in the integrated model. This approach is framed by providing a 

synopsis of the diversity of network studies.  

 

A Simple Model of Network Characteristics and Network Performance  

 

Figure 3.1 shows a simple model of network characteristics and network 

performance that has been utilized for recent decades. Basically, this simple model 

examines individual network characteristics that influence network performance, but the 

interaction of network characteristics has been partially ignored in this model. Actual 

effects of each network characteristic sometimes were overestimated or underestimated in 

part due to this limitation. Recent research argues that network performance should be 

evaluated based on the consideration of multiple levels of network performance (e.g., 

Provan and Milward 2001). In this sense, it is necessary to undertake a comprehensive 

research model and theory building.  
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Network Performance 
 

- Community level 
- Network level 

- Participants/ Organization level 

Network Characteristics 

  - Network Structure 
    - Network Social Capital 
    - Network Learning 

  - Network Management 

Figure 3.1. Simple model of network characteristics and network performance 

 

Many studies have argued that network structure has a significant impact on 

network performance. But recent studies on network structure revealed that the assertion 

might not be certain (Provan and Milward 1995; Ahuja and Carley 1999). For example, a 

highly dense structure, which has positive effects at the participant level, may not have 

positive effects for the network itself or for communities. Likewise, network learning has 

both positive and negative impacts on network performance, or alternatively, may 

accompany no explicit changes. In this context, we need to investigate how individual 

network characteristics affect network performance, as well as what interaction effects 

exist among network characteristics.  

Structural/Positional Characteristic: Network Structure  

The configuration of ties that are either present or absent among network 

participants demonstrates a specific network structure. Structures of relations among 

actors and the location of network participants have important behavioral, perceptual, and 

attitudinal consequences for the network as a whole (Mitchell 1969; Knoke and Kuklinski 

1982). Following are hypotheses regarding the relationship of network structure 

characteristics and network performance at the workforce development network.  

At the workforce development network, employers get various information and 

guidance on job posting/recruiting and job-training services or benefits from service 

providers. Thus, employers try to look for good job candidates with well-trained skills or 

appropriate techniques from service providers. Thus, employers would be satisfied to get 

more services from the service providers within their community. Two or more different 

types of relationships occurring together are network multiplexity. Network multiplexity 

implies the strength of ties binding a network’s actors together. The concept also considers 

how many services employers actually get from the service providers in the workforce 

development network. The workforce development network, for example, joins 
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organizational agents providing services at diverse levels, ranging from administrative 

service and technical training agencies to consulting and monitoring organizations. Thus, 

relationships of employers and service providers in information flow may characterize a 

diverse multiplexity of linkages among network participants. The following two types of 

network multiplexity can be illustrated. Type ‘a’ is higher multiplexity in which  

employers within a community get more services from service providers than in Type ‘b’. 
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                      a. Higher multiplexity             b. Lower multiplexity 

Figure 3.2  Employers – Service Providers Networks 

Note: # Ns are employers and circles are service providers. 

 

As shown in Figure 3.2, multiple and diverse relationships among network 

participants are likely to create stronger relationships and be more conducive to 

transferring experience. Opportunities to interact across different types of relationships 

increase opportunities for communication and also increase understanding between 

organizations. When organizations have multiple organizational affiliations with a 

network partner, they are more likely to attend to information from that partner because 

that partner is salient and important to the focal firm. 

 

Hypothesis 1: Higher multiplexity workforce development networks 

lead to more effective or desirable performances in the employers 

and service providers networks. 
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In providing workforce development services, service providers are expected to 

collaborate with other service providers so that they can refer jobseekers to more 

appropriate other service providers if they do not provide a particular service. Network 

density and centralization are important concepts for network performance. First, density 

describes the general level of ‘cohesion’ or ‘compactness’ among the actors in a network. 

It is expressed as a percentage and is calculated by dividing the actual number of links in a 

network by the maximum possible number of links (Wasserman and Faust 1994; Scott, 

2000). The utility of density analysis was illustrated through some studies about 

community structures (Grieco 1987; Smith 1979; Wellman 1979, 1982; White 1970), and 

personal communities (Fischer 1977, 1982; Granovetter 1974). Based on these studies, the 

variations in network density reflected real variations in the quality of interpersonal 

relations as well as the global features of the network. Extending the studies, this study 

hypothesizes that higher density workforce development network can be more effective in 

that more cohesive network structure can lead to more frequent and closer linkages among 

members of the network (see Figure 3.3). 

 

Hypothesis 2a: Higher density workforce development networks lead 

to better performance at the network level. 

 

Centralization is the extent to which cohesion is organized around particular focal 

actors (Scott, 2000; Wasserman and Faust, 1994). Centralization, like density, provides 

information about the compactness of the overall structure of the network. While density 

indicates the overall level of network cohesion, centralization describes the extent that this 

cohesion is centered around a particular actor. Centralization is thus a measure of the 

tightness of a network around its most central point (Scott, 2000). This study argues that 

lower centralization workforce development networks lead to better performance at the 

network level. That is, various employers’ needs can not be met when a single provider 

dominates network. Thus, a workforce development network with higher centralization 

may be less effective or desirable specifically which only a single focal service provider 

gives most services to jobseekers. In other words, employers may not get critical 

information from service providers if the providers do not have any linkages among 

themselves. (see Figure 3.3) 
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Hypothesis 2b: Lower centralization in workforce development 

networks lead to better performance at the network level. 
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Figure 3.3  Service Providers – Service Providers Networks 

Note: Circles are service providers. 

 

Interactional Content Characteristics: Network Social Capital  

Some studies have found that social capital encourages cooperative behavior, 

thereby facilitating the development of new forms of association and innovative 

organization (Fukuyama 1995; Jacobs 1965; Putnam 1993). An underlying assumption on 

social capital is that network participants benefit directly from their own level of social 

capital or secondarily from a society or group (Coleman 1990; Fukuyama 1995; Burt 

1997; Lin, Ensel, and Vaughn 1981). Scholars, for example, illustrated that strong social 

capital leads to high-performance work (Ichniowski, Kochan, Levine, Olson & Strauss 

1996), efficiency of action (Nahapiet & Ghoshal 1998) and allocative efficiency (North 

1990), decrease of transaction costs (Putnam 1993), and collaborative work and learning 

(Leana and Van Buren III 1999). 

The economic function of social capital is to reduce the transaction costs 

associated with formal coordination mechanisms like contracts, hierarchies, bureaucratic 

rules, and the like. It is, of course, possible to achieve coordinated action among a group 

of people possessing no social capital, but this would presumably entail additional 
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transaction costs of monitoring, negotiating, litigating, and enforcing formal agreements. 

Structural holes theory describes how social capital is a function of brokerage 

opportunities in a network (Burt 1980; Cook & Emerson 1978). The structural hole is an 

opportunity to broker the flow of information between people and control the form of 

network that brings together people from opposite sides of the holes. Based on the 

transaction cost model, organizations with less social capital are more vulnerable to 

opportunistic behavior and less able to build an enduring cooperative behavior with their 

partners over time. In contrast, the more social capital available to a network, the fewer 

resources it needs to manage existing relationships and the more resources it can use to 

establish new ones. Important elements of social capital are trust and legitimacy.  

Trust.  Trust is an explicit and primary feature of individuals’ and organizations’ 

embedded ties and it is important because it increases an organization’s access to 

resources and strengthens its ability to adapt to unforeseen problems (Uzzi 1996). As 

discussed in Chapter 2, different groups in the workforce development network share 

guidelines or administrative processes of workforce development programs. Network 

participants expect to provide useful information and resources for each other. That is, 

they are willing to trust others for their own benefits; otherwise they will leave the 

network. In this respect, trust among network participants may play a significant role in 

the workforce development network. Trust in service-providers is related to affecting 

jobseekers or employers.  

Legitimacy.  Legitimacy is a process whereby an organization justifies to a peer or 

superordinate systems its right to exist (Suchman 1995). In this view, legitimacy connotes 

“congruence between the social values associated with or implied by organizational 

activities and the norms of acceptable behavior in the larger social system (Suchman 1995, 

573). Studies illustrate that social capital in the form of high levels of trust diminishes the 

probability of opportunism and reduces the need for costly monitoring processes (Nahapiet 

& Ghoshal 1998, 245). It thus reduces the costs of transactions (Putnam 1993). Fountain 

argues that the important elements of social capital are trust, norms, and operations of the 

network, which are closely related to the values and objectives of the actors. She suggests 

that tools that enhance the creation of social capital need to be part of policies that promise 

innovation and productivity growth (Agranoff & McGuire 2001, 113). In this study, levels 

of trust and legitimacy are examined among service-providers and employers.  
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Hypothesis 3a: Workforce development networks with high levels of 

trust and legitimacy between employers and service-providers lead to 

better performance at the network level. 

 

Hypothesis 3b: Workforce development networks with high levels of 

trust and legitimacy between service-providers and service-providers 

lead to better performance at the network level. 

 

Cognitive Process Characteristics: Network Learning 

Network learning is about how participants among networks share their ideas and 

messages. In this sense, shared learning, by transmitting and exchanging ideas, services 

and messages, is a fundamental component of networks (see Agranoff and McGuire 2001; 

Monge & Contractor 2001). Interorganizational learning theory has been regarded as a 

way of developing the organizational learning literature by conceptualizing another unit of 

analysis (Dodgson 1993; Hagedoorn 1993; Holmqvist 1999; Lane and Lubatkin 1998). 

The two levels of aggregations, intraorganizational and interorganizational learning, are 

closely tied together in mutual learning loops. A basic assumption in the organizational 

learning literature is that different organizational forms may hold different potential for 

learning (Holmqvist 2003, 103). It is necessary to consider a comprehensive model of 

intra- and inter-organizational learning within and between organizations. 

One challenge for the organizational learning literature is to conceptualize how 

intra- and interorganizational learning processes are related to each other. There is a 

mature literature describing the relationship between individual and organizational 

learning (Kim 1993; Maier et al. 2001), but sufficient attention has not been given to 

understanding the dynamics between learning processes within organizations and learning 

processes between organizations.21 That is, literature still lacks a framework of how these 

                                                 
21 Traditionally, theories of organizational learning have taken one of two approaches that share a common 

characterization of learning but differ in focus. One approach focuses on learning by individuals in 
organizational contexts; the other, on individual learning as a model for organizational action. Both base 
their understanding of organizational learning on the cognitive activity of individual learning. However, 
there is something organizations do that may be called organizational learning, that is neither individuals 
learning in organizations nor organizations employing processes akin to learning by individuals (Cook & 
Yanow 1993). Having accepted generally the inference that the organizational learning entails observable 
organizational change linked to individual cognition, the cognitive perspective splits into two major 
approaches. One approach has focused on individual learning in an organizational context. The other has 
used individual learning as a model for understanding certain types of collective organizational activity. The 
first approach treats organizational learning explicitly as learning by individuals within an organizational 
context. For example, March and Olsen (1976) focus on the experiential learning of individuals within 

 30



learning entities relate to each other. Further, researchers need to know about how 

negotiation plays off against collaborative learning because the network can create 

environments and enhance conditions for favorable, productive interaction among network 

participants, or influence its previous values and norms (i.e., Mandell 1990; O’Toole 

1997; Klijin 1994).  

Network learning refers to the capacity of a network to learn how to do what is 

done, where what it learns is possessed not by network participants but by the aggregate 

itself. That is, when network participants acquire the know-how associated with their 

abilities to carry out collective activities, this constitutes network learning. A typical 

argument is that network learning is a particular sort of learning done in networks by key 

organizations whose learning is tied to subsequent network change. The second approach 

holds that networks can learn because they possess capacities that are identical or 

equivalent to the capacities that individuals possess that enable them to learn – that is, with 

respect to learning, this approach treats networks as if they were individuals (Cook & 

Yanow 1993).  

Cyert and March (1963) see organizational learning as entailed in organizational 

adaptation that “uses individual members of the organization as instruments” in a way that 

constitute “adaptation at the aggregate level of the organization” (p.123). Organizations 

have a target of performance or aspiration level to which they compare their actual 

performance (e.g., Cyert & March 1963; Levitt & March 1988). Performance relative to 

aspiration levels defines the organization’s perceptions of success and failure. A learning 

model suggests that the acquisition and processing of information about alternatives takes 

place in a relatively costly process of search.  

Target level. Organizations have a target level of performance or aspiration level 

that adjusts over time in response to performance (Cyert & March 1963; March & Simon 

1958). The aspiration levels of organizations are updated in terms of comparison of target 

and performance within a workforce development network. In each period, the network 

also determines whether it has performed above or below its aspiration level.  

Performance gap. Duncan and Weiss (1979) argue that organizational learning 

takes place through the detection of a “performance gap” and its closing by the acquisition 

                                                                                                                                                   
organizations. Weiss (1980) similarly presents societal learning as the accretion over time of governmental 
officials’ knowledge, which is transferred into the policy-making process. Simon (1991) aligns himself with 
individual human heads; an organization learns in only two ways: (a) by the learning of its members, or (b) 
by ingesting new members who have knowledge that the organization didn’t previously have” (p.125). The 
second approach develops theories of organizational action largely by applying to organization concepts that 
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of organizational knowledge. The maintenance of organizational activity is ongoing, not 

limited to the process of error detection and corrective change. Thus, ongoing preservation 

of organizational identity within a network is as compelling as an exclusive focus on 

learning and adapting new things and environments.  

Adaptation. Networks evolve and change over time in adaptive ways. Such 

changes may be precipitated by actual or anticipated changes in network members, or 

network environments. Studies show that network learning generates the ability to learn 

meta-change strategies which can be either adaptive or maladaptive (e.g., Carley 1997, 

1998; 2002). In this sense, network performance may be increased by adaptive learning 

processes. In the adaptive processes researchers need to consider changing patterns of 

network performance. Figure 3.422 shows that diversification of network over time in 

terms of performance.  

Performance 

 
  100 

                          Adaptive Learning Network 
 

    
 

      50 
 
 
 
                              Maladaptive Learning Network 

        0     

                                    

                                             Time

 

 

 

Figure 3.4  Network Learning and Performance 

 

It is clear that individuals do indeed learn within the context of organizations, that 

this context influences the character of that learning, and, in turn, that such learning can 

have operational consequences for the activities of the organization (Carley 1998). Also, 

there is nothing inherently invalid in applying models of individual learning to 

organizations or networks. Carley (1998) argued that high and low performance 
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are commonly found in models of individual learning. 
22 This figure is modified from Carley (1998).  



organizations have different learning mechanisms even though organizations begin very 

similarly. Ultimate differences result not from capabilities (mechanism) but from the 

content of what is learned (Carley, 1997; Carley & Hill 2001). Studies have argued that 

organizational changes can be modeled as the result of a learning process (Argyris & 

Schon 1978; Cyert & March 1963; March & Olsen 1976; March & Simon 1958). As a 

result, this learning process itself has to be legitimized so network members would be 

willing to work together to build and maintain the levels of involvement and norms of 

cooperation that would be critical for sustaining the network. That is, service providers 

and employers must consider change of learning to be legitimated; they must be willing to 

adapt their own goals and activities for the network to perform effectively.  

 

Hypothesis 4a: More adaptive employer workforce development 

networks lead to better performance. 

 

Hypothesis 4b: More adaptive service provider workforce 

development networks lead to better performance. 

 

Strategic/Managerial Characteristics: Network Management  

O’Toole and Meier (2001) illustrated that network management is dependent upon 

choices of structures (e.g., networks versus hierarchies) and stability (structural stability 

versus instability) (see also O’Toole and Meier 1999). Stability promotes cooperation 

(Milward and Provan 2000). Stability does not automatically guarantee better performance, 

but it may offer opportunities for network participants to avoid uncertainty of program 

services. Recently, O’Toole and Meier (2003) illustrated four types of stability 

(administrative, structural, mission, and production or technology stability).23 Regarding 

changes of any stability, for example, when network participants are asked to change 

administrative processes, their structures, and their roles or goals, they may experience 

disruptions or uncertainty that may not lead to better performance. For example, job-

seekers in workforce development networks do not try to contact service providers to find 

information on job recruiting if service providers frequently change their services or 

administrative processes.  Network participants may attempt to increase capacity of 

                                                 
23 Administrative stability means constancy in the design, functioning, and direction of an administrative 
system over time. Structural stability is the preservation of organizational features over time (e.g., size, 
formalization, differentiation, and span of control). Mission stability is the consistency over time of the goals 
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networks that enable them to have more benefits than provided by single organizations 

(e.g., Agranoff and McGuire 2001; McGuire 2002; Brewer and Selden 2000). Wolf (1993) 

found that agency leadership is significant in explaining public agency effectiveness.  

 

Hypothesis 5a: Workforce development networks with more stable 

programs lead to more effective or desirable performances. 

 

Hypothesis 5b: Workforce development networks with strong 

capacity building lead to more effective or desirable performances. 

 

Scholars, like O’Toole and Meier (1999), have attempted to synthesize the 

disparate processes or mechanisms into a single model of network performance. While 

such models are attractive, they do not provide a comprehensive model for explaining 

determinants of network performance because they reduce network activities to a single 

factor. In other words, most models do not try to explain the interaction effects of network 

characteristics on network performance. Next, we examine an integrated model of network 

performance. 

 

An Integrated Model of Network Performance 

 

Drawing from the previous section, an integrated model can be synthesized in 

order to consider four dimensions of network characteristics. Interdependences among 

network characteristics are discussed and potential directions of the relations are presented.  

Interdependences among network characteristics 

Although individual network characteristics can be conceptually separate, they 

overlap each other. In practice, the point is how much can a particular characteristic share 

with others, how well can it fit into the others? Thus, it is important to consider how much 

each characteristic shares with other without giving up what is unique in each one. Figure 

3.5 shows two typical types of interdependencies among network characteristics. Type A 

is characterized by a high level of overlap in which each network characteristic is much 

more involved in others, whereas Type B has a loose interdependence between network 

characteristics. 

                                                                                                                                                   
of an administrative unit. Production or technology stability is about adapting in a productive fashion. 
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Figure 3.5  Types of Interdependences among Network Characteristics 

 

The most important thing is that the core area, the area in which the four network 

characteristics overlap, can be referred to as ‘network management’ among network 

characteristics mentioned in Chapter One and Two. Network management may be based 

on a managerial strategy of solving problems that have the potential to improve network 

performance at less cost than authority-based structural changes (Agranoff & McGuire 

2001; Schneider et al., 2003).  

Nevertheless, this study does not deny that each network characteristic may affect 

network performance directly. Of much concern in this study are intermediate effects of 

network characteristics on network performance. Figure 3.6 represents an overview of the 

integrated model of network performance. Network structure, for example, can influence 

network performance directly, as well as affect other network characteristics: network 

social capital, network learning, and network management. In other words, network 

structure may have direct and indirect influences on network performance. Likewise, 

network social capital, network learning and network management are affected by network 

structure and each of them affects network performance. Moreover network management 

is also affected by network social capital and network learning. Finally, network 

performance influences network structure through network learning processes. 
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Figure 3.6 An Integrated Model of Network Performance 

 

The following sections discuss the interactions of network characteristics and 

present potential hypotheses for examining direct and indirect relationships of network 

characteristics and network performances. I propose several propositions regarding 

interaction effects of other network characteristics on network performance.  

Network structure and network social capital  

A lack of contacts reduces information exchange since information is shared with 

others through frequent contacts (e.g., Tsai and Ghoshal 1998; Zack 1999). Zack (1999) 

argued that some level of contacts among network participants is necessary to share 

information or resources. A dense network can provide the opportunity for interaction, 

increasing the likelihood of information sharing or transfer (Droege and Hoobler 2003). 

However, Droege and Hoobler (2003) argued that the interaction can remain on a 

superficial level with little sharing of ideas and information. That is, a structural 

characteristic of the network, like density alone, is not sufficient to share resources or 

information; collaboration through some level of interaction is also important. Powell 

(1998) also argued that collaborative ties, not simple contact, among network participants, 
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are important to transfer information and resources. 24  Collaboration brings network 

participants together, for example, to understand each other’s views, and share network 

rules or processes. That is, collaboration intensifies interaction, increasing the odds that 

resources or information residing in a network participant’s view are transferred to others. 

According to Walker, Kogut, and Shan (1997), network structure implies where social 

capital is distributed. Further, they insisted network structure plays an important role in the 

development of social constraints which direct information flows in building and 

maintaining social capital. Thus, network social capital may play a significant intermediate 

function between network structures and network performance. In other words, the effect 

of social capital is dependent upon its position in the network structure (e.g., Walker, 

Kogut, & Shan 1997). In this sense, the network structure and network capital dimensions 

are interdependent for better network performance. 

Meanwhile, in terms of weak tie and strong tie theories (cf. Granovetter 1973; 

Krackhardt 1991), relationships of network structures and network social capital may be 

inconclusive. A strong ties model may predict that embeddedness in dense networks leads 

to effective network cooperation. In contrast, in terms of weak ties, in a dense network 

structure information would be readily disseminated and thus hard to share new values and 

trust. Structural holes, introduced by Burt (1992), present opportunities for brokering 

information flows among network participants. These opportunities have greater benefits 

because the broker’s information advantage creates the potential for better workforce 

development services. Thus, social network researchers assume Granovetter’s (1973, 

1985) position that individuals best develop social capital by pursuing numerous and 

strategically positioned “weak ties” with other. Burt (1992, 1997) describes social capital 

in terms of “brokerage opportunities” within a social system, whereby individuals who are 

able to bridge gaps between otherwise disconnected others (i.e., fill “structural holes”) 

enhance their stores of social capital.  

 

Hypothesis 6a: In the workforce development network, network social capital may 

be determined by network structure (employer network multiplexity) and has a 

positive intermediate effect on network performance.  

                                                 
24 The author refers to this effect as “transformational effect.” 
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Hypothesis 6b: In the workforce development network, network social capital may 

be determined by network structure (service provider density) and has a positive 

intermediate effect on network performance. 

 

Hypothesis 6c: In the workforce development network, network social capital may 

be determined by network structure (service provider decentralization) and has a 

positive intermediate effect on network performance. 

 

Conceptually, there may be a curvilinear relationship between network structure 

and network performance if other network characteristics can be considered (see Figure 

3.725). That is, network performance can degrade with too many or two few ties/linkages. 

Where the peak is may depend on other network characteristics or environments (e.g., 

social capital, task characteristics, technology, or cognitive limitations). Without knowing 

where this peak is for a network in question, it is difficult to know whether levels of 

network structure make networks better. 
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Figure 3.7  Relationship of Network Structure and Performance 
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Network social capital and network learning  

Network social capital facilitates network learning through value creation and 

information diffusion (e.g., Tsai & Ghoshal 1998). Carley (1998) argued that high and low 

performance organizations have different learning mechanisms even though organizations 

begin very similarly. In the workforce development network, each service provider 

attempts to collaborate with other service providers to provide relevant services for 

jobseekers. In this collaboration process, service providers share or understand their 

implementation rules or processes with other service providers within a network, and thus 

service providers sharing higher levels of trust or legitimacy (network social capital) are 

more like to adopt the rules or processes. In other words, this learning process itself has to 

be legitimized so that network participants would be willing to share and maintain rules or 

understanding of collaboration this is critical for better network performance. 

 

Hypothesis 7: In the workforce development networks, network social capital will 

have a positive association with network learning.  

 

Network social capital and network management.  

Social capital is a valuable asset for maintaining a network since it constraints 

network participants to be more cooperative. Networks with less social capital are more 

vulnerable to opportunistic behavior and less able to build an enduring history of effective 

cooperative behavior over time (Walker, Kogut, & Shan 1997). Thus, the networks will be 

unstable because of less social capital. Further, the network participants are required to 

expend greater time and effort monitoring the relationship. In contrast, the more social 

capital available to a network, the fewer resources it needs to manage existing 

relationships and the more resources it can use to establish new and better services. For 

example, early in the history of a network, social capital among network participants may 

be low, and thus network participants will need to have more time and resources to have 

the identification and acquisition of new relationships. In this early period, they create 

relationships according to their differences in need and capability, and these relationships 

determine the network characteristics. In this sense, network social capital has a 

significant association with network management.  

 

Hypothesis 8a: In the workforce development network, employer network social 

capital has a positive association with network management. 
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Hypothesis 8b: In the workforce development network, service provider network 

social capital has a positive association with network management.   

 

Network learning and network management. 

The organizational learning model uses a learning framework to model the tension 

between organizational stability and change (cf. Lant & Mezias 1992). This learning is the 

process to be legitimized so that network participants would commit to work together to 

build and maintain norms of cooperation that would be critical for sustaining the network 

(Powell 1990). Although the learning model deemphasizes the role of agency leadership 

(e.g., Child 1972; Miles 1982), Tushman and Romanelli (1985) highlight agency 

leadership to emphasize strategic management on capacity building throughout adaptation 

to visionary leadership.  

For example, in a stable environment, over time network participants develop 

learning procedures which cause them to lock into particular network forms or rules. In a 

changing environment such learning can be unexpectedly devastating. In other words, 

maladaptive network organizations lock into strategies of change that are counter-

productive. In contrast, adaptive network organizations lock into strategies that enable 

continued flexibility. Bartunek and Moch (1987) argued that “third-order change” helps 

organizational members develop the capacity to identify and change their own views in 

order to explore new situations through a different perspective. Through the network 

learning process, for example, workforce development network participants attempt to 

make incremental changes in particular performance evaluation criteria or administrative 

rules (first-order change)’ and ‘modify the criteria or rules themselves (second-order 

change)’. Then, through network management (e.g., training of network participants or 

planned change efforts), network participants can improve their chances of success by 

‘developing their capacity to identify and change network rules (third-order change)’. That 

is, through such learning the norms and procedures developed within the organization 

become institutionalized. In this sense, network learning is closely related to network 

management for successful network maintenance or operation. As a result, truly stable and 

flexible networks, which facilitate three different orders (first-order, second-order, and 

third-order changes) of network norms or rules, enable learning readily and adapt their 

network forms or norms.  
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Hypothesis 9a: In the workforce development network, employer network learning 

has a positive association with employer network management.  

 

Hypothesis 9b: In the workforce development network, service provider network 

learning has a positive association with service provider network management.  

 

Hypothesis 9c: In the workforce development network, service provider network 

learning has a positive association with employer network management.  

 

Network structure and network learning, and network management 

Relationships of both network structure and network learning and network 

structure and network management are proposed. First, regarding relationships of network 

structure and network learning, multiple and diverse relationship among network 

participants is more likely to be easier to detect errors and performance gaps for their 

networks. Higher density network is more likely to have frequent and closer linkages 

among network participants for adapting network rules and norms. Less centralized 

network is more likely to adapt network goals and activities because various network 

participants, not a few focal actors, can contribute to make network rules and norms.  

 

Hypothesis 10a: Higher multiplexity workforce development networks lead to more 

effective network learning.  

 

Hypothesis 10b: Higher density workforce development networks lead to better 

network learning.  

 

Hypothesis 10c: Lower centralization in workforce development networks lead to 

better network learning.  

 

Second is the relationship of network structure and network management. Multiple 

and diverse relationships among network participants are more likely to make networks 

stable and lead to increase network capacity. Higher density network may lead to let 

networks stable by attempting to contact each other for increasing network capacity, as 

well as to have more benefits than provided by individual organizations. Less centralized 
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network is more likely to provide employers or job-seekers with workforce development 

services consistently, to response their needs, and thus to increase capacity of the network.  

 

Hypothesis 10d: Higher multiplexity workforce development networks lead to more 

effective network management.  

 

Hypothesis 10e: Higher density workforce development networks lead to better 

network management.  

 

Hypothesis 10f: Lower centralization in workforce development networks lead to 

better network management.  

 

In this section, this study developed hypotheses on interaction effects of network 

characteristics to explain impacts of network characteristics on network performance in a 

view that: 1) influences of network structures vary in terms of different theories and 

arguments, and 2) other network characteristics, such as network social capital and 

network learning, also have direct and intermediate effects on network performances.  

Conclusion 

This study suggests that the explanations of network performance must take into 

account the integrated analysis of a network setting. It considers the four network 

characteristics to make a comprehensive conceptual framework, since they have not been 

examined in network performance studies. This model emphasizes interaction effects on 

network performance, even though it is true that individual network characteristics can 

influence network performance. Thus, this study has attempted to demonstrate the fertility 

of network characteristics by formulating several propositions about interdependent 

relationships among network dimensions. The following are theoretical and practical 

implications of proposed propositions. 

First, this study asserts that four different network characteristics are separately 

defined in order to avoid current conceptual confusion. For example, scholars of the social 

capital approach seem to include other network characteristics (such as network structure 

or network learning), but this approach seems to have difficulty contributing new network 

theories because it does not provide insights to the following questions: What is the extent 

of influence that each network characteristic has on network performance or effectiveness? 

Thus, although Burt’s (1997) argument about contingent value of social capital provides 
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significant implication for network studies, it is not a sufficient foundation. According to 

some critics, his assertion may be caused by other network characteristics, such as network 

learning or management. Consequently, additional theoretical distinctions and 

assumptions are necessary in order to arrive at the network performance propositions.  

In addition, network propositions should be seen as a specific attempt to articulate 

a meta-learning process that treats network characteristics as a product of and a constraint 

on network performance. Network is not passively determined solely by the environment; 

rather, networks are simultaneously autonomous subjects and dependent objects involved 

in the feedback processes of network learning. This study assumes that the network 

approach may overcome pitfalls of the organizational approach in explaining dynamic and 

non-linear relationships of network performance. This is because interorganizational 

relationships are often more important than organizational attributes for explaining 

organizational behavior. The propositions emphasize how network characteristics affect 

different levels of network performances. This study attempts to substantiate the relative 

explanatory power of existing theories that account for network performance.  

Second, this study specifies expected relationships between network characteristics 

and network performance. This study first tests a simple linear relationship of individual 

network characteristics and network performance, and then uses an integrated model of 

network performance. Further, the integrated model may contribute to theory construction 

by creating rationale that either strengthens or alters our initial simple model.  

Third, some network characteristics may have contradictory implications across 

different levels of analyses. This study specifies two different levels of network 

performances. For example, although increasingly centralized network structure may 

reduce network performance, individual organizations typically benefit by occupying the 

more central positions in the network. As practitioners learn more about how an 

interorganizational relationship shapes organization and network performance, they may 

acquire a proactive interest in developing and sustaining this valuable collective asset. 

Management is crucial, but it is also contingent on other network characteristics. 

Management in this model has different functions to include buffering, exploiting the 

environment, maintaining a stable system, establishing structural forms, and so forth. Here 

is an example; within a network, the authority or reporting network (who reports to whom) 

is interlinked with many other networks including the task structure (which tasks are 

connected to which), and the task access structure (who is assigned to what task). Change 

in any part of this ecology of networks ultimately affects all other parts and the behavior 
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of the entire system is a function of the specific way in which these networks are 

interlinked. Management matters, but how the energies of management are directed to the 

complex network characteristics is a significant empirical question. It is a major focus of 

this study. Following is a summary of proposed hypotheses in this study.  

 

Table 3.1 

Summary of Proposed Hypotheses 

Relationships between/among 
Network Characteristics and Network Performance 

Hypotheses 
Expected 
Direction 

H1, H2a Positive 
Network Structure → Network Performance 

H2b Negative 
Network Social capital → Network Performance H3a, H3b Positive 
Network Learning → Network Performance H4a, H4b Positive 

Simple 
Relationships 

Network Management → Network Performance H5a, H5b Positive 
H6a, H6b Positive 

Network Structure → Network Social Capital 
H6c Negative 

Network Social capital → Network Learning H7 Positive 
Network Social capital → Network Management H8a, H8b Positive 
Network Learning → Network Management H9a, H9b, H9c Positive 

H10a, H10b Positive 
Network Structure → Network Learning 

H10c Negative 
H10d, H10e Positive 

Intermediated 
Relationships 

Network Structure → Network Management 
H10f Negative 

 

 

H10d, H10e, H10fH10a, H10b, H10c

H9a, H9b, H9c

H4a
, H

4b

H5a, H5b

H8a, H8b

H1, H2a, H2b

H6a, H
6b, H

6c
H3a, H3b

Network Structure

    - multiplexity

    - density

    - centralization

Network Social Capital

   - trust/professional norm

   - legitimacy

Network Management

- program stability

- capacity building

Network Learning

       - negotiation process

       - adaptation

Network Performance

    - target achievement

    - customer satisfaction

H7 

 

Figure 3.8  Summary of Variables and Hypotheses 
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CHAPTER 4  

METHODS 

 

 

Chapter 1 presents the research question and the purpose of the study. Chapter 2 

and 3 identify the network, network characteristics, and network performance, as well as 

examine the development of network performance literature with an emphasis on network 

performance determinants. This chapter details the research methods used in this study to 

test the research hypotheses. This chapter outlines the methods, instruments, and 

procedures developed to test the research hypotheses proposed in this study. The first 

section begins with a discussion of the unit of analysis and research setting. Variables and 

measurement, data collection and data analysis are discussed. The final section provides a 

discussion of the statistical method (structural equation modeling [SEM]) that is employed 

in this study, and finally the issues of the reliability and validity of the measurement scales 

will be addressed. 

Unit of Analysis 

Unit of analysis is the persons or things being studies in a research study. 

Ambiguity of unit of analysis leads one to run the risk of drawing invalid conclusions 

when his/her assertions about one unit of analysis are actually based on the examination of 

another (Babbie, 2001). The unit of analysis of this study is the workforce development 

network. Although the study is concerned with the organizational and individual 

implications of network performance, it approaches this goal by assessing its effect at the 

network level.  

Research setting 

To set up a research setting, we need to consider study population, sampling, and 

sample size. First, population can be defined as the entire group under study as specified 

by the objective of the research (Burns & Bush, 1998; Pedhazur & Schmelkin, 1991). 

Since the objective of this study was to investigate the relationship of network 

characteristics and network performance in the workforce development network. For this 

reason, the target population includes service providers and employers that are related to 

providing and getting workforce development services in Florida.  
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Sampling is a procedure that uses a small number of units of a given population as 

a basis for drawing conclusions about the whole population (Pedhazur & Schmelkin, 1991; 

Zikmund, 1997). Sampling is an important method for increasing the validity of the 

collected data and ensuring that the sample is representative of a population. The sample 

(service providers and employers of workforce development programs) for this study was 

collected by a stratified random sampling method from the identified sampling frame. A 

list of respondents’ contact information was provided from the Agency for Workforce 

Innovation (AWI) on the condition that I only use the data for statistical analysis. An 

agreement was made to share data results of this research with AWI (see Appendix C).  

As for sample size, there is no correct sample size in the absolute sense. In general, 

larger samples are always preferable. However, it is suggested in SEM that it is acceptable 

if a minimum ratio of at least 5 respondents for each estimated parameter can be achieved 

(Hatcher 1994) and also, it is more appropriate if a ratio of 10 respondents per parameter is 

obtained (Hair, Andesrson, Tatham, & Black, 1998). However, there are a number of 

factors that impact the sample size requirements, including model misspecification, model 

size, departures from normality, and estimation procedure (Hair et al. 1998). According to 

Ding, Velicer, and Harlow (1995), numerous studies were in agreement that 100 to 150 

subjects is the minimum satisfactory sample size when conducting structural equation 

models. More specifically, since the acceptable level of the final model in SEM is 

evaluated based on the fit indices, determination of sample size follows with previous 

study results and suggestions.  

Although an ideal goal might be to obtain information from a representative 

sample of about 124 workforce development one stop centers in Florida, this study used a 

much narrower sample population due to access and budget constraints. The survey 

population was defined to include local one-stop centers which provide job training, 

workforce education, and employment services in Florida. To select a sample, this study 

use a three classifications of one-stop centers through cluster analysis based on location, 

labor market condition, and resources. This approach could be easily generalized into 

similar conditions of one-stop centers, based on locations to include urban, suburban, and 

rural areas.  

Florida’s 24 Regional Workforce Boards (RWB) were created for building an 

efficient workforce coalition for the new economy. For this study, three groups were 

chosen in terms of the consideration of similar socio-economic factors. Group A is 

characterized as a small size or rural county, Group B as a medium size or suburban 
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county, and Group C as a relatively large population county or urban area. Two counties 

per group were selected in order to avoid sampling errors. Each county has approximately 

4-7 one-stop centers that provide about 10-12 different programs (or services) for job-

seekers and employers. For this study, five programs26 will be examined. Consequently, 

this study uses 136 networks – that is, 6 counties x 4 (or 7) one-stop centers x and 4 (or 5) 

workforce development programs – for data analysis. At the selection process, I obtained 

suggestions through several interviews with Mr. Michael Switzler, vice president of 

Workforce Florida Inc.27 He recommended counties that have very similar socio-economic 

conditions but very different outcomes and performances over time.28  

Variables and Measurement 

Structural equation modeling is central to analysis of data for our research 

questions. Figure 4.1 depicts the variables in the hypothesized model and their 

relationships to each other. The properties of the research constructs in the proposed 

structural model (Figure 4.1) and the proposed hypotheses were tested using a LISREL 

8.30 package for structural equation analysis and procedures (Jöreskog & Sörbom, 1999), 

and a UCINET 6.0 program for the analysis of network structure constructs (Bogaritti 

2002). Structural Equation Modeling (SEM) evaluates how well a proposed model that 

contains observed indicators and hypothetical constructs explains the data (Bollen, 1989a 

& 1989b; Hoyle, 1995). It also enables one to measure or specify the structural 

relationships among sets of unobserved (latent) variables, while describing the amount of 

unexplained variance (Byrne, 1998; Davies, Goode, Mazanec, & Moutinho 1999;).  

The hypothetical model in this study was designed to measure structural 

relationships among the unobserved constructs that are set up on the basis of relevant 

theories and prior empirical research and results. Therefore, the SEM is an appropriate 

technique for testing the proposed structural model and hypotheses for this study.  

The SEM is a statistical methodology that takes a confirmatory approach to the 

multivariate analysis of a structural theory bearing on some phenomenon (Byrne 1998). A 

structural theory should be based on explaining relationships among multiple variables or 

constructs. A series of structural equations and relations, which can be modeled pictorially 

                                                 
26 More description will be presented in the following section.  
27 This agency aims to develop strategies to target the needs of job seekers and employers across the 
employment spectrum-from entry into the workforce to cultivating workers to fill coveted high skill/high 
demand jobs. 
28 In fact, prior to this study I conducted a pilot study about relationships of network structures and network 
performance during Nov. 2002. I presented the results at the Academy of Management Annual Meeting, 
Seattle, WA, August 2003. 
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to enable a clearer conceptualization of the theory under study, represent the processes in 

in structural equation modeling. Thus, through the SEM procedure, it is possible to 

simultaneously examine and explain the pattern of a series of inter-related dependence 

relationships among a set of latent (unobserved) constructs (Reisinger & Turner, 1999).  

 

 

 

 
 
 
 

 
 
 

 

 

 

Network Structure 

- multiplexity 

- density 
- centralization 

Network Management 

- program stability 

- capacity building 

Network Social Capital 

- trust/professional norm 

- legitimacy 

Network Performance 

- target achievement 

- customer satisfaction 

Network Learning 

- negotiation process 

- adaptation 

Figure 4.1 Variables and Hypothesized Model 

 

A latent variable is a hypothetical construct that cannot be directly measured or 

observed, although it is the actual phenomenon that is of interest. For example, network 

social capital cannot be directly estimated without appropriate scale development because 

the measure should be accurate, valid, and reliable. DeVellis (1991) asserted that scales 

should be developed to estimate its actual magnitude at the time and place of measurement 

for each person measured. Hence, this study also needs to address the measurement task 

about scale development because latent variables exist.  

To consider desirable accuracy, validity, and reliability for measurements, this 

study follows the commonly used practice of starting with tested items in the literature. 

Besides adapting test items, this study develops new items for several constructs that have 

not been tested.29 In this situation, items are designed and tested based on theories in a 

process as described by DeVellis (1991). To obtain reliability, efforts are taken to ensure 

                                                 
29 I use survey questionnaires for trust from the Harvard Social Capital Research Center and for network 
learning from a couple of articles.  
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that ambiguous items or terms have been eliminated, and directions are clear and easy to 

follow as suggested by O’Sullivan, Rassel, and Berner (2003).  

In this study, a 7-point Likert scale is used rather than a 5-point scale because “as 

the number of rating scale categories decreases, so does the correlation coefficient, apart 

from any inherent relationship between the variables being correlated” (Peterson, 2000, p. 

65). This study uses a semantic differential scale with numerical forms. According to 

Rosenthal, Robert, and Rosnow (1991), researchers who construct interval scales must be 

cautious in constructing scales that are reliable. Although there is no consensus regarding 

whether categories should be labeled as a means to organize survey questions (Peterson, 

2000), this study uses no internal categories in order to minimize acquiescence response 

set bias. As Folz (1996) insisted, respondents are quickly bored when they encounter too 

many questions with the same format, and they may superficially scan for answers they 

think apply, to end the ordeal quickly. To avoid such bias, this study adopted several 

strategies, such as changing format, adding some non-Likert questions, and using both 

questions and statements. Social desirability bias was also controlled in framing the 

questions, even though the issue is not critical for mail surveys (Dillman, 1978). In 

particular, survey questions alternate between judgments that are implied to be positive 

and negative. Following is the description of individual variables and measurement. The 

full questionnaire is included in Appendix B.  

Network performance 

• program performances 

For network performance measures, this study used “The Monthly Management 

Report” from the Florida Agency for Workforce Innovation (AWI), which contains 

monthly performance data as well as cumulative performance data for measures contained 

in each region's performance contract with AWI.  The report evaluates financial programs 

and four major programs; WIA, Wagner-Peyser, Welfare Transition, and TANF. It 

contains 23 performance indicators that represent only those transactions that are entered 

into specified data systems during a given month. The report is designed as a management 

tool to assist regions in tracking their individual performance on a monthly rather than 

quarterly basis.   

• customer satisfaction 

Customer satisfaction is an essential element of performance accountability (Kelly 

& Swindell, 2002). The motto “accountability for results” as a public-service ethic 
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suggests adoption of the techniques and values of the private sector (deLeon and Denhart 

2000). The Customer satisfaction measures for WIA participants, WP applicants, and 

WIA/WP employers are calculated. These are reported on a 0-100 scale based on the 

American Customer Satisfaction Index (ACSI).  For the sake of mathematical calculation, 

the ACSI score is multiplied by the total number of responses then divided by the number 

of responses, thus resulting in the performance being the ACSI score, rather than a 

percentage. Following is a brief description of network performance measurements.  

• WIA service: percentage of WIA adults who gained employment; percentage of 

the average WIA Adult program hourly wage at entry into employment. 

• AWI service: percentage of Wagner-Peyser applicants who gained employment; % 

of the average Wagner-Peyser program hourly wage at entry into employment. 

• WT service: percentage of the sum of cases that received Temporary Assistance to 

Needy Families (TANF); % of the average Welfare Transition program hourly 

wage at entry into employment; % of the sum of cases that begin receiving TANF. 

• BP service: percentage of employers receiving new hires; % of the job openings 

received. 

• YT service: percentage of the number of WIA Younger Youth (14-18) that exited 

the program with positive outcomes (enter employment, military, apprenticeship 

programs, post-secondary education, and/or did stay in secondary education or 

receive a diploma); % of the goals attained during the month. 

• Customer satisfaction: the weighted average of employer ratings on questions 

regarding overall satisfaction reported. 

The dependent variable in network performance was operationalized as an aggregate of 

the above items (See Appendix D for further details). 

Network structure 

This study used network multiplexity, density, and centralization to measure 

network structural properties. These measures are developed from social network analysts.  

Network multiplexity, density, and centralization. Network measurement includes 

various concepts and techniques designed to analyze relational data. Unlike attribute data, 

which focus on the characteristics or features particular to individual actors, the relational 

data are based on the connections that relate one actor to another (Wasserman & Faust 

1994). The relational data that can be used to measure relationships “are the contacts, ties 

and connections, the group attachments and meetings, which relate one agent to another 
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and so cannot be reduced to the properties of the individual agents themselves” (Scott 

2000, p. 3). The methods appropriate for expressing the linkages (whether social, political, 

economic, epidemiological, or whatever) that run among agents are found in the network 

analysis literature (see Wasserman & Galaskiewicz 1994). 

Multiplexity implies how many different types of relationships occur together in a 

network. Thus, multiplexity in a service implementation network implies the strength of 

ties binding a network’s actors together (Wasserman and Faust, 1994). Network 

participants that have multifaceted relationships with others have stronger relationships 

and would be able to learn better in situations involving unexpected occurrence or 

complex situations. Hansen (1999) argued that weak ties interfere with performance on 

projects involving complex situations. So multiple, diverse contact points between 

network participants are likely to make stronger relationships and to be more conductive to 

transferring experience or knowledge. Opportunities to interact across different types of 

relationships increase opportunities for communication and also increase understanding 

between individuals (or organizations). In practice, when workforce development 

organizations have multiple organizational relationships with a network partner, they are 

more likely to attend to information from the partner because that partner is important to 

the participating organizations. Thus, the more diverse relationship a network has, the 

higher multiplexity it is.  

Density describes the general level of connection among the points in a network. It 

is expressed as a percentage and is calculated by dividing the actual number of links in a 

network by the maximum possible number of links (Wasserman and Faust 1994; Scott, 

2000). Density depends upon two other parameters of network structure: the inclusiveness 

of the graph and the sum of the degree of its points. Thus, the more inclusive the graph, 

the more dense it is. Also, the higher the degree of the points in a graph, the more dense it 

is.  

Centrality at the level of the network is referred to as “centralization” (Scott, 2000; 

Wasserman and Faust, 1994). Centralization, like density, provides information about the 

compactness of the overall structure of the network. While density indicates the overall 

level of network cohesion, centralization describes the extent that this cohesion is centered 

around a particular actor. Centralization is thus a measure of the tightness of a network 

around its most central point (Scott, 2000). Measures of centralization are based on 

differences between the centrality of the most central actor and that of all others in the 

network.  
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Network social capital 

Trust/reciprocity.  

Trust is important because it facilitates coordination and collaboration among 

organizations. This study examines trust among service-providers and employers. For 

making survey questions on trust, preexisting studies are applied and modified (e.g., the 

Nonprofit Research Center at the Kennedy School of the Harvard University). Legitimacy 

is about how network participants are willing to engage with others for better network 

performance. In the following survey questions respondents were asked to indicate their 

degree of agreement regarding trust among two groups (service providers and employers) 

and legitimacy: 

• In everyday life, I always trust people, even those with whom I am not familiar.  

• I trust my employers on job recruiting.  

• I trust my service providers.  

• I understand what service providers are providing.  

• I understand what employers are expecting.  

• I believe that service providers help employers find appropriate job seekers. 

• I believe that service providers achieve most of the goals that they have set.  

• I believe that service providers succeed in coordinating needs of both job seekers 

and employers.  

• I fully follow guidelines or rules that service providers present.  

• I often feel pressure from employers’ guidelines.            

• I believe others generally agree with principles that service providers represent. 

• As a result of discussion or recommendations from others service providers readily 

adapt new rules/processes. 

Network learning 

Through shared learning, network participants exchange ideas and adapt new 

institutional rules or norms. In other words, they learn when they interact with each other 

and what they learn changes with whom they interact. As discussed in Chapter 3, network 

participants compare their performance with a target of performance, and change or 

coordinate network forms or resources for organization actions or changes. Over time 

networks evolve and change in adaptive ways. Learning takes place through the detection 

of a performance gap (Duncan and Weiss 1979). In this sense, detection and correction of 

error and adaptation of new changes or rules is important in the analysis of network 
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learning process. The following questions were given to respondents to measure these 

characteristics:  

• I think that service providers tend to address employers’ requirements accurately. 

• I believe it is important for service providers to monitor their performance to meet 

periodic goals. 

• I believe service providers appear to spend very little time trying to negotiate their 

performance targets with the regional and state agencies.  

• I believe service providers frequently compare their performance with other 

service providers within the region.    

• Service providers meet regularly with the regional board and other service 

providers to discuss their performance and ways to improve performance.   

Network management 

Network management is related to increasing the capacity and maintaining the 

network for better network performance. Network management would try to choose or 

decide appropriate strategies to adapt to new network environments or demands for better 

network performance. Stability and efforts for improving network performance are 

considered in this study. The following questions were considered: 

• Service providers have consistently provided this kind of service to customers. 

• Service provider’s regional board members have changed frequently. 

• Service providers’ board members invest much effort in their roles on the board. 

• Service providers have frequently changed their organization structure or 

communication system. 

• My center and regional board have actively tried to obtain a grant or program 

funds from state or federal agencies? 

In measures of stability, O’Toole and Meier (2003b) used managerial stability and 

teacher stability. From the survey respondents, managerial stability was measured simply 

as the number of years the superintendent has been employed by the district. From the 

Texas Education Agency, teacher stability was measured as the percentage of teachers 

employed by the district during the preceding year who continue to work for the district. 

For this study, stabilities of individual workforce development services are measured from 

the survey responses of service providers and employers for the questions above.  

Questionnaire Validation 
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This study utilized a self-administered survey method. Once the final measurement 

scales and the survey questionnaire were developed, the survey package that included a 

cover letter and survey questionnaire was sent to the selected service providers and 

employers. However, prior to collecting the main data for the study, a pilot study was 

conducted to test the measurement scales and survey questionnaire in order to improve 

clarity and readability. Once an initial measurement scale and survey questionnaire was 

developed based on an extensive literature review and the objectives of the study, the 

initial pretest survey questionnaire was circulated to one of the regional workforce boards. 

The purpose of this procedure was to determine if there was a necessity for revision of the 

survey design, layout, or wording, and whether it was necessary to clarify any ambiguous 

measurement items. Participants were encouraged to provide their feedback and comments 

about the initially developed survey questionnaire, and then such suggestions were taken 

into account in the revision of the questionnaire. Their comments and suggestions were 

incorporated into the design of the questionnaire used in the pilot study.  

After survey questionnaires were developed, colleagues and employees of 

workforce development agencies reviewed the questionnaires. In addition, one 

professional expert and researchers in practice reviewed the survey format and contents. 

After the review process of the survey questionnaire, it was finalized to distribute to the 

target group. This study also calculates means and standard deviations for all latent 

variables via the SPSS 11.0 program to check for sufficient data variation.  

Confirmatory factor analysis was utilized to check unidimensionality or 

homogeneity of the scales using the LISEREL program, because it was necessary to 

confirm whether all items reflect individual constructs (Clark & Watson, 1995). In general, 

items in a factor analysis should load together with individual loadings of at least .35 (see 

Comrey, 1988; Guadagnoli & Velicer, 1988). Finally, the Cronbach Alpha’s Coefficient 

was used to test reliability for consistency of measurement scales between subjects and 

over time.  

Data Collection and Data Analysis Procedures 

A final version of the survey questionnaires was sent to target groups (service 

providers and employers) by mail and electronic message.30 This study does not use any 

identifiers on the survey questionnaires to preserve the confidentiality of respondents. A 

one-page cover letter on letterhead was developed as shown in Appendix B. In the mail, I 

                                                 
30 This study uses simultaneously regular mail and on-line surveys to maximize response rate. 
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will include pre-paid return and self-addressed envelopes in order to increase response rate. 

Moreover, the survey has been approved by the Human Subject Committee of the Florida 

State University. I have attached a copy of the letter of approval in Appendix A.  

The Ucinet 6.0 program was used to analyze factors of network structure and 

LISREL 8.0 program was used for the structural equation models. Central tendency, 

standard deviation, and correlation coefficients were estimated for variables. With 

confirmatory factor analysis, I tested the construct validity of all latent variables and check 

Cronbach’s Alpha coefficients for reliability of measurement. Ordinary least squares 

multiple regression analyses were run to see how individual variables explain network 

performance independently. The regression coefficients show how the paths should be 

directed in the structural model. Finally, structural equation modeling (SEM) was 

employed to test the causal relationships. SEM also tests the construct validity and 

measurement reliability.  

Structural Equation Model
31

 

Structural equation models (SEM) are often diagrammed by using path models in 

which the factors (hypothetical constructs) are viewed as latent variables. These structural 

equation models typically consist of two parts: the measurement model, and the structural 

equation model. The measurement model specifies how the latent variables or hypothetical 

constructs are measured in terms of the observed (measured). The structural equation 

model specifies the direct and indirect relationships among the latent variables.  

Key concepts/ issues 

Variance/Covariance matrix. The SEM uses a variance/covariance matrix, which is 

the unstandardized version of a correlation matrix. In a square correlation matrix, we have 

values of 1.00 on the diagonal (indicating the perfect correlation of a variable with itself), 

and zero=order correlation above and below the diagonal.   

Correlation vs. Covariance. The difference in using a correlation matrix and a 

variance/covariance is analogous to using z-tranformed measures versus measures in their 

original metric in a regression equation. Using the former adjusts internally for differences 

in means and variance, and produces a set of measures all of which have a mean of zero 

and a variance of 1. 

                                                 
31 This section aims to introduce general concepts and procedures of structural equation model from a 
textbook of Hoyle (1995). 
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Factors influencing the Correlation Coefficients. First, types of scale influence the 

correlation coefficient. Interpretation is facilitated when all variables are similarly scaled. 

If variances are widely divergent, the correlation may be affected. Second, linearity needs 

to be checked because we can make the necessary adjustments. Third, regarding sample 

size, larger sample sizes will likely be necessary as the complexity of the model increases.  

Part vs. Partial Correlation. Partial correlation removes the effects of the control 

variables from both dependent and independent variables, whereas part correlation – also 

semi-partial correlations- removes the effects of control variables from the independent 

variable only. Partial correlation coefficient captures the association between two variables 

while controlling for a third variable. For example, if we have three variables, we may 

want to know the association between two variables, with the one variable controlled. The 

formula for computing partial correlation is:  

r1,2,3 = r1,2 – r1,3 r2.3 / [(1 – r2
1,3)(1 – r2

2,3)]
 1/2 

Partial correlation will be greater in magnitude than part correlation coefficients. Part 

correlation coefficients controlling the effects of the third variable are extracted from only 

one of the two variables of interest. The formula for computing part correlation is:  

r1(2,3) = r1,2 – r1,3 r2.3 / (1 – r2
2,3)

1/2 

In regression analysis, for example, the squared part correlation tell us the increment to the 

model R2 accomplished by adding each variable into the equation.  

Path analysis 

The path analysis examines direct and indirect effects of independent variables on 

dependent variables. But, this process is required to back up a theoretical model or 

arguments. In other words, this is not a method of estimation, but a method of allowing the 

assessment of effect. Path coefficient takes on the values of a Pearson product moment 

correlation and/or a standardized partial regression coefficient. Path coefficients are 

generally depicted as arrows connecting one variable to another. Curves arrows represent 

correlation coefficients. In practice, correlation effects are indicated by a curved arrow, 

and can be taken from the reproduced correlation matrix. That is, direct effects are also 

found in the reproduced correlation matrix, which means that they are already adjusted for 

the other independent variables, and indirect effects are produced by multiplying relevant 

path coefficients.  
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Meantime, factor analysis is used to determine which sets of observed variables 

share common variances so that they can be combined into constructs. Confirmatory factor 

analysis is used to create the constructs from measures theorized as relevant, and 

exploratory factor analysis is used to investigate how observed variables may be related to 

underlying latent constructs. Connecting path diagrams and factor analysis we can define 

the pathway of primary interest to the research question (the former), and ascertain the 

measurement strategy used to formulate the constructs (the latter).  

Five Steps in SEM 

The SEM establishes the relationships among latent variables and uses four basic 

prefixes: observed variable, observed variable error, latent variable, and latent variable 

error. Reliability and validity should be considered for reasonable SEM modeling. The 

SEM involves the decomposition of covariance; that is, a covariance matrix of the latent 

independent variables and a covariance matrix of the equation prediction errors must be 

checked. Throughout this check, we can specify that equation prediction errors are 

correlated or covary because some unmeasured latent variable is leading to error in both 

equations. This is a kind of specification error.  

Model specification: Formulates an initial theoretical model. Prior to building a 

model, we have to think about the theoretical model and arguments as derived from 

literature review and professional advice. A theoretically coherent model leads to more 

complete specification, thus reducing time and cost in the study.  

Identification: Involves an assessment of research questions and sufficient 

information. It is crucial the researcher resolves the identification ‘problem’ prior to the 

estimation of parameters. For this, we must fix the scales of the latent variable. Second, 

reciprocal or nonrecursive structural models are sometimes a source of the identification 

problem. If we have a nonrecursive model, OLS is not an appropriate method of 

estimation. Third, it is good thing to begin with as parsimonious (simple) a model as 

possible, and with a minimum number of parameters. If this model is identified, then you 

can consider including other parameters in subsequent models. Also, we can use some 

tests for checking on the identification of a model. In particular, Wald’s rank test has to do 

with the inverse of the information matrix and is computed by LISEREL 8.  

Estimation: Assesses the scale and distributional properties of measurement. In this 

stage, we examine different methods for estimating parameters. This estimation process 
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involves the use of a particular fitting function to minimize the difference between Σ and S. 

Several fitting functions of estimation procedures are currently available: unweighted or 

ordinary least square (ULS or OLS), generalized least squares (GLS), and maximum 

likelihood (ML). The ULS estimates are consistent, have no distributional assumption or 

associated statistical tests, and are scale-dependent. The GLS and ML methods are scale-

free, which means that if we transform the scale of one or more of our observed variables, 

the untransformed and transformed variables will yield estimates that are properly related. 

If the observed variables are interval-scaled and multivariate normal, then the ML 

estimates, standard errors, and chi-square test are appropriate. However, if the observed 

variables are ordinal-scaled and/or extremely skewed or peaked, then the ML estimates, 

standard errors, and chi-square test may not be appropriate.  

Testing model fit: Uses appropriate fit indices to compare alternative models. The 

determination of model fit in structural equation modeling is not as straightforward as it is 

in other statistical approaches. Some fit indices can be computed given knowledge of the 

null model (independence, whether the covariances are assumed to be zero in the model). 

There exist a lot of types of goodness-of-fit criteria in the model: chi-square, adjusted 

goodness-of-fit index (AGFI), the normed fit indix (NFI), Tucker-Lewis index (TLI), 

parsimonious fit index (PFI), relative noncentrality index (RNI), and centrality index (CI). 

(for a review, Schumacker and Lomax 1996, 120-123)   

Respecification: Reconsiders our specification and re-estimates research model. A 

given model is said to be properly specified when the true model, the one that generated 

the data, is deemed consistent with the model tested. The ultimate goal is to determine 

which model generated the sample covariance matrix. Thus, the question of interest is, to 

what extent does the true model deviate from the model tested? There are a number of 

procedures available for the detection of specification errors so that more properly 

specified subsequent models may be evaluated (during respecification). An obvious 

intuitive method is to consider the statistical significance of each parameter estimated in 

the model. Another method of examining misspecification is to examine the residual 

matrix. These should be small in magnitude and should not be larger for one variable than 

another. Large values overall indicate serious general model misspecification. Some of the 

expected parameter change, Langrange multiplier, and Wald statistics in the LISREL8 

indicate the estimated change in the magnitude and direction of each nonfree parameter if 

it were to become free (rather than the predicted change in the goodness-of-fit test as with 
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the modification indices). This could be useful, for example, if the sign of the potential 

free parameter is not in the expected direction. This would suggest that such a parameter 

should remain fixed.  

Evaluation of Structural Equation Modeling 

Three types of overall model fit measures are commonly used in evaluating 

measurement and structural models: Absolute Fit Measures (AFM), Incremental Fit 

Measures (IFM), and Parsimonious Fit Measures (PFM) (Byrne, 1998; Hu & Bentler, 

1995; Maruyama, 1998). An absolute fit measure directly assesses how well a priori 

theoretical model fits the collected data, and an incremental fit measure evaluates the 

proportionate fit by comparing a target model with a more restricted baseline model. A 

parsimonious fit index diagnoses whether model fit has been accomplished by over-fitting 

the data with too many coefficients. The Chi-square test, the noncentrality parameter 

(NCP), and the root mean square error of approximation (RMSEA) are commonly utilized 

to evaluate the model. Other goodness-of-fit measures are generally considered to help the 

model evaluation (Bentler, 1990), since the Chi-square is potentially influenced by the 

sample size (Bollen & Long, 1993). A low Chi-square value should be desired because a 

large value of the Chi-square value relative to the degrees of freedom indicates that there 

is a difference between the observed and estimated covariance matrices with a statistically 

significant value.  

Regarding another absolute fit index, the noncentrality parameter indicates the 

results of the likelihood-ratio Chi-square statistic, which is less affected by or independent 

of the sample size. It is recommended to use this measure in making comparisons between 

the alternative models because this fit measure cannot be statistically tested. The 

Goodness-of-fit index (GFI) represents the overall degree of fit, indicating a nonstatistical 

measure ranging in value from zero (poor fit) to 1.0 (perfect fit). A higher GFI value 

indicates a better fit. The above .95 would be desired to indicate a better fitting model.  

The standardized root mean square residual indicated the average difference 

between the predicted and observed variances and covariances in the model (Hu & 

Bentler, 1999). The smaller the standardized root mean residual, the better the model fit. 

The root mean square residual represents an average of the residuals between observed 

and estimated input matrices and is calculated by the square root of the mean of the 

squared residuals. The root mean square error of approximation indicates a close 
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approximation of fit relative to the degrees of freedom that could be expected if the model 

is estimated in the population, not just from the sample drawn for the estimation (Steiger, 

1990). If the RMSEA point estimate is less than .05 and the lower and upper boundaries of 

confidence interval is less than the recommended values of .05 and .08 respectively 

(Browne & Cudeck, 1993), the model would be acceptable (Jöreskog & Sörbom, 1996).  

As the incremental fit index can be assessed to compare the proposed model to the 

baseline model. The examples of these fit indexes are the adjusted goodness-of-fit index 

(AGFI), the normed fit index (NFI), the relative fit index (RFI), and the comparative fit 

index (CFI). The AGFI as an extension of the GFI is adjusted by the ratio of degrees of 

freedom for the proposed model to the degrees of freedom for the null model. It is 

recommended that a value greater than or equal to .95 is an acceptable level for a good fit. 

The NFI, RFI, and CFI are used for comparing the proposed model with the null model. It 

is recommended that a value greater than or equal to .95 is an acceptable level for a good 

fitting model. In other words, larger values represent higher levels of goodness-of-fit.  

Among the parsimonious fit indexes the parsimonious normed fit index (PNFI) and 

parsimonious goodness-of-fit index (PGFI) are used to assess whether model fit has been 

obtained by over fitting the sample data with too many coefficients. The PNFI indicates 

the number of degrees of freedom used to achieve a level of fit. It is recommended that 

higher values of the PNFI are better. The PGFI explains the complexity of the 

hypothesized model in the assessment of the overall fit. A PGFI value larger than .50 

would be acceptable for a good model fit (Byrne, 1998). 

Reliability and Validity of the Measurement Scales  

Reliability and validity issues are central in the measurement scales. Reliability 

refers to the degree of consistency between multiple measurements of a variable. It is also 

considered as the extent to which the measurement is random error-free and produces the 

same results on repeated trials (DeVellis, 1991; Gable & Wolf, 1993). Thus, the reliability 

coefficient shows what percentage of variance in the measurement scale can be considered 

as a true variance (Kerlinger 1973).  

Test-retest and the internal consistency method are commonly used among the 

estimating methods of reliability for measurement scales (Zikmund, 1997). As the more 

commonly used measure, the internal consistency method assesses the homogeneity of the 

single-factoredness of the measurement scale and analyzes the variance-covariance 
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components of the measures of a latent construct. This method can assess the ability of 

scale items to highly correlate with other items of the same scale that are supposed to 

measure the same latent construct. This study calculates the composite reliability for 

assessing the reliability of a principle measure of each latent construct in the measurement 

model. The reliability extracted for a latent construct is assessed separately for each 

multiple indicator construct in the model (Hair et al., 1998; Muller, 1996). 

In general, a commonly used cut-off point for composite construct reliability is .70 

(Hair et al., 1998; Gable & Wolf, 1993). However, values greater than .60 could be 

acceptable if the study is exploratory in nature. As another evaluation method for construct 

reliability, the variance extracted measure is used to explain the overall variance in the 

indicators accounted for by the latent construct. The variance extracted measure is 

recommended to exceed to .50 in that a higher variance extracted value explains that the 

indicators are truly representative of the latent construct (Hair et al. 1998). The formulas 

for construct reliability and variance extracted are as follows. 

 

Construct Reliability 
 
                                           (Sum of standardized loadings) 2 

                       =     ---------------------------------------------------------------------------------------------------------------------------------------- 

                     (Sum of standardized loadings) 2
 + Sum of indicator measurement error 

 

 

Variance Extracted 
 
                                        Sum of squared standardized loadings 
                       =     ----------------------------------------------------------------------------------------------------------------------------------------- 

                    Sum of squared standardized loadings + Sum of indicator measurement error 
 

 

Validity indicates the appropriateness, meaningfulness, and usefulness of the 

specific inferences and actions based on test scores (Gable & Wolf, 1993). It also assesses 

how well the conceptual and operational definition of the measurements and indicators 

match what they are designed to measure (Newman, 1994; Rosenthal & Rosnow, 1984). 

Validity aims to have the adequacy of a scale and its ability to predict specific events, or 

its relationship to measures of other constructs as described by Devellis (1991). There are 

three commonly used approaches to validity: face/content validity (item sampling 

adequacy or the agreement among professionals that the item is measuring what it is 

supposed to measure), criterion-related validity (the degree of correspondence between a 
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measure and a criterion variable), and construct validity (the ability of a measure to 

confirm a network of related hypotheses generated from a theory based on the constructs) 

(see Bollen, 1989b; Devellis, 1991; Zikumund, 1998). In this study, the face/content 

validity was addressed by acquiring information about the questionnaires from coworkers 

and researchers who are familiar with the concepts and content of workforce development 

services.  

Finally, the construct validity and the discriminant validity were examined through 

the structural equation modeling process. Specifically, convergent validity was assessed in 

the measurement model by confirmatory factor analysis by estimating t-tests of factor 

loadings, as well as the corresponding significance (Anderson & Gerbing, 1988; Bagozzi 

& Philips, 1982). As a result, if all factor loadings for the indicators in the same construct 

are statistically significant, this can be evidence of the supporting convergent validity of 

the constructs. The discriminant validity was used to assess the measurement model by the 

Chi-square difference statistic between the unconstrained, and constrained models of each 

pair of constructs were estimated (Anderson & Gerbing, 1988; Bagozzi & Philips, 1982). 

More detailed information about the results of reliability and validity tests are reported in 

Chapter 5. 

Advantages of Structural Equation Modeling  

Structural equation modeling allows for tests of theoretical propositions in 

nonexperimental data. In other words, Structural equation modeling can be conducted to 

test the causal relationships. Unlike regression analysis and path analysis, structural 

equation modeling tests the construct validity and measurement reliability. It can also 

include multiple dependent variables and feedback loops, offering more opportunities to 

investigate subtle relations such as mediating effects (Musil, Jones, Warner, 1998).  

Moreover, it allows researchers to work with perfectly reliable causes and effects 

within the structural model (Hatcher, 1994). When independent variables do not explain 

variations in dependent variable(s), regression analysis cannot tell us whether it is because 

of a lack of a relationship between the variables or because of poor measurements (Musil, 

Jones, & Warner, 1998). Hatcher (1994), nonetheless, suggested that several conditions 

must be met for structural equation analysis: interval- or ratio-level measurement for all 

indicator variables, minimum number of values (at least 4) for indicator variables, 

normally distributed data, absence of multicollinearity, minimal number of observations 
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(at least 100 or 5 times the number of parameters to be estimated). These conditions have 

been met in the current study. 
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CHAPTER 5 

RESULTS AND FINDINGS 

 

 

 

Previously discussed in Chapter 4 are the research methods, instruments, and 

procedures developed to test the research hypotheses proposed in this study. This chapter 

describes the results of data collection and presents findings of the research hypotheses 

tests. The descriptive statistics of measurement scales, the reliability, and validity of the 

measurement scales are examined. The results of regression analyses and hypotheses tests 

applied in structural equation modeling are presented and theoretical findings are 

discussed.  

 

Data Collection 

The sample of this study is composed of employers and service providers who 

have provided or received workforce development programs (i.e., job training & 

consulting, or job posting and recruiting). To get the information about employers I have 

contacted the head quarters office of one-stop centers in Florida.32 In fact, getting the 

information of the employers is very challenging because of confidentiality policies. I 

conducted several interviews with staff working for the Agency for Workforce Innovation 

and the Workforce Florida Incorporated to discuss appropriate ways to obtain the 

information about the employers. During the interviews, I explained that the importance of 

this study was to enable state and local workforce development policy makers to get some 

ideas or implications for their regions. I provided the interviewees with a framework of 

this study’s four dimensions (network structure, social capital, network learning, and 

network management) of workforce development program determinants. Most 

interviewees understood the framework and assisted me in getting the data and other 

relevant information.  

                                                 
32 Personally, I worked as a research intern for the Agency of Workforce Innovation during 2001- 2002. 
During the period, I conducted a pilot study regarding impacts of network structures on network 
performance. With the agency’s support I was able to get access to the employer information. (see a copy of 
non-commercial agreement in the Appendix C). I used the information only for this dissertation.  
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At the same time, I visited six regional workforce boards selected for this study 

and met executive directors or program managers and discussed issues of current 

workforce development programs.33 During the visit to local one stop centers, I could get 

information about service providers within the region.  

The self-administered survey questionnaire, which was finalized from a pilot study, 

was sent to regional workforce boards on August 2004, and the distributed surveys were 

collected by April 30, 2005 (Appendix B for cover letter and the final survey instrument). 

Before sending the survey package, electronic mail messages were sent to the staff of 

regional workforce boards to ask them to participate in this research and in the survey 

process. After sending the survey package, electronic mail reminders were sent. When the 

electronic mail messages were sent to respondents, the survey questionnaire and letter 

were attached. The web-based survey was also conducted for respondents with on-line 

access. The web-based survey was much easier for gathering the data. This study used 

both mailed surveys and electronic mail surveys.  

As shown in Table 5.1, a total of 970 surveys were returned from employers, after 

eliminating the incomplete surveys, 927 were identified to be valid. One hundred four 

responses from sixty service providers were obtained.  

 

Table 5.1 

Survey Response Rate 

 

 Number Percent (%) 

Total target population 
    - Employers 
    - Service Providers 
 
Total coded samples 
    - Employers 
    - Service Providers 
 
Total usable samples 
    - Employers 

- Service Providers 
 

 
2,500 

130 (65) 
 
 

970 
60 
 
 

927 
104 (60) 

 
100 
100 

 
 

38.8 
92.3 

 
 

37.8 
92.3 

 

                                                 
33 I visited each region during a two day period. During this period, I visited main offices of regional 
workforce boards and one-stop centers within the region. During this time, I conducted the survey and 
contacted staff to assist me.  Since I conducted regular mail survey and on-line survey, I needed to have staff 
to help me administer the surveys.  

 65



The initial response rate included in the data analysis resulted in 38.8% of 

employers responding. However, after eliminating respondents who did not provide at 

least five questions in the measurement scales (33 respondents) and also deleting outliers 

who were identified based on the results of case wise diagnostics (standardized residual) 

from multiple regression analyses (20 respondents), a total of 927 respondents were used 

for further statistical data analyses for this study. As a result, a 37.8%34 response rate was 

obtained. A response rate of 92.3% from service providers was achieved.35   

The summary of employer characteristics used for this study is reported in Table 

5.2. A comparison of the major characteristics between samples collected for this study 

and population was considered.  

 

Table 5.2 

Characteristics of Employers 

 

Sample 
Types of Industry 

Number Percent (%) 
Population* 

Service 434 46.9% 45.6% 

Government 129 14.0% 6.1% 

Finance, insurance, and real estate 112 12.1% 24.1% 

Transportation, communication, and      
public utilities 

111 11.9% 

Trade 65 7.0% 

20.9%** 

Manufacturing 47 5.1% 5.3% 

Others 28 3.0% 7.7% 

 
Note: * The data are based on the employment sharing data percentages provided by the  
             Enterprise Florida Incorporated (2004). 
        ** The value adds both transportation, communication, and public utilities, and trade columns. 

                                                 
34 In terms of Babbie (2001), 50 percent response rate is considered adequate, 60 percent is good, and 70 
percent is very good. However, a typical return rate is around 30 percent. More importantly, demonstration 
of lack of response bias is much more crucial than the absolute level of the response rate because the reason 
why “response rate” is important is that it is a major factor leading to response bias, or lack of 
representativeness (Shaughnessy & Zechmeister, 1994). 
35 I tried to get many responses from all respondents because in making network boundaries missing data 
may be problematic. I contacted respondents several times in order to get complete data. Nevertheless, five 

organizations did not give answers. Thus, the organizations were excluded inevitably in this analysis. Provan 

and Milward (1991) illustrated that dropping peripheral participants from the network in this fashion does 
not substantially alter the results of the network analysis. 
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The respondents of the employers in the sample have had different kinds of 

industries. The service industry is the majority with 46.9%, government accounts for 

14.0%, finance, insurance, and real estate at 12.1%, transportation, communication, and 

public utilities yielded 11.9%, trade 7.0%, manufacturing 5.1%, others 3.0%. According to 

Enterprise Florida Inc. (2004), the employment sharing data percentages are: service to 

include education, health service, leisure & hospitality, and other services 45.6%, public 

administration 6.1%, finance, insurance and real estate 24.1%, trade, transportation, and 

utilities 20.9%, manufacturing 5.3%, and others 7.7%. This information is very similar to 

the industry distribution of the sample.36  

Years in business are 6-25, 42.0%, more than 26 year 40.1%, 5 years or less 17.9%. 

The average number of employees is about 316, with a standard deviation of 47. The 

distribution of number of employees is basically normal, considering the data is not biased 

in terms of years of employees in the workforce development programs.  

 
Table 5.3 

Number of Employers Receiving Workforce Development Service 

 
Rural Areas 
(Group A)  

Suburban Areas 
(Group B) 

Urban Areas 
(Group C) 

Period RWB* A RWB* B RWB* C RWB* D RWB* E RWB* F 

Jul.  2003 93 42 332 240 238 530 

Aug. 2003 80 35 275 235 219 487 

Sep. 2003 60 26 149 163 227 328 

Oct. 2003 40 20 167 125 268 316 

Nov. 2003 32 21 125 109 172 332 

Dec. 2003 17 22 73 68 116 304 

Jan. 2004 38 34 152 103 131 264 

Feb. 2004 31 17 137 100 167 266 

Mar. 2004 31 46 145 143 185 297 

Apr. 2004 50 20 136 127 185 207 

May. 2004 28 17 131 79 248 213 

Jun. 2004 28 20 101 78 256 310 

Jul. 2004 97 47 411 236 385 483 

Aug. 2004 64 48 293 158 344 449 

Sep. 2004 59 22 202 172 246 439 

Oct. 2004 46 24 270 144 236 441 

Sum (7/’03 – 6/’04) 528 320 1923 1570 2412 3854 

Average (Monthly) 49 28 196 140 215 339 
Note: * RWB (Regional Workforce Board) 

                                                 
36 This data are available at the website  
(http://www.eflorida.com/floridasregions/laborforce.asp?level1=3&level2=102&level3=246&region=nw). 
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Table 5.4 

Number of Employers Requesting Job-Posting/Recruiting 

 
Rural Areas 
(Group A)  

Suburban Areas 
(Group B) 

Urban Areas 
(Group C) 

Period RWB* A RWB* B RWB* C RWB* D RWB* E RWB* F 

Jul.  2003 141 119 496 491 415 866 

Aug. 2003 149 90 555 482 398 859 

Sep. 2003 164 75 398 565 477 742 

Oct. 2003 119 36 502 543 561 948 

Nov. 2003 127 46 395 461 428 678 

Dec. 2003 73 70 345 350 293 860 

Jan. 2004 146 111 582 403 395 866 

Feb. 2004 131 49 565 463 440 680 

Mar. 2004 139 129 693 626 599 870 

Apr. 2004 201 77 735 583 649 743 

May. 2004 123 54 631 379 559 618 

Jun. 2004 153 64 615 390 610 824 

Jul. 2004 158 82 674 457 588 785 

Aug. 2004 145 63 723 306 610 751 

Sep. 2004 111 33 582 409 430 803 

Oct. 2004 118 45 775 548 496 937 

Sum (7/’03 – 6/’04) 1666 920 6512 5736 5824 9554 

Average (Monthly) 137 69 593 461 497 806 
Note: * RWB (Regional Workforce Board) 

 

Table 5.3 showed how many employers have received workforce development 

services from service providers during June 2003 through October 2004. Table 5.4 also 

showed how many employers have requested job-posting/recruiting to service providers 

during June 2003 through October 2004. On average, 37.7% of the employers have 

received workforce development services, which included the number of job-

posting/recruiting considered during a given time period. Specifically, rural areas (Group 

A) and suburban areas (Group B) had a similar ratio of service receiving, 32.7% and 

31.9%, respectively, while urban areas (Group C) had a somewhat higher ratio of service 

received, 40.7%. Presumably, individuals in urban areas might have better chances to find 

job-seekers and employers with good benefits in terms of situations of labor markets, 

employment, economy, industry, and so forth.  

Table 5.5 compared labor markets, employment, and wages with six workforce 

regions. The data showed local workforce data on employment, job creation, turnover, and 

earnings. In terms of the data, we can see that selected regions which included rural, 

suburban, and urban areas labor market situations had both similar conditions and different 
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conditions. In term of an indicator like “New Hires,” for example, 5,908 at RWB and 

6,194 at RWB B in the rural areas are very similar, while the Average Monthly Earning 

indicator RWB C ($2,943) and RWB D (#2,320) of suburban areas are very different. 

 
 

Table 5.5 

LEHD Florida WIA Reports – 2003 Quarterly Workforce Indicators
37

  

 
Rural Areas 

(Group A)  

Suburban Areas 

(Group B) 

Urban Areas 

(Group C) 

Period RWB A RWB B RWB C RWB D RWB E RWB F 

Total Employment 26,602 33,328 180,862 111,856 480,031 680,722 

Job Creation 2,466 2,766 13,657 8,642 48,463 50,212 

New Hires 5,908 6,194 34,498 25,917 130,793 138,075 

Separations 6,674 8,144 46,302 30,054 163,584 181,821 

Turnover 13.70% 13.70% 13.70% 13.90% 17.60% 14.50% 

Avg Monthly Earning $2,165 $2,365 $2,943 $2,320 $2,822 $3,044 

Avg New Hire Earning $1,678 $1,836 $2,039 $1,688 $1,994 $2,277 

Note: Total employment: Total number of jobs with positive earnings in the current quarter.  
       Job Creation: The number of new jobs that are created by either new area businesses or the expansion of  
                                 employment by existing firms. 
       New Hires: Total number of accessions that were also not employed by that employer during the  
                                 previous four quarters.  
       Separations: Total number of workers who were employed by a business in the current quarter, but not  
                                 in the subsequent quarter. 
       Turnover Rate = (1/2) * (accessions + separations) / employment stable jobs 
       Avg Monthly Earning: Total quarterly earnings of all full-quarter employees divided by the number of  
                                  full-quarter employees, divided by 3.  
       Avg New Hire Earning: Total quarterly earnings of all full-quarter new hires divided by the number of  
                                  full-quarter new hires, divided by 3. 

 
 

Table 5.6 summarizes characteristics of service providers collected for this study. 

The service provider respondents consisted of service/training providers 11.7%, state 

agency 40.0%, non-profit sector 40.0%, and private sector 7.9%. Their roles are program 

leader 28.8%, administrative staff 26.9%, coordinator 21.2%, program manager/executive 

director 7.7%, others 15.4%.  Their ages ranged from 18-24 years old 7.4%, 25-34 years 

                                                 
37 The Longitudinal Employer-Household Dynamics (LEHD) of U.S. Census Bureau provides federal and 
state administrative data on employers and employees with core Census Bureau censuses. (data available at 
the website: http://lehd.dsd.census.gov/led/index.html) 
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old 11.1%, 45-55 years old 44.4%, 55-64 years old 27.8%, and older than 64 years old 

9.3%.   

 
Table 5.6 

Characteristics of Service Providers 

 Number Percent (%) 

 
Types of Organization (n=60) 
    - Service/training providers 
    - State agency 
    - Non-profit agency  

- Private organization 
 

Roles of Respondents (n=104) 
    - Program leader 
    - Administrative staff 
    - Program coordinator 
    - Program manager/executive director 
    - Others 
 
Ages (n=81) 
    - 18 ~ 24  
    - 25 ~ 34  
    - 45 ~ 54  
    - 55 ~ 64  
    - Above 64  
 

 
 
7 
24 
24 
5 

 
 

30 
28 
22 
8 
16 
 
 
6 
9 
36 
22 
8 

 
 

11.7% 
40.0% 
40.0% 
8.3% 

 
 

28.8% 
26.9% 
21.2% 
7.7% 
15.4% 

 
 

7.4% 
11.1% 
44.4% 
27.8% 
9.3% 

  

Geographical Distributions of Regional Workforce Boards 

Table 5.7 and Figure 5.1 report the geographic distributions of service providers 

used for this study. Florida has 24 regional workforce boards and each individual board 

has about 3 – 7 one-stop centers and service providers. Considering similar socioeconomic 

conditions and suggestions from experts in the workforce development program, a total of 

six regional workforce boards (two boards per urban, suburban, and rural) were selected 

for this study. A total of 57.1% of respondents of employers are located in urban areas, 

followed by suburban areas (34.6%), and rural areas (8.3%).  

This distribution of the employer samples is very similar to the distribution of the 

employers who have received workforce development services, as shown in Table 5.3. In 

terms of Table 5.3, 7.9% of the employers are in the rural areas, 34.7% of the employers 

are in the suburban areas, and 57.7% of the employers are in the urban areas.  
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Table 5.7 

Geographic Distributions of employers 

 

 Number Percent (%) 

Rural Area 
    - Regional Workforce Board A 
    - Regional Workforce Board B  
 
Suburban Area 
    - Regional Workforce Board C 
    - Regional Workforce Board D  
 
Urban Area 
    - Regional Workforce Board E 
    - Regional Workforce Board F  
 

 
48 
29 

 
 

187 
134 

 
 

205 
324 

 
5.2% 
3.1% 

 
 

20.2% 
14.4% 

 
 

22.2% 
34.9% 

Total 927 100% 

 

Rural area:

RWB A, RWB B

Suburban area: 

RWB C, RWB D

Urban area: 

RWB E, RWB F

Figure 5.1 Geographic Distributions of Workforce Development Boards  
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Descriptive Analyses 

The descriptive information for all the items of the employer survey is summarized 

in Table 5.8. From the results, sufficient variation is present. Respondents were asked to 

provide answers on each item that was measured by a seven point Likert scale ranging 

from 1 being “Strongly Disagree” to 7 being “Strongly Agree.” This measurement scale 

consisted of 15 items reflecting network social capital, network learning, and network 

management.  

 
Table 5.8 

Descriptive Analysis of Employer Survey Items 

Employers Survey Items Mean 
Standard 
Deviation 

 
1. I trust people, even those with whom I am not familiar. 
2. I trust one-stop centers or service providers.   
3. Other employers understand what one-stop centers provide.  
4. Service providers help job-seekers. 
5. Service providers help employers. 
6. Service providers succeed in coordinating job seekers and  
      employers.  
7. Job-seekers or employers generally agree with principles that 
     service providers present.  
8. Service providers tend to reflect employers’ demands  
     accurately. 
9. Service providers adapt the identified needs of employers. 
10. Service providers hold balanced positions between two  
       sides. 
11. Employers meet with service providers to improve  
       performance. 
12. Employers cooperate well with other service providers  
       within our region. 
13. My organization has consistently received services from  
        service providers. 
14. Service providers have frequently changed their  
       organization structure or communication system. 
15. Service providers invest much effort in their roles for job- 
       seekers and employers. 
 

 
5.29 
4.66 
5.02 
5.76 
4.57 
5.24 

 
4.34 

 
4.88 

 
4.74 
3.95 

 
3.97 

 
4.65 

 
4.48 

 
4.27 

 
3.91 

 
1.095 
1.423 
1.623 
1.417 
1.474 
1.415 

 
1.696 

 
1.597 

 
1.878 
1.690 

 
1.49 

 
0.95 

 
2.041 

 
1.723 

 
1.315 

Note: Measurement scale, 1=Strongly Disagree and 7 = Strongly Agree 

 

Based on the mean score of each item, the lowest mean score is for Item 15 

(M=3.91; SD=1.32), “one-stop centers invest much effort in their roles for job-seekers and 

employers.” Item 10 “in linking with job seekers and employers, one-stop centers always 

hold balanced positions between two sides,” also has a low mean score (M = 3.95; SD = 
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1.69). In contrast, Item 4, “employers believe that service providers help job-seekers 

increase job skills and find appropriate jobs,” has a particular high mean (M = 5.76; SD 

=1.41). Item 1, “in everyday life, employers always trust people, even those with whom 

employers are not familiar,” also has a high mean score (M = 5.29; SD =1.09). 

Next, descriptive information for all items in the service provider survey is 

summarized in Table 5.9. This measurement scale consisted of 28 items reflecting network 

social capital, network learning, and network management. The lowest mean score is for 

Item 14 (M=3.78; SD=1.10), “I believe that job-seekers or employers generally agree with 

principles that service providers present.” In contrast, Item 7, “service providers believe 

that service providers help job-seekers increase job skills and find appropriate jobs,” has a 

high mean value (M = 5.43; SD = .92).  

 

Table 5.9 

Descriptive Analysis of Service Provider Survey Items 

Service Providers Survey Items Mean 
Standard 
Deviation 

 
1. I trust people, even those with whom I am not familiar. 
2. I trust employers which receive services from our systems.   
3. Job-seekers understand what my organization is providing.  
4. Employers understand what my organization is providing.  
5. Service providers understand what job-seekers expect.  
6. Service providers understand what employers expect.  
7. Service providers help job-seekers. 
8. Service providers help employers. 
9. Service providers succeed in coordinating needs of job  
     seekers and employers.  
10. Regional board helps state agencies understand situations of 
      my organization.  
11. Regional board helps coordination with service providers.  
12. Demands of regional boards or service providers are  
      reflected well in their negotiated targets.  
13. Service providers feel pressure in the negotiation process of  
      performance targets. 
14. Job-seekers or employers generally agree with principles  
      that service providers present. 
15. Service providers reflect employers’ demands accurately. 
16. It is a top priority to monitor its performance. 
17. Service providers compare performance with others.  
18. Service providers try hard to negotiate performance targets  
      with the regional and state agencies.  
 

 
4.78 
4.30 
5.17 
4.28 
5.03 
4.58 
5.43 
5.22 
4.88 

 
5.03 

 
4.57 
4.28 

 
4.17 

 
3.78 

 
4.43 
4.35 
4.88 
4.60 

 

 
.922 
.997 
.905 
1.136 
.843 
1.046 
.927 
1.136 
1.027 

 
.901 

 
.945 
1.236 

 
.994 

 
1.106 

 
.851 
1.233 
.904 
.867 
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Table 5.9 - Continued 

Employers Survey Items Mean 
Standard 
Deviation 

 
19. Service providers meet with the regional board and other  
      service providers to discuss their performance.   
20. Service providers readily adapt new rules/processes. 
21. Service providers question about their own beliefs. 
22. Service providers think through their standpoint regarding  
      job-seekers and employers in the decision-making situation .
23. Service providers cooperate well with other service  
      providers within our region. 
24. Service providers provide these services consistently. 

- WIA (Workforce Innovation Act):  
- AWI (Agency Workforce Innovation): 
- WT (Workforce Transition): 
- BP (Business and Profession): 
- YT (Youth Training): 

25. My region’s board members have changed frequently. 
26. My region’s board members make efforts to improve in  
       their roles. 
27. My region has frequently changed its organization structure  
      or communication system. 
28. My center and regional board have actively tried to obtain a  
      grant or program funds from state or federal agencies? 
 

 
4.62 

 
5.05 
4.45 
4.65 

 
4.63 

 
 

4.22 
5.18 
5.35 
4.78 
4.30 
5.17 
4.28 

 
5.03 

 
4.58 

 

 
1.342 

 
.872 
.891 
.954 

 
.863 

 
 

1.075 
1.000 
.971 
.922 
.997 
.905 
1.136 

 
.843 

 
1.046 

 

Normality 

Since regression analysis and structural equation modeling (SEM) are used to test 

the hypotheses in this study, it is necessary to check the univariate or multivariate 

normality (Byrne, 1995; Kline, 1998). In most cases, the normality assumption is tested 

with residuals, not raw data. Nevertheless, normality tests are often applied to focal 

concepts and/or key dependent variables. This is because a violation of normality can 

inflate the Chi-square statistic and produce upward bias in critical values for determining 

coefficient significance. Depending upon the degree of violation of normality, different 

estimation methods may be utilized for testing the hypotheses in structural equation 

modeling. For example, the weighted least square (WLS) estimation should be considered 

with a large sample size if the data have a non-normal distribution. Otherwise, the 

maximum likelihood (ML) or generalized least squares (GLS) estimation method is 

suggested (Bollen, 1989; Jöreskog & Sörbom, 1999). If the data have normal distribution 

and the sample size is large enough, the maximum likelihood (ML) or generalized least 
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squares (GLS) estimation process is recommended (Chou & Bentler, 1995). Generally, 

skewness and kurtosis statistics are used to test the normality (Byrne, 1998; Kline, 1998). 

It is assumed that zero represents perfect normality in the data distribution of the variable. 

Skewness can be categorized into two directions; positive skewness indicates a 

distribution with an asymmetric tail extending toward more positive values, and negative 

skewness shows a distribution with an asymmetric tail extending toward more negative 

values. Kurtosis refers to the proportions of scores in the middle of a distribution or in its 

tails relative to those in a normal curve. It usually explains the relative peakedness or 

flatness of a distribution compared to the normal distribution. Positive kurtosis indicates a 

relative peak and negative kurtosis indicates a relatively flat distribution.  

In this study, the normality of data in terms of skewness and kurtosis was 

examined. As a rule of thumb, Byrne (1998) suggested that the variables can be 

considered as moderately non-normal if they indicate skewness values ranging from 2.0 to 

3.0 and kurtosis values from 7.0 to 21.0; extreme normality is defined by skewness values 

greater than 3.0, and kurtosis values greater than 21. In the Appendix F, the results of 

skewness and kurtosis on each measurement scale for six constructs were examined and 

presented: employers network social capital (EMNSC), employers network learning 

(EMNL), employers network management (EMNM), service providers network social 

capital (SPNSC), service providers network learning (SPNL), and service providers 

network management (SPNM). With the above categories as guidelines, and with 

skewness and kurtosis values of less than 2 in all of the measurement items for the six 

constructs, it can be considered that generally the measurement items were normally 

distributed. 

Reliability of Measurement Scales 

In any measurement scale, obtaining reliability is an essential issue. Scale 

reliability referred to the proportion of variance attributed to the true score of the latent 

construct (DeVellis, 1991; Gable & Keilty, 1998). Internal consistency reliability usually 

indicates the homogeneity of items comprising a measurement scale. The internal 

consistency means the extent that its items are inter-correlated. Thus, high inter-item 

correlations explain that the items of a scale have a strong relationship to the latent 

construct, measuring the same thing.  

The internal consistency of a measurement scale is usually examined by using 

Cronbach’s coefficient alpha. It is generally recommended that if a measurement scale 

having a Cronabach’s coefficient above .70 is acceptable as an internally consistent scale. 
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However, if the scale has a coefficient alpha below .70, the scale should be examined for 

any sources of measurement errors such as inadequate sampling of items, administration 

errors, and theoretical errors in developing a measurement scale (Gable & Wolf, 1993). 

The SPSS reliability analysis was conducted to calculate the Cronbach Coefficient 

Alpha (Table 5.10). While an Alpha value of .7 is desirable, a value higher than .6 is 

acceptable. First, among the latent variables of employer survey are employer network 

social capital (EMNSC) and employer network learning (EMNL) which have alpha values 

higher than 0.7. Employer network management (EMNM) also has acceptable values no 

lower than 0.60. Second, service provider network social capital (SPNSC) are among the 

latent variables of service providers survey, with alpha values higher than 0.7. Service 

provider network learning (SPNL) have acceptable values no lower than 0.60. The results 

suggest that most measurements are reliable in terms of internal consistency. However, 

common factor analysis is needed to further assess the unidimensionality of the items in 

the following section. In order to confirm item reduction decisions, much more attention 

should be paid to latent variables. 

 

Table 5.10 

Summary of the Measurement Reliability (Cronbach’s Alpha) 

Measurement Scale Number of Items 
Cronbach’s 

Alpha (α) 

 

Network Social Capital 

    - Employers (EMNSC) 

    - Service Providers (SPNSC) 

Network Learning 

    - Employers (EMNL) 

    - Service Providers (SPNL) 

Network Management 

   - Service Providers (program stability)

      Service Providers (org. change) 

   - Employers  

 

 

6 

12 

 

4 

7 

 

9 

3 

4 

 

 

.8654 

.7591 

 

.9240 

.6107 

 

.6889 

.6605 

.9721 
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Validity of Measurement Scales 

Validity is related to whether a particular construct is the underlying cause of item 

covariation, whereas reliability is associated with how consistent a set of measurement 

items or indicators are (DeVellis, 1991). Validity usually refers to the extent to which the 

measurement items or indicators measure what they are supposed to measure (Hair et al., 

1998). Construct validity deals with the adequacy of a scale as a measure of a specific 

indicator.  

There are generally judgmental and empirical evidence for scale validity. First, 

judgmental validity can be achieved before the measurement scale is administered to the 

target study population. The judgmental validity is mainly used for examining the 

adequacy of the conceptual and operational definition of the measurement scale on the 

basis of the theoretical background. The evidence for the judgmental validity can be 

obtained by the face or content validity. Second, for the empirical evidence the 

relationships among the items within the measurement scale are examined as well as 

relationships to the measurements, after the measurement scale is administered to the 

study population.  

In order to verify the face or content validity, the measurement scales for the 

constructs were examined by researchers at the Florida Department of Education and 

experts at the Florida Workforce Incorporated. Further, prior to the main survey 

administration, a pilot survey from one regional workforce board was conducted to 

examine the appropriateness and adequacy of the operational terminologies and contents 

of the measurement scales in targeted groups. Through these procedures, the content 

validity of the measurement scales was achieved and further procedures and research for 

this study were supported.  

Regression Analyses 

Descriptive Statistics for the Latent Variables 

Table 5.11 summarized descriptive statistics for the latent variables. For this 

analysis, a total of 136 sub-network data were used. As stated in the previous chapter, unit 

of analysis for this study is workforce development networks linking service providers and 

employers. Thus, this study will use modified data for final regression and structural 

equation modeling analyses. That is, five major workforce development services of 

individual one-stop centers were identified. A set of a specific workforce development 

service network data includes information of the network characteristics (network 

structure, network social capital, network management, and network learning). For 
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example, if one stop center A provides the AWI service for 50 employers, average score of 

the network social capital of the 50 employers will be employed in the data of the network 

social capital characteristic of one stop center A’s AWI service for the final regression and 

structural equation modeling analysis.  

 

Table 5.11 

Descriptive Statistics for Latent Variables  

 Minimum Maximum Mean Std. Deviation 

1. NP .85 1.64 1.3021 .18964 

2. NSM .32 1.84 1.6560 .13451 

3. SPD .24 .65 .4316 .09927 

4. SPC .20 .68 .5103 .12382 

5. SPNSC 2.50 5.80 4.5333 .68735 

6. EMNSC 4.29 5.15 4.7851 .19844 

7. SPNL 3.85 5.07 4.6086 .31631 

8. EMNL 2.50 5.80 4.3851 .90406 

9. SPNM 4.27 5.15 4.6891 .22829 

10. EMNM 3.85 5.07 4.6120 .33683 

   Note: N= 136 

 

As shown in Table 5.11, network performance has been achieved on average for 

130% of the performance targets.38 In other words, one-stop centers accomplish results 

better than their performance targets (M = 1.30; SD = 0.19). Multiplexity, among 

measures of network structure, ranged from 1.25 to 1.85 pathways that were provided 

employers with resources or information from service providers (M = 1.65; SD = 0.14). 

The individual employer has on average 1.65 different service channels (pathways) from 

service providers in receiving a specific workforce development service. Network density 

ranged from .24 to .65 (M = .43; SD = .01) and network centralization ranged from .20 

to .68 (M = .51; SD = .12). Employers are generally willing to trust service providers and 

follow network rules or guidelines (M = 4.78; SD = .20) and service providers also tend to 

trust other service providers and employers (M = 4.78; SD = .69). Employers indicated 

positive responses for network learning (M = 4.39; SD = .91), and service providers also 

                                                 
38 One stop centers are evaluated their performance achievement comparing their performance target level. 
For example, if one stop center A has 120 % of performance targets, the center achieves above 20% more 
than initial performance target level given. (see Appendix E for detail network performance of RWBs) 
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have positive consideration for the learning process of employers (M = 4.68; SD = .29). 

Employers show positive signs for program stability and network management (M = 4.38; 

SD = .90), and service providers also show positive consideration for network 

management (M = 4.60; SD = .32).  

Correlation Analysis 

Table 5.12 summarizes correlation coefficients among lateen variables to check 

whether the data have possible collinearity problems among variables for hypothesis 

testing. The results in Table 5.12 show that multicollinearity issues do not exist since high 

correlations (greater than .70 or .80) do not exist.  

 

Table 5.12 

Correlation among Latent Variables 

 

 1 2 3 4 5 6 7 8 9 

1. NP 
1         

2. NSM 
.23** 1               

3. SPD 
.22** .20* 1             

4. SPC 
-.48** -0.11 -0.06 1           

5. SPNSC 
.5** 0.12 .2* -.2* 1         

6. EMNSC 
.28** 0.21 0.05 -0.14 0.07 1       

7. SPNL 
.32** 0.11 0.12 -.16* 0.15 0.06 1     

8. EMNL 
.25** 0.01 -0.05 -.26** .22** 0.13 .15* 1   

9. SPNM 
.19* -0.07 -0.05 0.01 .19** -0.07 -0.05 0.04 1 

10. EMNM 
.33** -0.03 0.11 -0.19 .17* 0.04 0.05 0.08 .23** 

Note: ** Coefficient significant at the .01 level (two-tailed). * Coefficient significant at 
the .05 level (two-tailed). Pearson Correlation coefficients are used. 

 

For relations between independent and dependent variables, some observations 

could be made. Network performance is positively correlated with network multiplexity 

and density (p< .01), but negatively associated with network centralization (p< .01). As we 

expected, network social capital, network management, and network learning significantly 

correlate with network performance.  

From Table 5.12, the correlation coefficients are not high, which is good because 

they indicate that the latent variables are very likely to be different constructs. In other 
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words, it is very likely that they have high discriminant validity. Admittedly, this 

observation is preliminary, and other indices are assessed later in this chapter. 

Test for Linear Relationship 

Another requirement of structural equation modeling (SEM) is to check the 

linearity of relationship between dependent and independent variables. To check the 

linearity, residual plots against independent variables are examined. In case of violations 

of linearity, the use of transformed independent variables is considered to uphold these 

requirements. For each variable, the present study evaluates the linearity assumption by 

plotting the studentized residuals against the predicted values.  

It is relatively difficult to recognize perfect linear relationships from the plots. 

Several observations can be made. First, there seems to be no clear linear relationship 

between network performance and multiplexity. Second, there seems to be no clear linear 

relationship between network performance and network management, which is not in line 

with the hypothesis that was proposed. Extra attention must be paid to this pair of 

variables in future analysis. For many other relationships, there seem to be many outliers 

in the plots, meaning that outlier detection and reduction should be conducted before a 

final regression model and a path model are obtained. 

Multiple Regression Analysis 

Equation (M5.1) indicated multiple regression analysis employing nine 

independent latent variables.  

 

Network Performance (NP) = a0 + 1* NSM + 2* SPD + 3* SPC + 4*EMNSC 

         + 5*SPNSC + 6* EMNM+ 7* SPNM + 8* EMNL + 9* SPNL … (M5.1) 

 

The multiple regression analysis procedure was performed. As shown in Table 

5.13, the regression analysis reveals that Model M5.1 significantly predicts workforce 

development network performance, F (9,136) = 19.11, p < .0001.39 R2 for the model 

is .577, and adjusted R2 is .547. In terms of individual relationships between the 

independent variables and the dependent variable network performance (NP), network 

structure multiplexity (NSM) (t = 1.747, p < .10), service provider centralization (SPC)  (t 

= -3.963, p = .0001), employer network social capital (EMNSC) (t = 3.487 p = .001), 

SPNSC (t = 6.032, p < .0001), service provider network learning (SPNL) (t = 3.158, p 
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= .002), employer network management (EMNM) (t = 4.128, p = .0001), and service 

provider network management (SPNM) (t = .226, p = .015), all significantly predicted NP 

(SPC is negatively related with NP). Surprisingly, employer network learning (EMNL) is 

not significantly associated with NP (t = .387 p = .699) and SPC is also not significantly 

related with NP (t = .372 p = .710).  

Model M5.1 satisfies all linear regression assumptions. SPSS regression analysis 

options are used to investigate possible heteroskedasticity or nonconstant variance. The 

test shows no heteroskedasticity (X2 = 40.23, p = .25).40  The normality assumption is also 

satisfied because residual analysis passes the normality test. For ease of presentation the 

plots are omitted here.  

 

Table 5.13 

Multiple Regression Statistics for Network Performance 

Independent Variables Coefficients t-value Sig. 

NSM .105 1.747 .083 

SPD .023 .372 .710 

SPC -.253 -3.963 .000 

EMNSC .207 3.487 .001 

SPNSC .383 6.032 .000 

EMNL .024 .387 .699 

SPNL .190 3.158 .002 

EMNM .380 4.128 .000 

SPNM .226 2.466 .015 

    

Adjusted R2 .547   

       N=136 

 

This regression implies that the latent variables have significant relationships with 

network performance. The regression results provide some clues about which latent 

variables need to be closely examined when this study conducts the structural equation 

modeling analysis. That is, all latent variables except service provider density and 

employer network management constructs appear to have some relationship with the 

dependent variable (network performance).  

                                                                                                                                                   
39 The F-test assesses whether 1 =  2 =  3 =  4 =  5 =  6 =  7 =  8 =  9 =0 (H0). The null hypothesis 
could mean that this model is not useful in explaining the variability in network performance (NP). 
40 The null hypothesis for this test is homodasticity. If the model is well-fitted, there should be no pattern to 
the residuals plotted against the fitted values. If the variance of the residuals is non-constant then the residual 
variance is said to be "heteroscedastic." A commonly used graphical method is to use the residual versus 
fitted plot to show the residuals versus fitted (predicted) values.  The scatter plot subcommand is used to plot 
*zresid (standardized residuals) by *pred (the predicted values).  On the display the pattern of the data points 
gets very narrow towards the right end, which is an indication of mild heteroscedasticity.  
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Measurement Model 

 

Structural equation modeling is composed of two components: the measurement 

model and the structural equation model. The measurement model is the component of the 

general model in which latent constructs are prescribed. The latent constructs are 

unobserved variables implied by the covariances among two or more observed variables or 

indicators. Confirmatory factor analysis for the measurement model is used to evaluate a 

priori or theoretical hypotheses with respect to relationships among and between observed 

indicators and their underlying latent constructs. In this sense, the measurement model 

specifies the posited relationships of the observed variables to the latent constructs, while 

the measurement model describes the freedom of random error and uniqueness associated 

with their indicators.  

It is suggested that confirmatory measurement models should be evaluated and re-

specified before the measurement models are tested (Anderson & Gerbing 1988). That is, 

each construct in the model should be analyzed separately before testing the measurement 

models overall. Further, even though each construct has an acceptable fit based on the fit 

indices, a pair of constructs should be examined in order to confirm that the pre-specified 

variables or indicators driven by the underlying theory measure what is theoretically 

turned out to be its underpinning structure. The measurement model should be modified so 

that the final model becomes theoretically meaningful as well as a statistically acceptable 

model. Thus, the final measurement model should represent the theoretical model of 

interest under the study. After assessing the overall model, the properties of each latent 

construct are assessed separately through investigating the completely standardized 

loading, the error variance, the construct reliability, and the variance extracted. 

A confirmatory factor analysis (CFA) is used as a method to test the measurement 

model which specifies the posited relations of the observed variables to the underlying 

constructs. This CFA approach examines whether the collected data are consistent with a 

priori specified model, or a highly constrained hypothesized model (Byrne, 1998; 

Maruyama, 1997). Thus, CFA allows identification and clustering of the observed 

variables in a pre-specified, theory-driven hypothesized model to evaluate to what extent a 

collected data set confirms what is theoretically believed to be its underlying constructs 

(Mueller, 1996). In this study each measurement model of the six constructs can be 

examined through a process of confirmatory factor analysis 
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In this study, a total of four measurement models and six constructs (EMNSC, 

SPNSC, EMNL, SPNL, EMNM, and SPNM) were proposed and examined. As the 

detailed theoretical and empirical aspects of each construct and observed indicators were 

described in previous chapters, all of the measurement models were developed on the 

basis of conceptual, theoretical, and empirical reviews. Through a process of CFA, each 

measurement model was confirmed in terms of measuring the underlying constructs. Since 

CFA is performed on the basis of the premise that the observed variables are not perfect 

indicators for the underlying constructs, each construct in the measurement model was 

evaluated separately and then the overall measurement model was tested. The model 

estimation process for each model will be provided along with statistical results. This 

study uses modification indices (MI), absolute fit measures (AFM), incremental fit 

measures (IFM), and parsimonious fit measures (PFM) to evaluate the proposed model.  

The covariance matrices in the process of the CFA, which are based on product 

moment correlation and standard deviation, were used as input data matrices to analyze 

the data, since the analysis of correlation matrix data may create problematic results 

(Byrne, 1998; Jöreskog & Sörbom, 1993). Additionally, as the method of parameter 

estimation, maximum likelihood method was used because the scales of observed 

indicators were continuous, the observed variables are normally distributed according to 

the results of skewness and kurtosis, and the variables in the hypothesized model were 

believed to be valid.  

Further, the modification indices estimation method has been widely used in 

studies of structural equation modeling because this estimation method has been found to 

be quite robust even if the normal distribution of the observed variables are sometimes 

violated (Chou & Bentler, 1995). Particularly, when the observed data are normally 

distributed and the collected data are not small (n=136), the maximum likelihood method 

is suggested to estimate the parameters because it can obtain computational simplicity, 

accuracy, and correctness of statistical results. 

Confirmatory Factor Analysis (CFA) for Service Provider Network Social Capital  

For the service provider network social capital construct, 15 indicators were 

utilized to measure the construct from service providers. For the input file, after specifying 

15 observed indicators, the diagonal elements of the covariance matrix are fixed at one. 

The variance/covariance matrix of the network social capital construct was assigned to a 

symmetric matrix with all parameters free to be estimated. While the standardized solution 

calculates standardized coefficients based on a standardized latent construct, but 
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unstandardized observed variables, the completely standardized solution is estimated 

based on a standardized latent construct and standardized observed variables (Bollen, 

1989; Bollen & Long, 193; Mueller, 1996). Lastly, modification indices and fitted 

variance-covariance matrix residuals were examined.  

The results of the initial estimation of the CFA of the network social capital 

construct were not acceptable since there was a Chi-square value of 521.17 with 90 

degrees of freedom (p < .001) and a Root Mean Square Error of Approximation (RMSEA) 

of .285. RMSEA explains the error of approximation in the population; values should be 

less than .08 for a good fit. Accordingly, other fit indices also indicated a poor fit and 

suggested that the estimate parameters should be modified. Based on the results of the t-

value, standard error, squared multiple correlations (R2), and completely standardized 

solution, eight indicators (items 3, 5, 8, 9, 10, 12, 14, and 15) were deleted because of low 

t-values, high standard error, low explained variances, and relatively less important 

variables as indicators of the service provider network social capital construct.  

Byrne (1998) argued that the t-value - which represents the parameter estimate 

divided by its standard error - should be greater than ± 1.96 at the .05 significance level to 

be a significant indicator for the associated construct. It is also suggested that the squared 

multiple correlation (ranging from .0 to 1.0), which examines the extent to which the 

measurement model adequately represents the observed indicators, should be preferably 

high. These values are utilized to estimate the indicator reliability that explains the extent 

to which an item adequately measures its associated underlying construct (Bollen, 1989). 

After five indicators were deleted, the CFA with 7 indicators was re-run to 

estimate whether or not the collected data fit the modified model. Still, the results of the 

CFA indicated a poor fit with a Chi-square value of 67.07 with 14 degree of freedom 

(p= .000) and a RMSEA of .253. Other fit indices also did not produce satisfactory results. 

These included the Goodness-of-Fit Index (GFI = .75), the Adjusted Goodness-of-Fit 

Index (AGFI = .51), and the Normed Fit Index (NFI = .68).  

There are three options to improve the measurement model by adjusting the error-

correlated indicators: one of the correlated indicators can be deleted; the estimation of two 

error-correlated indicators can be examined by estimating the error covariance; and the 

composite mean score from two error correlated indicators can be used to recreate the 

covariance matrices. However, in improving the model fit, the theoretical or empirical 

justification should be made on the specification of correlated errors (Byrne, 1998).  
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In terms of the results of the modification indices (MI), four sets of correlated 

errors were found; between items 6 and 7 (MI = 17.2), items 2 and 6 (MI = 15.5), items 7 

and 2 (MI = 8.1), and items 11 and 4 (MI = 15.4). By looking at the statements in item 2 

(In everyday life, I always trust people, even those with whom I am not familiar), item 6 (I 

understand what job-seekers are expecting), and item 7 (I understand what employers are 

expecting), the three indicators are not conceptually and closely related to closed trust and 

legitimacy in that the items may represent general perceptions on trust and job-seekers’ 

expectations. Additionally, item 4 (I believe that job-seekers understand what my 

organization is providing) and items 11 (I believe that regional board helps state agencies 

understand situations of my organization) are also conceptually associated with the general 

workforce development program rather than specific functions or roles of service 

providers.  

For this study, the composite mean scores from items 2, 6, and 7, and items 4 and 

11 were calculated and re-created the covariance matrices for estimating the re-specified 

model in CFA. This procedure may be somewhat beneficial in that the original items are 

not ignored so that information related to these items could be interpreted for practical 

purposes. Further, this composite mean score may build stronger variances in estimating a 

better fitting model. 

The specified model with four indicators was estimated after recreating the 

covariance matrices as an entered matrix for the CFA. The final results of the CFA for the 

service provider network social capital are presented in Table 5.14. The re-specified model 

results in a Chi-square of 0.88 with 2 degrees of freedom that is not significant at a level of 

.05 (p = .64). All other fit indices also showed that the data successfully fit the model with 

GFI = .99, RMSR = .028, AGFI = .96, NFI = .99, and PNFI = .33.  

Determining the relative importance of the observed variables as indicators of the 

service provider network social capital construct, the completely standardized factor 

loadings revealed comparatively high loadings, ranging from .65 to .94. In terms of the 

squared multiple correlations (R2), which are used to examine the extent to which the 

measurement model adequately represents the observed indicators (Byrne, 1998; Kline, 

1998), R2
 values ranged between .42 and .88. These coefficient scores also serve as 

indicator reliabilities (Bollen, 1989).  
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Table 5.14 

The Results of CFA for Service Provider Network Social Capital (SPNSC) 

 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Network Social Capital 

 
1. Service providers trust employers and 

succeed in coordinating needs of job 
seekers and employers. (Item 2,6&7) 

2. Job-seekers and regional board understand 
service providers’ activities. (Item 4&11) 

3. Service providers are reflected well in their 
negotiated targets. (Item 13) 

4. 4. Service providers reflect employers’ 
demands accurately. (Item 16) 

 
 
 

.87 
 
 

.94 
 

.65 
 

.67 

 

.72 

 
.75 

 
 

.88 
 

.42 
 

.45 

 

.63 

 
.25 

 
 

.12 
 

.58 
 

.55 

 

Goodness-of-Fit Statistics 

 
Absolute Fit Measures 
Chi-square (χ²) of estimate model 
Goodness-of-fit index (GFI) 
Root mean square residual (RMR) 
Root mean square error of approximation 
(RMSEA) 
 
Incremental Fit Measures 
Adjusted goodness-of-fit index (AGFI) 
Non-normed fit index (NNFI) 
Normed fit index (NFI) 
 
Parsimonious Fit Measures 
Parsimony goodness-of-fit index (PGFI) 
Parsimony normed fit index (PNFI) 
Comparative fit index (CFI) 
Incremental fit index (IFI) 
 

 
 
 
 

.88 (df=2, p=.64) 

.99 

.02 

.00 
 
 
 
.96 
.99 
.99 
 
 
.20 
.33 
1.0 
1.0 

 

The composite reliability of service provider network social capital measurement 

construct revealed a value of .72, which exceeded the recommended level of .70 (Hair et 

al., 1998). The variance extracted measure as another measure of reliability was also 

calculated. This measure indicates the overall amount of variance in the indicators 

accounted for by the latent construct. It is suggested that the variance extracted measure 

should exceed a threshold guideline level of .50 for the construct (Hair et al., 1998). In this 
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study, the extracted variance for the construct of service provider network social capital 

resulted in .63, which exceeds a recommended level of .50 

Overall, the service provider network social capital construct and the three 

observed indicators show satisfactory results of fit indices. Thus, the measurement items 

related to the service provider network social capital construct are relatively significant 

indicators to measure the construct for further analysis. 

Confirmatory Factor Analysis (CFA) for Service Provider Network Learning  

For the service provider network learning construct, eight indicators were 

employed in the initial CFA model. Eight indicators were specified to input the diagonal 

elements of covariance matrix. Also, all parameters of the service provider network 

learning construct were estimated after being assigned to a symmetric variance/covariance 

matrix. The standardized coefficients, modification indices (MI), and fitted variance-

covariance matrix residuals were examined.  

The results of the initial estimation of the CFA of the service provider network 

learning construct were not acceptable, since there was a Chi-square value of 127.78 with 

20 degrees of freedom (p < .001) and a Root Mean Square Error of Approximation 

(RMSEA) of .30. Accordingly, other fit indices also indicated a poor fit and suggested that 

the estimate parameters should be modified. Four indicators (items 17, 18, 21, and 22) 

were deleted because of low t-values, high standard error, low explained variances, and 

relatively less important variables as indicators of the service provider network learning 

construct as suggested by Byrne (1998).  

In terms of the results of the standard errors, item 20 was the highest (.80). 

Looking at item 20 (my organization meets frequently with the regional board and other 

service providers to discuss its performance and ways to improve performance) and item 

19 (my organization tries hard to negotiate performance targets with the regional and state 

agencies), the two indicators are closely related to negotiation efforts in that the items tend 

to represent general perceptions on negotiation efforts by regional board and other service 

providers.  

Using the composite mean score for two error correlated indicators, the CFA with 

3 indicators (items 19&20, 23, 24) was re-run to estimate whether or not the collected data 

fit the modified model. The final results of the CFA for the service provider network 

learning are presented in Table 5.15. The results of the CFA indicated a better fit with a 

Chi-square value of 0 with 0 degrees of freedom (p= 1.0) and a RMSEA of .0001. Other 

fit indices also produced satisfactory results. These included the Goodness-of-Fit Index 
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(GFI = 1.0), the Adjusted Goodness-of-Fit Index (AGFI = 1.0), and the Normed Fit Index 

(NFI = 1.0).  

 

Table 5.15 

The Results of CFA for Service Provider Network Learning 
 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Network Learning 

 
1. Service providers negotiate and 

discuss performance targets with 
regional boards and other service 
providers. (Item 19 & 20)  

2. Service providers think through their 
standpoint regarding job-seekers and 
employers in the decision-making 
situations. (Item 23) 

3. Service providers cooperate well with 
other service providers within our 
region. (Item 24) 

 

 
 
 

.92 
 
 

.72 
 
 
 

.61 

 

.76 

 
.84 

 
 

.57 
 
 
 

.38 

 

.52 

 
.16 

 
 

.43 
 
 
 

.62 

 

Goodness-of-Fit Statistics 

 
The model is saturated, and the fit is 
perfect. 
 

 
 
 

 

 

The completely standardized factor loadings revealed comparatively high loadings, 

ranging from .61 to .92. In terms of estimating the squared multiple correlations (R2), 

which are used to examine the extent to which the measurement model adequately 

represents the observed indicators, R2 values ranged between .38 and .84. These 

coefficient scores also serve as indicator reliabilities as suggested by Bollen (1989). The 

composite reliability of this measurement construct is .76, which exceeded the 

recommended threshold level of .70. The variance extracted measure, which represents the 

overall amount of variance in the indicators accounted for by the service provider network 

learning construct, had a value of .52, which exceeded a recommended level of .50. 

Finally, the service provider network learning construct with the three observed 

indicators have satisfactory results of fit indices. The measurement items that are related to 
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the service provider network learning construct are relatively important indicators to 

measure the construct impacts in this study.  

Confirmatory Factor Analysis (CFA) for Service Provider Network Management  

Nine observed indicators were used to measure the service provider network 

management construct. The diagonal elements of the covariance matrix are fixed at one 

and the variance/covariance matrix of this construct was assigned to a symmetric matrix 

with all parameters free to be estimated.  

Examining the standardized coefficients, modification indices (MI), and fitted 

variance-covariance matrix residuals, the results of the initial estimation of the CFA of the 

service provider network management construct were not acceptable since there was a 

Chi-square value of 45.52 with 27 degrees of freedom (p= .014) and a Root Mean Square 

Error of Approximation (RMSEA) of .12. Other fit indices also indicated a poor fit and 

suggested that the estimate parameters should be modified. Three indicators (items 

25_AWI, 25_WIA, and 25_BP) were deleted based on the results of the t-value, standard 

error, squared multiple correlations (R2), and completely standardized solution.  

After three indicators were deleted, the CFA with 6 indicators was re-run to 

estimate whether the collected data fit the modified model. The results of the CFA 

indicated a better fit. The final results of the CFA for service provider network 

management are presented in Table 5.16. The re-specified model results in a Chi-square of 

1.06 with 5 degrees of freedom that is not significant at a level of .05 (p = .96) and a 

RMSEA of .00 for a good fit. All other fit indices also showed that the data successfully fit 

the model with GFI = .99, RMSR = .019, AGFI = .98, NNFI = 1.0, and PNFI = .49.  

Additionally, the completely standardized factor loadings which determine the 

relative importance of the observed variables as indicators of the service provider network 

management construct revealed loadings ranging from .28 to .81. The squared multiple 

correlations (R2), which examines the extent to which the measurement model adequately 

represents the observed indicators, have values ranged from .11 to .65.  

The composite reliability of this measurement construct was shown as .78, which 

exceeded the recommended threshold level of .70 (Hair et al., 1998, p. 642). The variance 

extracted measure valued .45, which did not exceed a recommended level of .50 as 

suggested by (Hair et al., 1998). The variance extracted measure was somewhat short of 

the recommended level of .50. This may be due to the value of item 29, which had both a 

low squared multiple correlation of .11 and a comparatively high error variance of .89.  
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Table 5.16 

The Results of CFA for Network Management 

 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Network Management 

 
1. Service providers have consistently 

provided workforce development 
services to customers. (Item 25) 

2. Region’s board members have 
changed frequently. (Item 26) 

3. Board members invest much effort in 
their roles on the board. (Item 27) 

4. Region changed organization/ 
communication system. (Item 28) 

5. Service providers and board members 
try to obtain resources from others. 
(Item 29) 

 
 
 

.81 
 
 

.79 
 

.55 
 

.58 
 

.28 

 

.78 

 
.65 

 
 

.63 
 

.30 
 

.33 
 

.11 
 
 

 

.45 

 

.35 
 
 

.37 
 

.70 
 

.67 
 

.89 
 
 

 

Goodness-of-Fit Statistics 

 
Absolute Fit Measures 
Chi-square (χ²) of estimate model 
Goodness-of-fit index (GFI) 
Root mean square residual (RMR) 
Root mean square error of approximation 
(RMSEA) 
 
Incremental Fit Measures 
Adjusted goodness-of-fit index (AGFI) 
Non-normed fit index (NNFI) 
Normed fit index (NFI) 
 
Parsimonious Fit Measures 
Parsimony goodness-of-fit index (PGFI) 
Parsimony normed fit index (PNFI) 
Comparative fit index (CFI) 
Incremental fit index (IFI) 

 
 
 
 

1.06 (df=5, p= .96) 
.99 
.019 
.000 
 
 
 
.98 
1.0 
.99 
 
 
.38 
.49 
1.0 
1.0 

 

Thus, further analysis should include CFA for an overall measurement model. Still 

this measurement scale with six indicators is reliable and acceptable to measure the service 

provider network management construct. 

Confirmatory Factor Analysis (CFA) for Employer Network Social Capital  

Eight indicators were utilized to measure the employer network social capital 
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construct. The diagonal elements of the covariance matrix are fixed at one after specifying 

8 observed indicators. The variance/covariance matrix of the network social capital 

construct was assigned to a symmetric matrix with all parameters free to be estimated. 

While the standardized solution calculates standardized coefficients based on a 

standardized latent construct, and unstandardized observed variables, the completely 

standardized solution is estimated based on a standardized latent construct and 

standardized observed variables (Bollen, 1989; Bollen & Long, 193; Mueller, 1996). 

Modification indices (MI) and fitted variance-covariance matrix residuals (RS) were also 

examined.  

The initial estimation of the CFA of the employer network social capital construct 

indicated a poor fit to the modified data. The Chi-square value is 2232.39 with 20 degrees 

of freedom (p < .000) and a Root Mean Square Error of Approximation (RMSEA) is .34. 

Other fit indices also suggested a poor fit and the estimate parameters should be modified. 

Items 3 and 5 were deleted because of low t-values, high standard error, low explained 

variances, and relatively less important variables as indicators of the employer network 

social capital construct.  

After two indicators were deleted, the CFA with 6 indicators was re-estimated to 

determine whether or not the collected data fit the modified model. Still, the results of the 

CFA indicated a poor fit with a Chi-square value of 1287.51 with 9 degree of freedom (p 

= .000) and a RMSEA of .383. Other fit indices also produced unsatisfactory results. 

These included the Goodness-of-Fit Index (GFI = .69), the Adjusted Goodness-of-Fit 

Index (AGFI = .28), and the Normed Fit Index (NFI = .80).  

According to the results of the modification indices (MI), four sets of correlated 

errors were found; between items 4 and 7 (MI = 479.0), items 6 and 8 (MI = 341.6), and 

items 4 and 8 (MI = 224.4). By looking at the statements in item 4 (I trust one-stop centers 

or service providers which provide workforce development services) and item 7 (I believe 

that one-stop centers helps employers file job orders and find potential job candidates), 

item 6 (I believe that one-stop centers helps job-seekers increase job skills and find 

appropriate jobs), and item 8 (I believe that one-stop centers succeed in coordinating needs 

of job seekers and employers), the four indicators are closely related to a similar construct 

with respect to general perceptions on trust and employers’ expectation and are also 

conceptually associated with expectations of general workforce development programs 

rather than specific functions or roles of service providers.  

The composite mean scores from both items 4 and 7, and items 6 and 8 were 
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calculated and re-created the covariance matrices for estimating the re-specified model in 

CFA. This procedure may be somewhat beneficial in that the original items are not 

ignored so that information related to these items could be interpreted for practical 

purposes. The final results of the CFA for the employer network social capital construct 

are presented in Table 5.17.  

 
Table 5.17 

The Results of CFA for Employer Network Social Capital 

 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Network Social Capital 

 
1. Employers trust service providers 

helping employers. (Item 4&7) 
2. Service providers succeed in 

coordinating needs of job seekers and 
employers. (Item 6&8) 

3. Employers agree with principles that 
service providers present. (Item 9) 

4. Service providers reflect employers’ 
demands accurately. (Item 10)  

 

 
 
 

.97 
 

.86 
 
 

.65 
 

.67 

 

.82 

 
.94 

 
.75 

 
 

.42 
 

.44 

 

.54 

 
.06 

 
.25 

 
 

.58 
 

.54 

 

Goodness-of-Fit Statistics 

 
Absolute Fit Measures 
Chi-square (χ²) of estimate model 
Goodness-of-fit index (GFI) 
Root mean square residual (RMR) 
Root mean square error of approximation 
(RMSEA) 
 
Incremental Fit Measures 
Adjusted goodness-of-fit index (AGFI) 
Non-normed fit index (NNFI) 
Normed fit index (NFI) 
 
Parsimonious Fit Measures 
Parsimony goodness-of-fit index (PGFI) 

Comparative fit index (CFI) 
Incremental fit index (IFI) 
 

 
 
 
 

14.72 (df=2, p= .001) 
.99 
.024 
.08 
 
 
 
.96 
.98 
.99 
 
 
.20 
.33 
.99 
.99 

Parsimony normed fit index (PNFI) 
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The re-specified model results in a Chi-square of 14.7 with 2 degrees of freedom 

that is significant at a level of .05 (p = .001) and a RMSEA of .08. Although the Chi-

square statistics showed an unacceptable value, other fit indices showed acceptable values. 

All other fit indices also showed that the data successfully fit the model with GFI = .99, 

RMSR = .023, AGFI = .96, NNFI = .98 and PNFI = .33. The completely standardized 

factor loadings which determine the relative importance of the observed variables as 

indicators of the tourism development impact construct revealed comparatively high 

loadings, ranging from .65 to .97. R2
 values also serve as indicator reliability and ranged 

between .42 and .94. The composite reliability of this measurement construct resulted in 

.82, which exceeded the recommended threshold level of .7. The extracted variance for the 

employer network social capital construct was a value of .54, which exceeded a 

recommended level of .50. Overall, the employer network social capital construct retained 

four observed indicators with satisfactory results of fit indices.  

Confirmatory Factor Analysis (CFA) for Employer Network Learning  

Four indicators were utilized to measure the employer network learning construct. 

The CFA model fixed at one for the diagonal elements of the covariance matrix after it 

specified four observed indicators. The variance/covariance matrix of the employer 

network learning was assigned to a symmetric matrix with all parameters free to be 

estimated.  

Examining the completely standardized solution and modification indices (MI), the 

results of the initial estimation of the CFA of the network learning construct were 

acceptable since there was a Chi-square value of 2.09 with 2 degrees of freedom (p = .35) 

and a Root Mean Square Error of Approximation (RMSEA) of .008. However, other fit 

indices indicated a poor fit and suggested that the estimate parameters should be modified. 

That is, one indicator (item 14) was deleted because of low t-value, high standard error, 

low explained variance, and it was relatively less important variable as an indicator of the 

employer network learning construct.  

After one indicator was deleted, the CFA with 3 indicators was re-run to estimate 

the modified model. As shown in Table 5.18, the results of the CFA indicated a better fit 

with a Chi-square value of 0 with 0 degree of freedom and a RMSEA of .055. Other fit 

indices also produced satisfactory results. These included the Goodness-of-Fit Index (GFI 

= 1.0), the Adjusted Goodness-of-Fit Index (AGFI = 1.0), and the Normed Fit Index (NFI 

= 1.0).  
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Table 5.18 

The Results of CFA for Employer Network Learning 

 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Network Learning 

 
1. From suggestions of employers, 

service providers adapt the identified 
needs of employers. (Item 11) 

2. In linking with job seekers and 
employers, service providers hold 
balanced positions. (Item 12) 

3. Service providers meet employers to 
improve service quality. (Item 13) 

 

 
 
 

.97 
 
 

.80 
 
 

.50 

 

.83 

 
.95 

 
 

.79 
 
 

.25 

 

.69 

 
.05 

 
 

.21 
 
 

.75 

 

Goodness-of-Fit Statistics 

 
The model is saturated, and the fit is 
perfect. 
 

 
 
 

 

 

The completely standardized factor loadings, which indicate the relative 

importance of the observed variables, showed comparatively high loadings, ranging 

from .50 to .97. The squared multiple correlations (R2) ranged between .25 and .95, which 

can be served as indicator reliabilities. The composite reliability of this measurement 

construct resulted in .78, which exceeded the recommended threshold level of .7. The 

variance extracted indicated a value of .69, which exceeded a recommended level of .50.  

The employer network learning construct had three observed indicators with 

satisfactory results of fit indices. Finally, the measurement items indicated relatively 

important indicators to measure the employer network learning construct.  

Confirmatory Factor Analysis (CFA) for Employer Network Management  

Three indicators were utilized to measure for the employer network management 

construct. The diagonal elements of the covariance matrix are fixed at one and the 

variance/covariance matrix of this construct was assigned to a symmetric matrix with all 

parameters free to be estimated.  

As shown in Table 5.19, the results of the initial estimation of the CFA of the 
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network management construct were acceptable since there was a Chi-square value of .0 

with 0 degrees of freedom at the significant .05 level (p =1.0) and a Root Mean Square 

Error of Approximation (RMSEA) of .000. Other included the Goodness-of-Fit Index 

(GFI = 1.0), the Adjusted Goodness-of-Fit Index (AGFI = 1.0), and the Normed Fit Index 

(NFI = 1.0).  

 

Table 5.19 

The Results of CFA for Employer Network Management 

 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Network Management 

 
1. Service providers have consistently 

provided workforce development 
services to customers. (Item 13) 

2. Region’s board members have 
changed frequently. (Item 14) 

3. Board members invest much effort in 
their roles on the board. (Item 15) 

 
 
 

.89 
 
 

.57 
 

.67 
 

 

.76 

 
.79 

 
 

.32 
 

.45 
 
 

 

.55 

 
.21 

 
 

.68 
 

.55 

 

Goodness-of-Fit Statistics 

 
The model is saturated, and the fit is 
perfect. 
 

 
 
 

 

 

The completely standardized factor loadings ranged from .57 to .89. R2
 values 

ranged between .32 and .79. The composite reliability of this measurement construct 

resulted in .76, which exceeded the recommended threshold level of .7. The variance 

extracted indicated a value of .55, which exceeded a recommended level of .50.  

Overall, the employer network management construct remained three observed 

indicators with satisfactory results of good fit to the modified data. The measurement 

items indicated relatively important indicators to measure the employer network 

management. Still this measurement scale with three indicators is reliable and acceptable 

to measure the employer network management construct in this study 
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Overall Measurement Model 

After the constructs via their observed indicators were operationalized, the 

structural model of how the constructs are interrelated with each other was defined by the 

proposed hypotheses. Subsequently, the hypotheses could be tested by structural equation 

modeling analysis. In the structural equation model, the measurement model specifies the 

patterns of how the observed indicators load on the constructs, and also provides the 

measurement properties of how much the observed indicators are reliable and valid. A 

structural model specifies which of the construct(s) directly or indirectly influence or 

change the values of other constructs in the model (Byrne, 1998; Maruyama, 1998). In this 

study, each measurement model was separately investigated to check whether the 

collected data fit the specified observed indicators of the construct well. From the results 

of the goodness-of-fit indices, modification indices, and estimated coefficient scores such 

as t-values and standardized factor loading scores, the measurement models for each 

construct were re-estimated and re-specified. Consequently, the final measurement model 

for each construct with the observed indicators was determined on the basis of the 

statistical and theoretical meaningfulness of the constructs.  

CFA of Overall Measurement Model of Service Provider Samples 

Sixteen observed indicators associated with three constructs were determined from 

CFA, as shown in Table 5.20. This overall measurement model to be tested consisted of 

three constructs represented by network social capital, network learning, and network 

management. Given these three constructs, seven observed indicators loaded onto SPNSC, 

three observed indicators loaded onto SPNL, and five observed indicators loaded onto 

SPNM. 

An initial estimation of the measurement model did not produce acceptable levels 

of model fit, having a Chi-square value of 79.09 with 51 degrees of freedom (p = .007) 

and a RMSEA value of .09. The Chi-square statistics was significant, meaning the initial 

model did not fit the data very well. Some of goodness-of-fit indices also revealed that the 

initial hypothesized model did not fit the data very well, showing GFI (.82), AGFI (.72), 

and NFI (.81). These results also indicated that the initial hypothesized model was not 

reliable or valid. The MIs suggested that more valid and reliable results of the overall 

measurement model could be obtained by re-specifying the measurement model.  
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Table 5.20 

The Overall Measurement Model of Service Provider Samples 

 

3 Constructs and 16 Observed Indicators 

Service Provider Network Social Capital (SPNSC) 
SPNSC 1: Service providers trust employers and succeed in coordinating the needs of  
                 Job seekers and employers. (Item 2,6&7) 
SPNSC 2: Job-seekers and regional board understand service providers’ activities.  
                  (Item 4&11) 
SPNSC 3:  Service providers are reflected well in their negotiated targets. (Item 13) 
SPNSC 4:  Service providers reflect employers’ demands accurately. (Item 16) 

 
Service Provider Network Learning (SPNL) 

SPNL 1: Service providers negotiate and discuss performance targets with regional  
                boards and other service providers. (Item 19 & 20) 
SPNL 2: Service providers think through their standpoint regarding job-seekers and  
                employers in the decision-making situations. (Item 23) 
SPNL 3: Service providers cooperate well with other service providers. (Item 24) 

 
Service Provider Network Management (SPNM) 

SPNM 1: Service providers provided consistent services to customers. (Item 25) 
SPNM 2: Region’s board members have changed frequently. (Item 26) 
SPNM 3: Board members invest much effort in their roles on the board. (Item 27) 
SPNM 4:  Regions changed their organization/ communication system. (Item 28) 
SPNM 5:  Service providers and board members try to obtain resources. (Item 29) 
 

 

Based on an examination of MIs, the indicators highly correlated with other 

indicators or constructs were eliminated and a total of five indicators were deleted; two 

indicators (SPNSC1 and SPNSC4) from network social capital and two indicators from 

network management (SPNM4 and SPNL5). Consequently, the re-specified overall 

measurement model with three constructs and 11 observed indicators was estimated by 

CFA.  

In an assessment of model fit, the appropriateness of parameter estimates, the 

individual measurement models, and the measurement model as a whole should be 

evaluated to estimate a well-fitting model. Specifically, in an estimation of the fit of 

individual parameters, the feasibility of the parameters estimates, the appropriateness of 

the standard errors, and the statistical significance of the parameter estimates should be 

examined (Byrne, 1998). First of all, since the viability of individual estimated values 

should be determined at an initial stage in assessing the fit of individual parameters in a 

model, estimated parameters were examined in terms of not only the correct sign and size, 
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but also as to their consistency with the underlying theory. Subsequently, unreasonable 

estimates having correlation values of greater than 1 and negative variances were not 

found in the results of CFA for the re-specified model. 

As the second step in the estimation of parameters, the squared multiple 

correlations (R2) were examined to see whether the hypothesized measurement model 

appropriately represented the observed indicators (Byrne, 1998; Kline, 1998). These 

correlations were also assessed to determine the indicator and construct reliability. As 

presented in Table 5.21, the squared multiple correlations ranged from .31 to 84. 

 
Table 5.21 

Results of CFA for Overall Measurement Model of Service Provider Samples 

 

Constructs Indicators Completely 
Standardized 
Loadings 

Indicator 
Reliability 

Error 
Variance 

Construct 
Reliability 

Extracted 
Variance 

 

SPNSC 

 
SPNSC 2 
SPNSC 3 
 

 
.89 
.67 

 
.80 
.45 

 
.20 
.55 

 
.71 

 
.56 

 

SPNL 

 
SPNL 1 
SPNL 2 
SPNL 3 
 

 
.92 
.75 
.59 

 
.84 
.59 
.34 

 
.16 
.41 
.64 

 
.76 

 
.53 

 

SPNM 

 
SPNM 1 
SPNM 2 
SPNM 3 
 

 
.82 
.77 
.56 

 
.68 
.59 
.31 

 
.32 
.41 
.69 

 
.76 

 
.52 

 

Additionally, the composite reliability of this measurement construct resulted in 

SPNSC (.71), SPNL (.76), and SPNM (.76). The completely standardized factor loadings 

were evaluated and resulted in a range between .56 and .92. These completely 

standardized loadings were used to determine the relative importance of the observed 

variables as indicators of the constructs. Lastly, the extracted variances that represent the 

overall amount of variance in the indicators accounted for by the latent constructs and 

values were calculated and showed as SPNSC (.56), SPNL (.53), and SPNM (.52), which 

exceed a recommended level of .50 (Hair, Anderson, Tatham, & Black, 1998). Having 

estimated the parameters of the measurement model, the hypothesized model as a whole 

was examined by using three types of fit indices: absolute fit indices, incremental fit 
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indices, and parsimonious fit indices. The results of the goodness-of-fit statistics are 

reported in Table 5.22.  

 
Table 5.22 

Goodness-of-fit Indices for the Overall Measurement Model of Service Provider Samples 

 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Goodness-of-Fit Statistics 

 
Absolute Fit Measures 
Chi-square (χ²) of estimate model 
Goodness-of-fit index (GFI) 
Root mean square residual (RMR) 
Root mean square error of approximation 
(RMSEA) 
 
Incremental Fit Measures 
Adjusted goodness-of-fit index (AGFI) 
Non-normed fit index (NNFI) 
Normed fit index (NFI) 
 
Parsimonious Fit Measures 
Parsimony goodness-of-fit index (PGFI) 
Parsimony normed fit index (PNFI) 
Comparative fit index (CFI) 
Incremental fit index (IFI) 
Relative fit index (RFI) 
 

 
 
 
 

16.32 (df=17, p=.501) 
.94 
.10 
.00 
 
 
 
.86 
1.0 
.95 
 
 
.44 
.57 
1.0 
1.0 
.90 

 

The absolute fit index is to directly measure how well an a priori model reproduces 

the collected sample data. In other words, it is used to assess how closely the model 

compares to a perfect fit (Hu & Bentler, 1995; Maruyama, 1998). These indices include 

Chi-square (χ2) of the estimated model, Goodness-of-fit index (GFI), Root mean square 

residual (RMR), and Root mean square error of approximation (RMSEA). The Chi-square 

(χ2) of the estimated model was examined to test the closeness of fit between the 

unrestricted sample covariance matrix and the restricted covariance matrix. The Chi-

square (χ2) value of 16.32 with 17 degrees of freedom was not statistically significant at p 

= .50, thereby suggesting that the hypothesized overall measurement model with three 

constructs and 11 indicators was appropriate and should be accepted at this statistical level. 
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The goodness-of-fit index (GFI) that was used for comparing the hypothesized 

model with no model at all yielded a value of .94. The result of the GFI for this study 

produced an acceptable level. The root mean square error of approximation (RMSEA) 

represents an index to quantify model misfit, suggesting that a value of less than .05 

indicates a good fit, and values greater than .08 indicates reasonable errors of 

approximation in the population (Hu & Bentler, 1995). Overall, based on the examination 

of the absolute fit statistical indices, the hypothesized model represented a well-fitting 

model to the data, in that the hypothesized model fit the data for the sample fairly well. 

Consequently, it can be suggested that further analysis such as structural equation 

modeling was possible and valid.  

The incremental fit indices were examined, including the adjusted goodness-of-fit 

index (AGFI), the non-normed fit index (NNFI), and the normed fit index (NFI). The 

adjusted goodness-of-fit index (AGFI) was .86, which did not exceed a recommended 

level of .90, but was acceptable. The NNFI indicated a value of 1.0, greater than .95, 

suggesting that the hypothesized model fit the data well. The NFI represents the 

proportion of total covariance among observed variables explained by a target model when 

using the null model as a baseline model (Hu & Bentler, 1995). The value of NFI is .95, 

which is acceptable for indicating a well-fitting model. Overall, the hypothesized model 

successfully represented an adequate fit to the data.  

The parsimonious fit indices were examined to get information about a comparison 

between models of differing complexity and objectives by evaluating the fit of the model 

versus the number of estimated coefficients needed to achieve that level of fit. The value 

of the parsimony goodness-of-fit index (PGFI) was .44, suggesting that the hypothesized 

model fit the data parsimoniously. The parsimony normed fit index (PNFI) was .57, which 

was an acceptable value for a well-fitting model. The incremental fit index (IFI), the 

comparative fit index (CFI), and the relative fit index (RFI) were 1.0, 1.0 and .90 

respectively, suggesting that these values were sufficient to support a well-fitting model to 

the data. 

Consequently, the review of the three types of goodness-of-fit indices for the 

overall measurement model of the service provider survey revealed that the consistent 

patterns of values of fit indices indicated that the model was well-fitted to the data, 

meaning that the hypothesized model was reliable and valid in representing the service 

provider sample. In addition to these multiple criteria, the examination of the theoretical 

and practical aspects of the hypothesized model with three constructs and 11 observed 
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indicators supported the assessment that this hypothesized model was adequate in 

describing the collected data.  

CFA of Overall Measurement Model of Employer Samples 

Twelve observed indicators associated with three constructs were determined from 

CFA, as shown in Table 5.23. This overall measurement model to be tested consisted of 

three constructs represented by employer network social capital, employer network 

learning, and employer network management. Given these three constructs, six observed 

indicators loaded onto EMNSC; three observed indicators loaded onto EMNL, and three 

observed indicators loaded onto EMNM. 

 
Table 5.23 

The Overall Measurement Model of Employer Samples 
 

3 Constructs and 12 Observed Indicators 

Employer Network Social Capital (EMNSC) 

EMNSC 1: Employers trust service providers helping employers. (Item 4&7) 
EMNSC 2: Service providers succeed in coordinating the needs of job seekers and  
                   employers. (Item 6&8) 
EMNSC 3:  Employers agree with principles that service providers present. (Item 9) 
EMNSC 4:  Service providers reflect employers’ demands accurately. (Item 10) 

 
Employer Network Learning (EMNL) 

EMNL 1: Service providers adapt the identified needs of employers. (Item 11) 
EMNL 2: Service providers hold balanced positions of customers. (Item 12) 
EMNL 3: Service providers meet employers to improve service quality. (Item 13) 

 

Employer Network Management (EMNM) 

EMNM 1: Service providers have consistently provided relevant services (Item 14) 
EMNM 2: Region’s board members have changed frequently. (Item 15) 
EMNM 3: Board members invest much effort in their roles on the board. (Item 16) 

 

 

An initial estimation of the measurement model indicated unsatisfactory results of 

model fit, having a Chi-square value of 1215.01 with 24 degrees of freedom (p < .01). 

Other goodness-of-fit indices also showed that the initial hypothesized model did not fit 

the data very well, showing GFI as .78, AGFI .59, and RMSEA .23. The modification 

indices suggested that more valid and reliable results of the overall measurement model 

could be obtained.  
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Based on an examination of modification indices, the indicators highly correlated 

with other indicators or constructs were eliminated and a total of four indicators were 

deleted; two indicators (NSC1 and NSC4) from network social capital, one indicator from 

network learning (NL3), and one indicator from network management (NM1). 

Consequently, the re-specified overall measurement model with three constructs and 6 

observed indicators was estimated by CFA.  

In the estimation of parameters, as presented in Table 5.24, the squared multiple 

correlations ranged from .28 to 97. The composite reliability of this measurement 

construct resulted in EMNSC (.79), EMNL (.93), and EMNM (.69). EMNM falls 

somewhat short of composite reliability at the recommended threshold level of .70 but it is 

acceptable because the value is not less than .60. Further, the completely standardized 

factor loadings were evaluated and resulted in a range between .53 and .98. The extracted 

variances showed as EMNSC .67, EMNL .87, and EMNM .54, which exceed a 

recommended level of .50.  

 

Table 5.24 

Results of CFA for Overall Measurement Model of Employer Samples 
 

Constructs Indicators Completely 
Standardized 
Loadings 

Indicator 
Reliability 

Error 
Variance 

Construct 
Reliability 

Extracted 
Variance 

EMNSC EMNSC 2 
EMNSC 3 

.61 

.98 
.37 
.97 

.63 

.03 
.79 .67 

EMNL EMNL 1 
EMNL 2 

.91 

.95 
.83 
.91 

.17 

.09 
.93 .87 

EMNM EMNM 2 
EMNM 3 

.89 

.53 
.80 
.28 

.20 

.72 
.69 .54 

 

Having estimated the parameters of the measurement model, the hypothesized 

model as a whole was examined by using three types of fit indices: absolute fit indices, 

incremental fit indices, and parsimonious fit indices. The results of the goodness-of-fit 

statistics with the employer data were reported in Table 5.25.  

The absolute fits include Chi-square (χ2) of the estimated model, Goodness-of-fit 

index (GFI), Root mean square residual (RMR), and Root mean square error of 

approximation (RMSEA). The Chi-square (χ2) value of 100.15 with 6 degrees of freedom 

was statistically significant at p = .00. Although the Chi-square statistics showed an 

unacceptable value, other fit indices showed acceptable values. Other fit indices showed 
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that the data successfully fit the model with GFI = .97, NNFI = .96 and PNFI = .39. Thus, 

the hypothesized overall measurement model with three constructs and 6 indicators was 

appropriate and acceptable at this statistical level 

 
Table 5.25 

Goodness-of-fit Indices for the Overall Measurement Model of Employer Samples 
 

Construct & Indicators 
Completely 

Standardized 
Loadings 

Construct & 
Indicator 

Reliability 

Variance 
Extracted 

 

Goodness-of-Fit Statistics 

 
Absolute Fit Measures 
Chi-square (χ²) of estimate model 
Goodness-of-fit index (GFI) 
Root mean square residual (RMR) 
Root mean square error of approximation 
(RMSEA) 
 
Incremental Fit Measures 
Adjusted goodness-of-fit index (AGFI) 
Non-normed fit index (NNFI) 
Normed fit index (NFI) 
 
Parsimonious Fit Measures 
Parsimony goodness-of-fit index (PGFI) 
Parsimony normed fit index (PNFI) 
Comparative fit index (CFI) 
Incremental fit index (IFI) 
Relative fit index (RFI) 
 

 
 
 
 

100.15 (df=6, p=.00) 
.97 
.12 
.13 
 
 
 
.88 
.96 
.98 
 
 
.28 
.39 
.98 
.98 
.96 

 

These incremental fit indices include the adjusted goodness-of-fit index (AGFI), 

the non-normed fit index (NNFI), and the normed fit index (NFI). The adjusted goodness-

of-fit index (AGFI) has a value of .88, which was closed at a recommended level of .90, 

the hypothesized model fit the calibration sample fairly well. The value of the NNFI .98, 

which was acceptable, suggested that the hypothesized model fit the data well.  

The NFI represents the proportion of total covariance among observed variables 

explained by a target model when using the null model as a baseline model (Hu & Bentler, 

1995). The values of NFI range from 0 to 1.00. A value of .96 or greater is acceptable for 

indicating a well-fitted model. The value of NFI was .98, suggesting that the model fit the 
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data fairly well. Overall, the hypothesized model successfully represented an adequate fit 

to the data.  

The parsimony goodness-of-fit index (PGFI) was .28, suggesting that the 

hypothesized model fit the data parsimoniously. The parsimony normed fit index (PNFI) 

was .39 which was an acceptable value for a well-fitting model. The incremental fit index 

(IFI), the value of the comparative fit index (CFI), and the relative fit index (RFI) were 

.98, .98 and .96 respectively, suggesting that these values were sufficient to support a well-

fitting model to the data.  

From the review of these goodness-of-fit indices for the overall measurement 

model of the employer survey revealed that the consistent patterns of values of fit indices 

indicated that the model was well-fitted to the data, meaning that the hypothesized model 

was reliable and valid in representing the sample. In addition to these multiple criteria, the 

examination of the theoretical and practical aspects of the hypothesized model with three 

constructs and six observed indicators supported the assessment that this hypothesized 

model was adequate in describing the collected data.  

Convergent and Discriminant Validity 

As previously discussed in Chapter 4, convergent and discriminant validity can be 

viewed as subcategories of construct validity. Construct validity refers to the ability of a 

measure to confirm a set of related hypotheses generated from a theory based on the 

constructs. The empirical evidence in construct validity should is consistent with the 

theoretical logic about the concepts. Convergent validity refers to the confirmation of the 

measurement of a construct by the use of multiple methods. Convergent validity is 

achieved when a measure is highly correlated with different measures of similar constructs. 

In contrast, discriminant validity refers to the ability of some measures to have a low 

correlation with measures of dissimilar concepts. To meet discriminant validity, the 

correlations between two scales for two distinct constructs should not be high. Thus, the 

observed indicators, which measure the different constructs in models, should have 

different correlation results.  

According to Anderson and Gerbing (1988) and Bryne (1998), for example, if the 

indicators specified to measure a common underlying factor have relatively high loadings, 

convergent validity is achieved. Hather (1994) and Kline (1998) also suggested that these 

high factor loadings indicate that strong correlations on the posited underlying construct 

are achieved and the measurement scales measure what they are intended to measure. 
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For this study, the standardized factor loadings were examined to evaluate the 

convergent validity with an associated t-value from the results of confirmatory factor 

analysis. As shown in Table 5.21 (service providers) and Table 5.24 (employers), the 

estimated coefficient standardized of the factor loadings on their posited underlying 

construct yielded statistically significant results at the level of .05. Each observed indicator 

exceeded the acceptable level of t-value (±1.96). Fifteen indicators of standardized factor 

loadings ranged from .52 to .99. Therefore, it can be concluded that the measurement scale 

for the constructs was valid in terms of convergent validity.  

In order to evaluate discriminant validity, this study followed up the procedures 

suggested by Anderson and Gerbing (1988), to be sure that the constructs are not 

measuring the same concept or idea. That is, taking one pair of two constructs at a time, 

this study compared the results of the unconstrained confirmatory factor analysis with the 

results of a constrained model. As Byrne (1998) suggested, the method allowed the 

unconstrained confirmatory factor analysis model to covary freely, while the constrained 

model had no correlation between two constructs by fixing the factor covariance to zero. 

This study examined discriminant validity by fixing the estimated correlation 

parameter between each pair of constructs to 0.0 (the fixed model). This implies that the 

correlation parameter is given as 0.0 to indicate that the two constructs are uncorrelated. 

This study also estimated the unconstrained model indicating the correlation between 

factors (the free model). A Chi-square difference test between the constrained model and 

unconstrained model was examined. Consequently, as suggested by Anderson and 

Gerbing (1988), a significant Chi-square difference between the models provided evidence 

of discriminant validity between the pair of constructs being tested.  

The summary of Chi-square difference tests between the constrained model and  

 
Table 5.26 

Results of Discriminant Validity Tests with the Employers Sample the unconstrained 
model on each pair of constructs is presented in Table 5.26 and Table 5.27. 

 

Construct Correlation Constrained 
Model (Fixed)

Unconstrained
Model (Free) 

∆χ² ∆df P-value 

  χ² df χ² df    

NSC – NL .13 644.13 2 0.25 1 643.87 1 < .001 

NSC – NM -.05 744.34 2 0.11 1 744.23 1 < .001 

NL - NM .08 1155.21 2 85.45 1 1069.76 1 < .001 
Note: NSC = Network Social Capital, NL = Network Learning, NM = Network Management  
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The Chi-square differences ranged from 644.87 to 1069.76 in the employers 

sample and ranged from 11.96 to 38.66 in the service providers sample. Since the critical 

value of the Chi-square test is 9.21 at the alpha value of .01, all of the estimated Chi-

square difference values were clearly significant. In addition, when the correlation 

between the constructs was unconstrained, the models improved in terms of the Chi-square 

value, GFI, AGFI, RMSEA, and CFI. Accordingly, this evidence can confirm that all of 

the constructs are not correlated. 

 

Table 5.27 

Results of Discriminant Validity Tests with the Service Providers Sample 
 

Construct Correlation Constrained 
Model (Fixed)

Unconstrained
Model (Free) 

∆χ² ∆df P-value 

  χ² df χ² df    

NSC – NL .06 38.89 2 0.23 1 38.66 1 < .001 

NSC – NM .20 18.66 9 4.93 8 13.73 1 < .001 

NL - NM -.22 16.92 9 4.96 8 11.96 1 < .001 
Note: NSC = Network Social Capital, NL = Network Learning, NM = Network Management  

 

Structural Model 

The structural model is the hypothetical model describing relationships among 

latent constructs and observed indicators that are composed of latent constructs (Hoyle, 

1995b). Generally, the structural model is considered as the component of a general model 

that relates the constructs to other constructs by providing path coefficients for the 

research hypotheses. For testing each research hypothesis, path coefficients, standard 

errors, and t-values can be estimated for its respective statistical significance (Bollen, 

1989a; Byrne, 1998; Loehlin, 1992). 

In the structural model, a specific relationship between latent endogenous and 

exogenous constructs should be specified, and the measurement model for latent 

endogenous and exogenous constructs should be estimated (Hair et al., 1998; Mueller, 

1996). According to Kline (1998) and Mueller (1996), maximum likelihood or generalized 

least squares estimation methods are commonly used because these methods allow for the 

analysis of models involving latent constructs and non-zero error covariances across 

structural equations. A one-tailed significance test can be used if a relationship can be 

specified in terms of directions. Otherwise, a two-tailed significance test must be utilized 

for an unknown direction for a pre-specified relationship. If an estimated t-value is greater 

than a certain critical value, the null hypothesis that the associated parameter is equal to 
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zero is rejected. This t-value is determined by dividing the appropriate coefficient by its 

standard error. In general, if an estimated t-value is greater than 1.96, the parameter 

indicates a statistical significance for a two-tailed test at the .05 level of significance 

(Mueller, 1996). If the t-value exceeds 2.58, the parameter coefficient is significant at 

the .01 level of significance. Particularly, these critical values are utilized and evaluated 

for testing relationships between the constructs.  

For the measure of the entire structural equation, an overall coefficient of 

determination (R2) should be examined for the overall explanation of the variance. 

Accordingly, the structural model provides a meaningful explanation for observed 

structures within a set of measured indicators (MacCallum, 1995). The model also 

provides information of direct, indirect, and total effects of the exogenous latent constructs 

on the endogenous constructs. 

Initial Theoretical Structural Model  

This study was to develop a theoretical model of impacts of network characteristics 

on network performance and to test the interaction relationships among the following 

constructs: network structure, network social capital, network learning, and network 

management. In testing the proposed hypotheses for this study, an initial theoretical 

structural model was examined with three exogenous constructs and seven endogenous 

constructs, as presented in Figure 5.2. The ten research constructs are as follows: three 

exogenous constructs – network structure multiplexity (NSM), service provider density 

(SPD), and service provider centralization (SPC); and seven endogenous constructs – 

network performance (NP), employer network social capital (EMNSC), service provider 

network social capital (SPNSC), employer network management (EMNM), service 

provider network management (SPNM), employer network learning (EMNL), and service 

provider network learning (SPNL). A total of 18 observed indicators (3 for exogenous 

constructs and 15 for endogenous constructs) were used to measure these research 

constructs. 

In the structural equation modeling for testing hypotheses, the relationships 

between/among the exogenous and endogenous constructs are generally specified by two 

types of matrices: a Gamma matrix ( ), and a Beta matrix ( ) (Bollen, 1989; Mueller, 

1996). The Gamma matrix indicates the parameter coefficients linking the exogenous 

constructs and the endogenous constructs, while the Beta matrix represents the parameter 

coefficients linking the endogenous constructs. At a result, this study comprised three 
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Gamma parameters to be estimated and seven Beta parameters to be estimated. Each of the 

parameters to be estimated indicates one of the proposed research hypotheses. 

For example,  11 defines hypothesis 1 (There is a positive relationship between 

network structure multiplexity and network performance), and 12 represents hypothesis 4 

(There is a positive relationship between employer network social capital and network 

performance). Consequently, the initial structural equation model with three Gamma paths 

and seven Beta paths was tested using the LISREL program for structural equation 

modeling. 
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Figure 5.2 Initial Theoretical Structure Model 
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The estimation of the initial theoretical structural model showed that the Chi-

square value was 39.35 with 20 degrees of freedom (p < .001). This result revealed that the 

initial theoretical model was not acceptable as a well-fitting model to the data. This 

implied that the proposed initial model was underestimated and could be improved. 

However, given the known sensitivity of the Chi-square test, other goodness-of-fit indices 

have been suggested to help model evaluation (Bentler, 1990; Jöreskog & Sörbom, 1996a) 

Goodness-of-fit statistics revealed that the initial theoretical model fit the data somewhat 

better (GFI = .94, AGFI = .85, CFI = .93, MSEA = .08, PGFI = .34, and PNFI = .39). 

However, there still revealed a misfit in the model More detailed discussion is provided in 

the following. 

Revised Structural Model 

The modification indices revealed that the initial theoretical model could be 

improved in order to represent a better model fit to the data. That is, the maximum 

modification index (MI) was 10.45 for Lambda X between SPD and NSM (LX – 2,1), 

implying that these error variances were highly correlated and provided evidence of misfit 

in the model. Since every correlated error covariance must be justified and interpreted 

substantially (Jöreskog, 1993), the correlated error variance between the indicator SPD 

(service provider density) and NSM (network structure multiplexity) could be justified on 

the basis of studies done by Kenis and Knoke (2002). The study implied that there may be 

a possible relation between network multiplexity and density because more diversity of 

communication channel can be caused by denser network structures, and thus these 

indicators successfully measured the construct of network structures which explained 

correlations between the indicators. Accordingly, the covariance between these two 

indicators was reasonably acceptable. 

After re-estimating the theoretical model with LX (1,2) specified as a free 

parameter, the Chi-square value dropped to 35.19 with 19 degrees of freedom (p < .01). 

Goodness-of-fit statistics were improved. However, the review of modification indices 

was evidence of the misfit in the model. For example, the maximum modification index 

(MI) was 13.37 for theta-delta (TD) of SPD and SPD (TD- 2, 2), implying that the 

covariance matrix of measurement errors for the indicator was high and provided evidence 

of misfit in the model. And the examination of modification indices revealed that the 

model could be better fit if a direct path was added from service provider network social 

capital (SPNSC) to service provider network learning (SPNL) (Beta 7,3), which was not 

hypothesized to test in this study. Subsequently, the re-specified model with TD (2,2) 
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freely estimated and Beta (7,3) was evaluated to see whether the model fit the data well. 

The second re-specified model provided a Chi-square value of 32.89 with 18 degrees of 

freedom (p < .05). Although the Chi-square statistic was significant, that means the model 

did not provide a poor fit to the data, and other goodness-of-fit statistics reached quite 

satisfactory levels for a well fitting model (GFI = .95, AGFI = .86, CFI = .96, and RMSEA 

= .078). 

After re-estimating the second revised model, the value of the modification index 

for Gamma (3,1) and Beta (6,7) showed that it might be necessary to modify the second 

revised model to attain a better-fit model. That is, the value of the modification index for 

Gamma (3,1) was 4.42, which was the highest modification index compared to others. It 

would be reasonable to assume that if employers received workforce development services 

from more service providers, service providers would be likely to understand other service 

providers from the service delivery processes. Accordingly, it was reasonable to draw a 

path link (Gamma 3,1) between employer network structure multiplexity (NSM) and 

service provider network social capital (SPNSC).  

Also, another path (Beta 6,7) was added between employer network learning 

(EMNL) and service provider network learning (SPNL). Conceptually employers may try 

to adapt new rules/requirements from service providers for the job recruiting procedures, 

including job-posting/registration or training services. Thus, employers’ learning process 

might be involved with service providers’ learning processes. In this sense, a direct path 

between EMNL and SPNL would be necessary to add in the revised model. Consequently, 

given the meaningfulness of this influential flow, additionally the final revised model was 

re-estimated with Gamma (6,7) as free parameters and Beta (6,7) added. 

The estimation of the final revised model yielded a Chi-square value of 23.66 with 

16 degrees of freedom (p < .09), which was not statistically significant. Additionally, all of 

the goodness-of-fit statistics supported that the final revised model was a well-fitting 

model to the data and suggested that this model could be a final structural model to be 

tested for the proposed hypotheses in this study (GFI = .97, RMR= .0007, RMSEA = .06, 

AGFI = .88, NNFI = .94, NFI = .94, PGFI = .28, CFI = .98, and IFI = .98). The summary 

of the revision processes and the associated goodness-of-fit statistics with added 

parameters was reported in Table 5.28.  

After this study has assessed the final revised model, a post-hoc test by using 

sequential Chi-square tests was conducted to provide successive fit information (Anderson 

& Gerbing, 1988). As presented in Table 5.29, the Chi-square difference tests between the 

 110



models (initial model and revised model 1; revised model 1 and revised model 2; revised 

model 2 and revised 3; revised model 3 and final revised model) showed that there were 

no statistical differences at the significance level of .01 (Chi-square critical value is 9.21). 

It shows no significant differences between initial model and the revised models. In other 

words, the revised model means adding or deleting paths does not hurt the model fit.  

 

Table 5.28 

Goodness-of-fit Measures for the Structure Equation Model 

 Absolute Fit Measures Incremental Fit 
Measures 

Parsimonious Fit Measures 

 χ² GFI RMR RMSEA AGFI NNFI NFI PGFI PNFI CFI IFI

IM 39.95 
df=20 
p=.00 

.94 .01 .04 .85 .84 .88 .34 .39 .93 .93

R1 35.19 
df=19 
p=.01 

.95 .01 .03 .86 .87 .90 .33 .38 .95 .95

R2 32.18 
df=18 
p=.02 

.95 .009 .03 .86 .89 .91 .31 .37 .96 .96

R3 27.99 
df=17 
p=.04 

.96 .008 .02 .87 .91 .92 .30 .35 .97 .97

R4 23.46 
df=16 
p=.09 

.97 .007 .06 .88 .94 .94 .28 .33 .98 .98

Note:  
IM = Initial Theoretical Model 
R1 = Revised model with Lambda X  (1,2) 
R2 = Revised model with Lambda X  (1,2), Theta-Delta (2,2), and Beta (7,3) 
R3 = Revised model with Lambda X  (1,2), Theta-Delta (2,2), Beta (7,3), and GA (3,1) 
R4 = Revised model with Lambda X  (1,2), Theta-Delta (2,2), Beta (7,3), GA (3,1), Beta (6,7) 
χ² = Chi-square; GFI = goodness-of-fit index; RMR = root mean square residual; RMSEA = root mean 
square error of approximation; AGFI = adjusted goodness-of-fit; NNFI = non-normed fit index; NFI = 
normed fit index; PNFI = parsimonious normed fit index; CFI = comparative fit index; IFI = incremental fit 
index. 

 
Table 5.29 

Sequential Chi-square Testing for Model Comparison 

Comparison Model df Difference χ² Difference P 

Initial Model vs. 
Revised Model 1 

1 4.76 > .01 

Revised Model vs. 
Revised Model 2 

1 3.01 > .01 

Revised Model 2 vs. 
Revised Model 3 

1 4.19 > .01 

Revised Model 3 vs. 
Final Revised Model 

1 4.53 > .01  
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In conclusion, the standardized path coefficients from the final revised model and 

the final path model are presented in Figure 5.3.  
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Figure 5.3 Final Revised Model 
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Moreover, the squared multiple correlations of the final revised model revealed 

that network structure (NSM, SPD, and SPC) explained 61% of the variance in the 

network social capital (EMNSC and SPNSC), network learning (EMNL and SPNL), and 

network management (EMNM and SPNM). Specifically, 68% of the variance in network 

performance was explained by the network social capital (EMNSC and SPNSC), network 

management (EMNM and SPNM), and network learning (EMNL and SPNL). The 

completely standardized coefficient directly explains the correlation between two 

constructs: each of three exogenous and endogenous constructs and seven endogenous 

constructs. The t-value associated with each of the path coefficients exceeded the critical 

value of 1.96 at the significant level of .05 (Mueller, 1996). Next section presents a more 

detailed discussion regarding the hypotheses testing. 

Analysis of Hypotheses Testing 

This study used the results of structural equation analysis by LISREL to test the 

proposed hypotheses. In the previous section, the relationships between the constructs 

were reviewed on the basis of t-values associated with path coefficients between the 

constructs. As Mueller (1996) suggested, if an estimated t-value is greater than a certain 

critical value, the null hypothesis that the associated estimated parameter is equal to 0 was 

rejected. Consequently, the hypothesized relationship was supported. Table 5.30 presents 

the summary of the hypotheses testing.  

A total of 25 hypotheses in this study were proposed and tested by using structural 

equation modeling. Nine hypotheses (H1 – H9) represented the simple relations between 

four network characteristics (network structure, network social capital, network 

management, and network learning) and network performance. For example, the 

relationship between network structure multiplixity and network performance (Gamma 

11) represented hypothesis 1, and the relationship between employer network social 

capital and network performance (Beta 12) explained hypothesis 4. Likewise, network 

structure multiplexity and employer network social capital (Gamma 21) specified 

hypothesis 10. Lastly, three hypotheses -- service provider network social capital and 

service provider network learning (Beta 73), network structure multiplexity and service 

provider network social capital (Gamma 31), and service provider network learning and 

employer network learning (Beta 67) -- which were not hypothesized in the initial 

hypotheses, defined hypothesis 7, 6d, and 9c, respectively.  
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Table 5.30 

Summary of Hypotheses Testing 

Hypotheses Hypothesized Path Completely 
Standardized 
Coefficient 

T-value Results 

H 1 NSM          to      NP ( 11) .61 3.94*** Supported 

H 2a SPD           to      NP ( 12) -.12 -0.70 Not  

H 2b SPC           to      NP ( 13) -.30 -5.23*** Supported 

H 3a EMNSC     to      NP ( 12) .06 1.98** Supported 

H 3b SPNSC      to      NP ( 13) .14 2.25** Supported 

H 4a EMNL       to      NP ( 16) .04 0.83 Not 

H 4b SPNL        to      NP ( 17) .30 5.86*** Supported 

H 5a EMNM      to      NP ( 14) .10 2.17** Supported 

H 5b SPNM       to      NP ( 15) .05 1.96** Supported 

H 6a NSM         to      EMNSC ( 21) .22 3.94*** Supported 

H 6b SPD          to      SPNSC ( 32) -.14 -0.76 Not 

H 6c SPC          to      SPNSC ( 33) -.06 -1.98** Supported 

H 6d NSM         to      SPNSC ( 31) .32 1.97** Supported 

H 7 SPNSC     to      SPNL ( 73) -.07 -0.75 Not 

H 8a EMNSC    to      EMNM ( 42) .01 1.13 Not 

H 8b SPNSC     to      SPNM ( 53) .05 0.62 Not 

H 9a EMNL      to      EMNM ( 46) -.05 -0.62 Not  

H 9b SPNL       to       SPNM ( 75) .11 2.03** Supported 

H 9c EMNL      to      SPNL (  67) .18 2.18** Supported 

H 10a NSM        to       EMNL ( 61) .26 3.03*** Supported 

H 10b SPD         to       SPNL ( 72) .14 1.42 Not 

H 10c SPC         to       SPNL ( 73) -.01 -0.07 Not 

H 10d NSM        to       EMNM ( 41) -.04 -0.42 Not 

H 10e SPD         to       SPNM ( 52) .16 1.65* Supported 

H 10f SPC         to       SPNM ( 53) -.15 -1.68* Supported 
Note: * p < .10,  ** p < .05,  *** p < .001 

NP = Network Performance; NSM = Network Structure Multiplexity; SPD = Service 
Provider Density; SPC = Service Provider Centralization; EMNSC = Employer Network 
Social Capital; SPNSC = Service Provider Network Social Capital; EMNM = Employer 
Network Management; SPNM = Service Provider Network Management; EMNL = 
Employer Network Learning; SPNL = Service Provider Network Learning. 

 

H1a: Higher multiplexity workforce development networks lead to more effective or 

desirable performances at the participant/ organizational level. 

The result of SEM analysis revealed  that the path between network structure 

multiplexity and network performance was significant and positive (t-value = 3.94, p < 

.01). This result supported that if employers received workforce development services 

from diverse service providers, the network was more likely to lead to better performance.  

At the workforce development network, employers get various information and 

guidance on job-posting/recruiting or various benefits from service providers. Employers 
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try to get more sources on appropriate and well-trained job candidates from service 

providers. Employers would be satisfied to get more services from the service providers 

within their community. Thus, relationships of employers and service providers in 

information flow may characterize diverse multiplexity of linkages among network 

participants. Multiple and diverse relationships among employers and service providers 

are likely to create stronger relationships and to be more conducive to exchange benefits 

of workforce development services. Opportunities to interact across different types of 

relationships increase opportunities for communication and also increase understanding 

among network participants. In fact, this finding was consistent with the findings of 

previous studies (Beckman, and Haunschild, 2002; Scot, 2000). The results suggested that 

network participants receive benefits from a diversity of communication channels. 

 

Hypothesis 2a: Higher density workforce development networks lead to more 

effective or desirable performances at the network level. 

Hypothesis 2a investigated the relationship between service provider density and 

network performance. However, the result of structural equation model analysis did not 

support hypothesis 2a, having a t-value of -.70, which was not statistically significant at 

the level of .05. This finding suggested that service provider density might not affect 

network performance. That is, this study indicated that higher density workforce 

development network did not guarantee more effective performance. In practice, service 

providers in providing workforce development services are expected to collaborate with 

other service providers so that they can refer employers to more appropriate other service 

providers or job-seekers if they do not provide the service or do not have any candidates.  

Conceptually, expressed as a percentage of the actual number of links in a network 

by the maximum possible number of links, degree of density is sometimes dependent upon 

the network size, the number of network participants (Wasserman and Faust 1994; Scott, 

2000). Thus, in this study, the utility of density analysis might be limited based on 

different numbers of network participants. For example, workforce development networks 

in urban areas had larger numbers of network participants than workforce development 

networks in rural areas. Extending this argument, this study argues differences of location 

(rural, suburban, and urban) effects on the relationships of service provider density and 

network performance. Table 5.31 showed that only workforce development networks in 

suburban areas had a positive effect of service provider density on network performance.  
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Table 5.31 

Parameter Estimates of Service Provider Density for Network Performance 
 

Service Provider Density Coefficients T-value Sig. 

Rural Areas       (n=36) .082 .482 .633 

Suburban Areas (n=52) .493** 4.004 .000 

Urban Areas      (n=48) .300 .078 .597 

          ** P <.001 
 

This result is consistent with Kenis and Knoke’s (2002) arguments that 

examination of network density may be dependent upon the number of network 

participants. In this context, this study argues that service provider density may have a 

mixed effect on network performance depending upon the network size. If we extend this 

finding, we may argue that smaller or larger participant networks may not have a positive 

effect on network performance, but mid-size networks may have a positive effect on 

network performance. However, much debate on the mid-sized network may still remain. 

Further empirical investigation and evidence must follow, as Kenis and Knoke (2002) 

insisted.  

 

Hypothesis 2b: Lower centralization in workforce development networks lead 

to more effective or desirable performances at the network level. 

In hypothesis 2b, it was postulated that lower service provider centralization is 

more likely to lead to better network performance. The result of structural equation model 

analysis supported this hypothesis, having a negative relationship between service 

provider centralization and network performance (t-value = -5.23, p< .001). Accordingly, 

this finding suggested that service provider centralization might affect network 

performance with a negative direction.  

Expressing the extent that this cohesion is centered around a particular actor, 

centralization measures the tightness of a network around its most central point (Scott, 

2000). Thus, higher centralization in workforce development networks means that a focal 

network participant may control communication or information flows in a network. In 

other words, participants in a centralized network are constrained in that they lack access 

to flexible communication or information flow. In this context, it would be reasonable to 
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assume that a less centralized network has more flexible communication channels or 

relatively equal power among network participants and thus leads to effective or desirable 

network performance. In practice, employers or jobseekers, for instance, may not receive 

relevant services (i.e. recommendation of jobseekers to other service providers or 

employers) from service providers if the providers do not have any linkages from the focal 

agency. 

Like density, centralization may also have an issue that the effects of centralization 

on network performance vary depending upon the network size. In order to check the issue, 

I also conducted location (rural, suburban, and urban) effects regarding relationships of 

service provider centralization and network performance. Table 5.32 showed that all 

workforce development networks in three areas had negative effects of service provider 

centralization on network performance.  

 

Table 5.32 

Parameter Estimates of Service Provider Centralization for Network Performance 
 

Service Provider Density Coefficients T-value Sig. 

Rural Areas       (n=36) -.591** -4.273 .000 

Suburban Areas (n=52) -.301** -2.231 .000 

Urban Areas      (n=48) -.555** -4.523 .000 

          ** P <.001 
 

The following figures showed different centralization levels among workforce 

development networks. Figure 5.4 is a low centralized network and Figure 5.5 is a high 

centralized network. In Figure 5.5, for example, a focal service provider (# 301) has a high 

centralization value because every other service provider is connected to the service 

provider (#301), while in Figure 5.4 there is no single focal service provider because 

several service providers (i.e., # 2203, #2202, #2210, #2211) have similar values of 

network centralization. That means that the service providers share communication or 

information flows with other service providers, unlike a centralized service provider 

(#301) in Figure 5.5. 
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Figure 5.4 Diagram of AWI Service Network (RWB E, centralization = .2364) 

  

 

 

Figure 5.5 Diagram of AWI Service Network (RWB B, centralization = .7143) 
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This result is different from Provan and Milward’s (1995) study of community 

mental health networks. The study found that more centralized community mental health 

networks lead to network effectiveness. They argued that a highly-centralized network 

administrative organization (NAO), which coordinated community mental health service 

providers and nonprofit organizations for providing customers with mental health services, 

has more resources and information, and thus the NAO has a better position to 

communicate to others as a broker in the network. In this sense, they argue that a more 

efficient way to maintain or operate a network is for a focal actor to coordinate network 

resources and information for customers.  

Why does this study occur with different results? There is a possible explanation to 

different results. First of all, the networks under study are different in nature. Provan and 

Milward (1995) studied community mental health, which might be characterized as a very 

specific service area in that the network consisted of special service providers and 

nonprofit organizations providing mental health services (not general services), well-

trained or certified case managers, and patients’ families. In other words, it may be 

difficult for general service providers or nonprofit organizations to participate in the 

community mental health network. In sum, there are some barriers for general service 

providers or other organizations to enter into the community mental health network.  

Instead, the workforce development network does not seem to have entry barriers 

to general service providers or other organizations because workforce development 

services include a variety of services, like job-training/counseling, transportation, health 

services, or education. That means the workforce development network is much easier for 

service providers or other organizations/individuals to enter. Therefore, a diversity of 

service provider channels or network participants with relatively equal power are more 

likely to lead to an efficient and desirable network.  

 

Hypothesis 3a: Workforce development networks with high levels of trust and 

legitimacy between employers and service-providers lead to more effective or 

desirable performances at the network level. 

This hypothesis investigated the relationship between employer social network 

capital and network performance. As many studies expected (Uzzi 1996; Suchman 1995; 

Putnam 1993), the hypothesis was supported in the structural equation model analysis (t-

value = 1.98, p < .05). The function of social capital can reduce transaction or monitoring 

costs associated with coordination mechanisms like contracts, strategic choices, or 
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monitoring processes (Nahapiet & Ghoshal 1999). Social capital based on trust or 

legitimacy in a network functions as a broker coordinating the flow of information among 

network participants (Burt 1980; Cook & Emerson 1978). In practice, a workforce 

development network, in which employers do not trust service providers, may be less able 

to build an enduring cooperative behavior with partners (service providers in a network) 

over time. In contrast, the more social capital available to a network, the fewer resources it 

needs to manage existing relationships and the more resources it can use to establish new 

ones.  

 

Hypothesis 3b: Workforce development networks with the high levels of trust and 

legitimacy between service-providers and service-providers lead to more effective or 

desirable performances at the network level. 

In hypothesis 3b, it was proposed that service provider network social capital has a 

positive association with network performance. Like the result of above hypothesis 3a, this 

hypothesis was also supported, having a t-value of 2.25, which is statistically significant at 

the .05 level. Accordingly, this finding suggested that if a workforce development network 

has a higher level of social capital among service providers, the network would have a 

stronger performance. In practice, a network with higher levels of trust and legitimacy can 

diminish the probability of opportunism and reduce the need for costly monitoring 

processes (Nahapiet & Ghoshal 1999, 245). Thus, the network can reduce the costs of 

transactions (Putnam 1993). Additionally, a network with higher levels of legitimacy can 

spread network norms or shared values between network participants. The network can 

create congruence between network values or rules associated with individual network 

participant’s activities.  

For example, service providers and employers in the workforce development 

network share guidelines or administrative processes of workforce development programs. 

Network participants expect to provide useful information and resources for each other. 

Particularly, service providers or employers are willing to trust service providers for their 

own benefits; otherwise they will leave the network. In this respect, trust among network 

participants may play a significant role in workforce development networks. 

 

Hypothesis 4: More adaptive workforce development networks lead to better 

performance. 
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Hypothesis 4 investigated the relationship between network learning and network 

performance. It was hypothesized that network learning has a positive association with 

network performance. Network learning is about how participants among networks share 

their ideas and messages. Thus, shared learning, by transmitting and exchanging ideas, 

services and messages, is a fundamental component of networks (Agranoff and McGuire 

2001; Contractor and Monge 2001). Network changes may be precipitated by actual or 

anticipated changes in adaptive ways (Carley 1997). In this sense, network performance 

may be increased by an adaptive learning process (e.g., Carley 1998, 2002). 

For testing this hypothesis, this study used two measures of network learning: 

employer network learning and service provider network learning. Service provider 

network learning had a positive effect on network performance (t-value = 5.86, p< .05) 

(Hypo. 4b), while employer network learning did not have any significant association with 

network performance (t-value =  .04, p> .05) (Hypo. 4a). Network learning refers to the 

capacity of a network to learn how to do what is done, where what it learns is possessed 

not by network participants but by the aggregate itself. In this sense, service providers try 

to increase the capacity of a network throughout negotiation of their performance target 

level during a given time period. In contrast, employers did not seem to have much chance 

to join the negotiation process of performance target. Even though employers could help 

service providers create reasonable performance target levels, basically employers do not 

have primary concerns for making service providers’ performance target levels reasonable. 

Accordingly, employer network learning might not be statistically significant, while 

service provider network learning had a strongly positive effect on network performance.  

The learning process itself has to be legitimized so network members would be 

willing to work together to build and to maintain the levels of involvement and norms of 

cooperation that would be critical for sustaining the network (i.e., Argyris & Schon 1978; 

Cyert & March 1963; March & Olsen 1976; March & Simon 1958). In this sense, service 

providers are more likely to consider changes in learning to be legitimated; therefore, they 

must be willing to adapt their own goals and activities for the network to perform 

effectively. 

 

Hypothesis 5a: Workforce development networks with more stable programs 

lead to more effective or desirable performances. 

This hypothesis investigated the relationship between network stability and 

network performance. In order to test this hypothesis, this study measured the degree of 
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extent that employers received specific services from workforce development systems. 

Based on the structural equation model analysis, the result showed that the hypothesis was 

supported ( = .10, p< .05). This finding is consistent with other studies (O’Toole and 

Meier 2001; Milward and Provan 2000). 

According to O’Toole and Meier (1999, 2001), network management may be 

dependent upon program or structural stability. In other words, they argued that stability 

promotes cooperation and offers opportunities for network participants to avoid 

uncertainty of program services. Regarding changes in stability, for example, when 

network participants are asked to change administrative processes, their structures, and 

their roles or goals, they may experience disruptions or uncertainty that may not lead to 

diminished performance. For example, if service providers frequently change their 

services or administrative processes, employers try to find other places to recruit job 

candidates. In this sense, program stability is a significant factor for employers to 

participate in the workforce development network.  

 

Hypothesis 5b: Workforce development networks with strong capacity 

building lead to more effective or desirable performances. 

In hypothesis 5b, it was postulated that strong service provider network 

management is more likely to lead to better network performance. For testing this 

hypothesis, this study measured the degree of efforts that service providers and regional 

workforce boards exert on their roles and resources. The result of the structural equation 

model analysis supported the hypothesis, showing a positive association between the 

constructs ( = .05, p< .05). This finding is also consistent with other studies (Brewer and 

Selden 2000; Wolf 1993). 

In terms of Wolf’s (1993) study, agency leadership explains public agency 

effectiveness by maintaining communication systems effectively and attaining resources. 

Network participants try to increase capacity of networks that enable them to have more 

benefits than provided by single organizations (McGuire 2002; Brewer and Selden 2000). 

Thus, network management to increase network capacity is significant in explaining 

public service delivery systems. In the workforce development system, a lot of 

governmental and non-governmental programs exist to support local workforce 

development organizations. Nonprofit foundations, federal resources from the U.S 

Department of Labor, or other resources are receiving grant applications for assisting local 

workforce development units (e.g., Rural Cooperative Development Grants from U.S. 
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Department of Agriculture Rural Development, National Farmworker Jobs Program- 

Migrants and Seasonal Farmworker Programs, Computer Associates Community Grants, 

UPS Foundation Grants, or Neighborhood Excellence Initiative)41 

The above hypotheses are related to a simple relationship between each individual 

network characteristic (network structure, network social capital, network management, 

and network learning) and network performance. The following sections will discuss the 

interactions of network characteristics and several hypotheses for examining direct and 

indirect effects of network characteristics and network performances.  

 

Hypothesis 6: In the workforce development network, network social capital may be 

determined by network structure and has a positive intermediate effect on network 

performance. 

Hypothesis 6 proposed intermediate effects of network social capital on the 

relationship between network structure and network performance. To test the intermediate 

effects, this study examined four paths between network structure and network social 

capital: 1) network structure multiplexity (NSM) and employer network social capital 

(EMNSC), 2) service provider density (SPD) and service provider network social capital 

(SPNSC), 3) service provider centralization (SPC) and service provider network social 

capital (SPNSC), and 4) network structure multiplexity (NSM) and service provider 

network social capital (SPNSC). 

First, the result of the first path had a positive relationship between NSM and 

EMNSC ( = .22, p< .01) (Hypo. 6a). This result indicated that if employers get services or 

information from more diverse service providers, they are more likely to trust service 

providers and other employers. According to Powell (1998), collaborative ties are 

important to transfer information and resources among network participants, rather than 

simple contacts. That is, collaboration brings network participants together to understand 

each other’s views and share network rules or processes. In this context, this study is 

consistent with Powell’s (1998) collaboration argument.  

Second, the relationship between SPD and SPNCS did not show statistically 

significant results at the level of .05 (t-value = -0.76) (Hypo. 6b). I checked effects of the 

network size, as I did in the previous section. In term of the results, the network size effect 

on this relationship did not have any significant results. Accordingly, this finding 

                                                 
41 More information at the website: 
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suggested that there did not exist any significant relationship between service provider 

density and service provider network social capital. In other words, it does not guarantee 

that a more cohesive service provider network leads to higher levels of social capital in the 

service provider network.  

Third, the path between SPC and SPNSC had a statistically negative relationship 

( = -.06, p< .05) (Hypo. 6c). The result implied that less centralized service provider 

networks are more likely to have higher levels of service provider network social capital. 

In terms of the results of the hypothesis 2b, it was suggested that lower service provider 

centralization is more likely to lead to better network performance. Accordingly, this 

finding may suggest that less centralized networks have more flexible communication 

channels among network participants, affect higher levels of network social capital, and 

then lead to better performance. That is, network social capital may play a significant 

intermediate function between network structures and network performance. In other 

words, the effect of social capital may be dependent upon where it exists in the network 

structure (e.g., Walker, Kogut, & Shan 1997). 

Fourth, a positive relationship exists between NSM and SPNSC ( = .32, p< .05) 

(Hypo. 6d). This finding indicated that more diverse communication channels have a 

positive effect on service provider network social capital. In practice, more diverse service 

channels for employers may increase trust/legitimacy (network social capital) toward 

service providers.  

Regarding the relationship of network structure and network social capital, these 

findings provide significant arguments about weak tie and strong tie theories (Granovetter 

1973; Krackhardt 1991). A strong ties model may predict that dense networks lead to 

effective network cooperation. In contrast, in terms of a weak ties approach, in a dense 

network structure information would be readily disseminated and thus it becomes more 

difficulty to share new values and trust. Existing weak ties and strong ties studies might 

have misleading results in that the studies did not consider other network characteristics 

(e.g., network social capital or network learning) that this study examined. In terms of this 

study, both weak ties and strong ties approaches are limited because neither approach 

reflects intermediate effects of network social capital. In other words, network structure 

may influence network social capital, and at the same time network social capital 

intermediates the relationship between network structure and network performance. In this 

                                                                                                                                                   
http://www.workforceflorida.com/wages/wfi/rfp/grants/grants_050518.htm. 
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sense, this study supports Burt’s (1997) “contingent value of social capital,” which is able 

to compromise theoretical gaps of week ties and strong ties arguments in the current 

literature. 

 

Hypothesis 7: In workforce development networks, network social capital will have a 

positive association with network learning.  

This hypothesis examined the relationship of network social capital and network 

learning. To test this hypothesis, this study used the path coefficient ( 73) between service 

provider network social capital (SPNSC) and service provider network learning (SPNL). 

The result of SEM analysis did not support this hypothesis at the level of .05 ( = -.07). 

Interestingly, the relationship between SPNSC and SPNL was negative even though the 

result was not statistically significant. For further investigation, I checked the opposite 

relationship ( 37) between SPNL and SPNSC. The result also had a negative path 

coefficient between the constructs ( = -.10, p < .10), even though the result was minimally 

statistically significant at the level of .10.  

Current literature shows that network social capital facilitates network learning 

through value creation and information diffusion (e.g., Tsai & Ghoshal 1998; Carley 1998). 

In practice, service providers in the workforce development network are expected to share 

or understand their implementation rules or processes with other service providers within a 

network, and thus service providers sharing higher levels of trust or legitimacy (network 

social capital) are expected to adapt the rules or processes.  

This study, however, did not support the common expected hypothesis, which is a 

positive relationship between network social capital and network learning. I would 

propose a possible explanation about the relationship between network social capital and 

network learning. Basically, existing literature seems to assume that network social capital 

has a linear association with network learning (i.e., Tsai & Ghoshal 1998; Uzzi 1997). 

Figure 5.6a  represents a common accepted hypothesis, which is a linear relationship 

between network social capital and network learning. Thus, a network with higher level of 

trust/legitimacy is more likely to adapt network rules or learning effectively. Instead, I 

would present a new curvilinear relationship; there is a positive relationship until a peak 

point (point A); after passing the peak point the relationship will be negative. Figure 5.6b 

represents a new curvilinear relationship between network social capital and network 

learning.  
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Figure 5.6 Relationships between Network Social Capital and Network Learning 

 

In explaining the relationship between network social capital and network learning, 

a key issue is to understand what benefits or incentives each individual network participant 

has from the relationship.  In the workforce development network, for example, service 

providers attempt to reduce their performance gaps through error detection/correction 

processes (learning process) and adaptation processes. If service providers have trusted 

other service providers or employers, service providers would try to understand others’ 

situation, share network goals or visions, and finally adapt network rules or procedures for 

better performance. That is, at the lower levels of network social capital and network 

learning, service providers have incentives to increase higher levels of network social 

capital as well as benefits to have more adaptive network learning. In this case, current 

literature and my suggestions about the relationship are identical in predicting a positive 

linear relationship between network social capital and network learning.  

However, once service providers have already had enough trust and legitimacy 

among network participants, service providers may not have more attractive incentives to 

maintain higher levels of network learning. Service providers have already shared network 

rules or administrative procedures since they have understood others’ situations or goals. 

Instead, service providers try to look for problem solving strategies or skills to meet their 

performance targets or goals. This implies that if service providers perceive higher levels 

of trust/legitimacy in a network, service providers may not have many incentives to make 

their time and efforts on network learning. In these settings, service providers will find it 

easier to identify their critical problems or potential solutions. Within this context, service 
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providers will not have to spend more time on making network learning effective because 

they have already done so from increasing activities of network social capital.  

From a simple scatterplot illustration, this study submits that the relationship of 

service provider network social capital and service provider network learning could be a 

curvilinear relationship, even though this study did not propose a particular peak point 

(like A in Figure 5.6). Figure 5.7 depicts scatterplots of the relationship between service 

provider network social capital and service provider network learning. For these 

illustrations a nominal cut point of 4.40 is used for the network social capital measure. The 

two groups illustrate trend lines moving in opposite directions for cases below and above 

the nominal cut point, respectively.42 
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Figure 5.7 Scatterplots of the Relationships between SPNSC and SPNL 

 

The left graph relationship shows that service provider networks with relatively 

lower levels of network social capital have a positive association with network learning (r 

= .432, p < .000), while the right graph relationship shows that service provider networks 

with relatively higher levels of network social capital have a negative association with 

network learning (r = -.295, p< .05).  

Of course, even though this suggestion has not been supported from the results of 

SEM analysis, it would be reasonable to assume that the relationship between network 

                                                 
42 For this illustration, I split two groups by using a cut-point network social capital value of 4.30. Of course, 
this cut-point value may be arguable, but it is used here for an exploratory analysis. Further investigation 
regarding this cut-point value (a peak point) remains for future analysis.  
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social capital and network learning may not be a linear relationship, but a curvilinear 

relationship if we consider the impacts of network social capital level in a network on 

benefits (or incentives) of network learning from the network participants’ perspectives. 

Presumably, further investigation with respect to the relationship will be necessary. 

 

Hypothesis 8: In the workforce development network, network social capital has a 

positive association with network management.  

This hypothesis examined the relationship of network social capital and network 

management. To test this hypothesis, this study examined two paths between network 

social capital and network management: 1) employer network social capital (EMNSC) and 

employer network management (EMNM) and 2) service provider network social capital 

(SPNSC) and service provider network management (SPNM). 

First, the relationship between EMNSC and EMNM did not have statistically 

significant results at the level of .05 (t-value = 1.13) (Hypo. 8a). This finding suggested 

that there did not exist any significant relationship between employer network social 

capital and employer network management. Second, the relationship between SPNSC and 

SPNM did not have statistically significant results at the level of .05 (t-value = .62) (Hypo. 

8b). This finding suggested that there did not exist any significant relationship between 

service provider network social capital and service provider network management. In 

other words, it does not guarantee that higher levels of service provider network social 

capital leads to more efficient service provider network management. 

Accordingly, this study did not support this hypothesis about a positive 

relationship between network social capital and network management. A possible 

explanation is that workforce development systems have kept consistently stable services 

because providing some services is mandatory. Thus, regardless of levels of network 

social capital, service providers consider a priority on maintaining program stability and 

thus program stability may be an essential issue for network management to all service 

providers or regional workforce boards.  

 

Hypothesis 9: In the workforce development network, network learning has a positive 

association with network management.  

In hypothesis 9, the relationship between network learning and network 

management was investigated. It was hypothesized that more adaptive learning network 

lead to effective network management. To test this hypothesis, this study examined two 
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paths between network social capital and network management: 1) employer network 

learning (EMNL) and employer network management (EMNM), 2) service provider 

network learning (SPNL) and service provider network management (SPNM), and 3) 

service provider network learning (SPNL) and employer network management (EMNM). 

First, the relationship between EMNL and EMNM did not have statistically 

significant results at the level of .05 (t-value = -.62) (Hypo. 9a). This finding suggested 

that there did not exist any significant relationship between employer network learning 

and employer network management. Second, SEM analysis showed a positive relationship 

between SPNL and SPNM ( = .11, p< .05) (Hypo. 9b). This finding suggested that more 

adaptive service provider networks are more likely to have better network management. 

Third, the relationship between SPNL and EMNL was statistically significantly positive 

( = .18, p< .05) (Hypo. 9c). This finding indicated that more adaptive service provider 

networks are more likely to influence employer network learning processes.  

These findings provide significant theoretical implications about network learning 

arguments. According to Argyris and Schön (1978), learning involves the detection and 

correction of error, discrepancy between given roles and actual practice. Argyris and 

Schön (1978) argued that, through “single-loop” and “double-loop learning,” network 

participants may change current plans or rules, and underlying beliefs or strategies framed 

for given target goals and performance.  

In the workforce development network, local one-stop centers try to make very 

reasonable and feasible performance target levels through the performance detection and 

correction process (network learning process). Based on the results of SEM analysis, more 

adaptive service provider network learning leads to more effective network management. 

In other words, this study may illustrate “single-loop” and “double-loop learning” 

processes in workforce development systems. For example, if service providers change 

their performance target levels through a negotiation process, it may be “single-loop” 

learning. If regional workforce boards or state agency change a kind of budget allocation 

formula or performance evaluation criteria/procedures, it may be “double-loop” learning. 

In this sense, Argyris and Schön’s (1978) “single-loop” and “double-loop” learning 

concepts may be useful in explaining workforce development systems.  

 

Hypothesis 10: In the workforce development networks, network structure will influence 

network learning and network management.  
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This study also examined two relationships: a) network structure and network 

learning, and b) network structure and network management. To test the first relationship 

(network structure and network learning), this study checked three path coefficients: 

network structure multiplexity (NSM) and employer network learning (EMNL), service 

provider density (SPD) and service provider network learning (SPNL), and service 

provider centralization (SPC) and service provider network learning (SPNL). The path of 

NSM and EMNL had a positive relationship at the level of .05 ( = .26, p< .05) (Hypo. 

10a), while two paths coefficients between both SPD – SPNL (Hypo. 10b) and SPC - 

SPNL (Hypo. 10c) were not statistically significant. This finding implied that service 

provider network structure might not affect network management. 

We turn now to the second relationships; network structure multiplexity (NSM) 

and employer network management (EMNM), service provider density (SPD) and service 

provider network management (SPNM), and service provider centralization (SPC) and 

service provider network management (SPNM). The path of SPD and SPNM had a 

positive relationship at the level of .05 ( = .16, p< .10) (Hypo. 10e), and the path of SPC 

and SPNM had a negative relationship at the level of .10 ( = -.15, p< .10) (Hypo. 10f), 

even though the path coefficients was significant at the level of .10. This finding implied 

that service provider network structure might have different impacts on service provider 

network management. More cohesive workforce development networks are more likely to 

lead to better network management, while more centralized workforce development 

networks are less likely to lead to better management. In other words, this finding might 

have some managerial implications for workforce development managers. Relatively 

equally distributed networks (loose/decentralized networks) and more cohesive networks 

may be a strategic choice for maintaining workforce development program stability or 

increasing the network capacity.  
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CHAPTER 6 

CONCLUSION AND DISCUSSIONS 

 

 

Introduction 

This study was conducted to theoretically develop and test a structural equation 

model for the network analysis of workforce development programs. The proposed 

hypotheses attempted to identify the structural relationships between the four network 

characteristics and network performance. These relationships were examined through a 

series of analyses in LISREL. The principle guideline of this study was that network 

structure is one important explanatory variable to explain network performance, but 

consideration of other network characteristics is also valid and useful. This study proposed 

four characteristics of network and presented an integrated model of network performance. 

The model included unique aspects (structure, content, process, and management) of 

networks from four network perspectives. This study first examined simple relationships 

between each characteristic and network performance, and then extended intermediated 

effects of each characteristic on others. Based on this approach, 25 research hypotheses 

were proposed.  

Four network characteristics are discussed for the definition of network. Structural 

and positional characteristics focus on a form of network (e.g., dense or loose network). 

Interactional characteristics emphasize network contents (e.g., friendship or advice 

network). Cognitive process characteristics are about how network participants share 

network rules or norms. Strategic and managerial characteristics emphasize the roles of 

network (e.g., strategic choices of structures or changes of rules) for successful network 

maintenance and operation. Based on these characteristics I examined networks for more 

in depth understanding and interpretation of network studies.  

Starting from a discussion of the research questions, this study reviewed theoretical 

background and empirical studies that exist in the literature. The study was designed to 

develop a theoretical model about impacts of network characteristics to empirically test 

the factors (constructs) that are likely to affect network performance. The affecting 

constructs (exogenous constructs) include network structure, network social capital, 
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network management, and network learning. Based on the theoretical review and 

empirical studies, the measurement scales for each construct were developed and utilized 

to investigate the relationships between the constructs. An examination of reliability and 

validity of the measurement scales revealed that the measurement scale for each construct 

was reliable and valid in terms of the internal consistency and accuracy of what they were 

supposed to measure. This result indicated that measurement scales were highly reliable in 

assessing impacts of network characteristics on network performance. 

The confirmatory factor analysis (CFA) was conducted to refine the posited 

relationships of the observed indicators to each construct. Through CFA processes, the 

uni-dimensionality of each construct was confirmed and the composite reliabilities for 

each construct were calculated. The composite reliability for the employer network social 

capital was .79, the service provider network social capital .93, the employer network 

learning .69, the service provider network learning .71, the service provider network 

management .76, and the employer network management .76. All of these composite 

reliabilities approached or exceeded the recommended level of .70. 

Having estimated the parameters of the overall measurement model, the 

hypothesized models as a whole were examined by using three types of fit indices: 

absolute fit indices, incremental fit indices, and parsimonious fit indices. As for the 

employer samples, the results of the goodness-of-fit statistics with the employer data were 

reported in Table 5.21. The hypothesized overall measurement model of employer samples 

with three constructs and 6 indicators was appropriate and acceptable at this statistical 

level. Regarding the service provider samples, the results of the goodness-of-fit statistics 

were reported in Table 5.24. The hypothesized overall measurement model with three 

constructs and 11 indicators was appropriate and should be accepted at this statistical level. 

Having confirmed the posited relationships to the constructs, the overall measurement 

model was tested to see if the theoretical measurement model fit the data fairly well. The 

CFA processes permitted the overall measurement model to be re-specified to describe a 

better-fitting model to the data. Through these processes, the indicators having 

comparatively high measurement errors and low correlations to the constructs were 

dropped. As a result, 17 indicators remained to measure the six constructs. These 

processes were done to help not only to identify the uni-dimensionality of the constructs 

but also to clarify the observed indicators of the associated construct. 

General Findings and Discussion 
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A structural equation model of workforce development network analysis was 

utilized to test the hypotheses that attempted to identify the structural relationships 

between the constructs. Fifteen of the twenty-five hypotheses proposed in this study were 

supported, and those supported hypotheses generated a significant level of t-values and 

standardized coefficient scores (Table 5.30). Detailed discussions of findings addressed by 

the research questions are as follows.  

The first research question was: How do network structure characteristics affect 

network performance? This research question was divided into three hypotheses: H1a: 

Higher multiplexity workforce development networks lead to more effective or desirable 

performances at the participant/ organizational level. Hypothesis 2a: Higher density 

workforce development networks lead to more effective or desirable performances at the 

network level. Hypothesis 2b: Lower centralization in workforce development networks 

lead to more effective or desirable performances at the network level. The findings of the 

structural analysis supported hypothesis 1a that there is a positive relationship between 

network structure multiplexity and network performance, and hypothesis 2b that there is a 

negative relationship between service provider centralization and network performance. 

However, this study did not support hypothesis 2a, where there is a positive relationship 

between service provider density and network performance. Accordingly, this study 

suggested that more diverse service networks or less centralized networks are more likely 

to lead to better network performance.  

Unlike results of this study, Provan and Milward (1995) found that higher 

centralized community mental health networks led to better network performance. They 

argued that more centralized networks, in which a network administrative organization 

(NAO) can coordinate community mental health service providers or organizations, has 

more resources and information and thus they have better positions to communicate to 

others as a broker in the network. In this sense, they argue that a more efficient way to 

maintain or operate a network is to enhance central authority for a focal actor to coordinate 

network resources and information for customers.  

However, Provan and Milward (1995) studied community mental health networks, 

which constitute a very specific service area. These networks contain barriers (i.e., special 

certified staff or agencies, special training programs) to entering into the network. Instead, 

workforce development networks do not seem to have entry barriers to general service 

providers or other organizations because workforce development activities are more 

general. That means workforce development networks are much easier for service 
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providers or other organizations/individuals to enter. Therefore, a diversity of workforce 

development service provider channels or network participants with relatively equal power 

are more likely to create a more efficient and desirable network. 

The second research question was: How do network social capital characteristics 

affect network performance? This research question was divided into two hypotheses: 

Hypothesis 3a: Workforce development networks with high levels of trust and legitimacy 

between employers and service-providers lead to more effective or desirable performances 

at the network level. Hypothesis 3b: Workforce development networks with high levels of 

trust and legitimacy between service-providers and service-providers lead to more 

effective or desirable performances at the network level. The findings of the structural 

analysis supported the two hypotheses that there is a positive relationship between 

network social capital and network performance. This finding is consistent with previous 

studies (i.e., Burt 1980; Cook & Emerson 1978; Nahapiet & Ghoshal 1999; Putnam 1993). 

The third research question was: How do network learning characteristics affect 

network performance? Hypothesis 4 was examined: More adaptive workforce 

development networks lead to better performance. This study used two measures of 

network learning: employer network learning and service provider network learning. 

Service provider network learning had a positive effect on network performance (t-value = 

5.86, p< .001), while employer network learning did not have any significant association 

with network performance (t-value = .83, p > .05).  

The fourth research question was: How do network management characteristics 

affect network performance?  This research question was divided into two hypotheses: 

Hypothesis 5a: Workforce development networks with more stable programs lead to more 

effective or desirable performances. Hypothesis 5b: Workforce development networks 

with strong capacity building lead to more effective or desirable performances. The result 

showed that the first hypothesis (Hypothesis 5a) was supported ( = .10, p< .05). This 

finding is consistent with other studies (O’Toole and Meier 2001; Milward and Provan 

2000). Also, this study supported the second hypothesis (Hypothesis 5b) of a positive 

association between the constructs ( = .05, p< .05). This finding is also consistent with 

other studies (Brewer and Selden 2000; Wolf 1993). Accordingly, this study supported a 

positive relationship between network management and network performance. 

The fifth research question was: How do network social capital characteristics 

intermediate between network structure and network performance? This study examined a 

hypothesis: Hypothesis 6a: In the workforce development network, network social capital 
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may be determined by network structure and has a positive intermediate effect on network 

performance. This study examined four paths between network structure and network 

social capital: 1) network structure multiplexity (NSM) and employer network social 

capital (EMNSC), 2) service provider density (SPD) and service provider network social 

capital (SPNSC), 3) service provider centralization (SPC) and ser ice provider network 

social capital (SPNSC), and 4) network structure multiplexity (NSM) and service provider 

network social capital (SPNSC). The results showed that the first path had a positive 

relationship between NSM and EMNSC ( = .22, p< .001), that the third path had a 

negative relationship between SPC and SPNSC ( = -.06 p< .05), and that the fourth path 

had a positive relationship between NSM and SPNSC ( = .32, p< .001).  

These findings provide theoretical insights about weak tie and strong tie arguments 

(Granovetter 1973; Krackhardt 1991). Network structure may influence network social 

capital and at the same time network social capital intermediates the relationship between 

network structure and network performance. In this sense, this study supports Burt’s 

(1997) argument about the contingent value of social capital. That is, it demonstrates the 

existence of theoretical gaps in weak ties and strong ties arguments in the current 

literature. Existing weak ties and strong ties studies might have misleading results in that 

the studies did not consider other network characteristics (e.g., network social capital or 

network learning) that this study examined. 

The sixth research question was: How do network social capital characteristics 

affect network learning?  Hypothesis 7 was examined: Network social capital will have a 

positive association with network learning. This study checked the path coefficients 

between service provider network social capital (SPNSC) and service provider network 

learning (SPNL). The result of SEM analysis did not support this hypothesis at the level 

of .05 ( = -.07). I checked the opposite relationship between SPNL and SPNSC had a 

negative path coefficient between the construct ( = -.10, p < .10), even though the result 

was statistically significant at the level of .10. Current literature seems to assume that 

network social capital has a linear association with network learning (e.g., Tsai & Ghoshal 

1998; Carley 1998). This study, however, did not support the common expected 

hypothesis. This study argued that the relationship of network social capital and network 

learning may have a curvilinear relationship: There is a positive relationship until a peak 

point (point A); after passing the peak point the relationship will be negative (see Figure 

5.6b). 
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The seventh research question was: How does network social capital affect 

network management?  Hypothesis 8 was examined: In the workforce development 

network, network social capital has a positive association with network management. This 

study examined two paths between network social capital and network management: 1) 

employer network social capital (EMNSC) and employer network management (EMNM) 

and 2) service provider network social capital (SPNSC) and service provider network 

management (SPNM). The finding did not support these hypotheses that predicted a 

positive relationship between network social capital and network management.  

The eighth research question was: How do network learning characteristics affect 

network management?  Hypothesis 9 was examined: Hypothesis 9: In the workforce 

development network, network learning has a positive association with network 

management. This study examined three paths between network learning and network 

management: 1) employer network learning (EMNL) and employer network management 

(EMNM), 2) service provider network learning (SPNL) and service provider network 

management (SPNM), and 3) service provider network learning (SPNL) and employer 

network management (EMNM).  The results supported a positive relationship between 

SPNL and SPNM ( = .11, p< .05), and the third relationship between SPNL and EMNM 

was statistically significantly positive ( = .18, p< .05). This finding suggested that a more 

adaptive service provider network is more likely to have more effective network 

management network and to influence employer network learning processes. These 

findings provide significant theoretical implications about Argyris and Schön’s (1978) 

“single-loop” and “double-loop learning.”  In the workforce development network, service 

providers may change current plans or rules (single-loop learning), or underlying beliefs or 

strategies (double-loop learning) framed for given target goals and performance.  

The ninth research question was: How do network structure characteristics affect 

network learning and network management?  Hypothesis 10 was examined: In the 

workforce development networks, network structure will influence network learning and 

network management. This study checked three path coefficients: network structure 

multiplexity (NSM) and employer network learning (EMNL), service provider density 

(SPD) and service provider network learning (SPNL), and service provider centralization 

(SPC) and service provider network learning (SPNL). The path of both NSM and EMNL, 

and SPD and SPNM had a positive relationship, while the path of SPC and SPNM had a 

negative relationship at the level of .10 ( = -.15, p< .10). This result may have managerial 

implications for workforce development managers that relatively equal distributed 
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networks (loose/decentralized network) and more cohesive networks may be one of 

strategic choices for maintaining workforce development program stability or increasing 

the network capacity. 

Limitations and Suggestions for Future Research 

As expected in all research, there were limitations to this study that should be 

addressed to encourage further research in the future. The major limitations derived from 

this study are: 1) scope and boundaries of the research, 2) selected observed indicators and 

constructs, 3) lack of job-seekers opinions, 4) absence of longitudinal characteristics, and 

5) limited analysis of performance of workforce development programs. 

This study investigated the structural relationships of network characteristics and 

network performance. The survey data were only collected in the state of Florida. This 

geographically limited survey may produce different results and conclusions in terms of 

the magnitude and directions of relationships among the constructs studied in this 

research. Service providers and employers in other states regarding workforce 

development services may have different perceptions, opinions, and concerns. Other 

geographic boundaries and research scopes should be explored to see if similar findings 

and results could be addressed. Future research may collect data from other states so that 

comparison studies can be conducted.  

This study has been somewhat limited in its selection of observed indicators, 

variables, and constructs. Even if those observed indicators, variables, and constructs were 

selected based on the literature review and researcher’s observations, other critical 

variables and constructs may exist to achieve further insights of workforce development 

network analysis. For example, specific variables and constructs that address network 

management characteristics are limited. The various variables and constructs that are 

related to network management characteristics, which in this study were program stability 

and network capacity (getting resources and effective communication organizations or 

systems), were considered. For future study, it may be suggested to consider other 

alternative variables, such as leadership styles, rewards/incentive systems, strategic 

planning, and so forth.  

Another critical limitation to this study is related to the respondents. Generally, in 

the workforce development system, respondents may include job-seekers, employers, and 

service providers. However, this study did not include job-seekers’ opinions with respect 

to workforce development network characteristics. Accordingly, compared with the 

employers surveyed in this study, job-seekers may express different opinions or concerns 
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in this study. For a more comprehensive and thorough investigation of network 

characteristics supported by all respondents, future research is recommended to include 

job-seekers.  

This study also is somewhat limited in terms of longitudinal characteristics, which 

would make it possible to analyze the potential time-lag for the hypothesized relationships 

and structural model. This is due to the fact that the data were collected for a seven-month 

period (August 2004 through April 2005). Each measurement scale for the constructs can 

be refined and validated. This study might reflect ongoing transformations that could 

influence the relationships between the constructs for future research. Moreover, a 

longitudinal analysis of the structural model of workforce development network analysis 

may reveal what changes of network characteristics do a better job in increasing network 

performance. Due to the fact that this study used only average performance data 

performance and satisfaction variables, this study could not reflect changes of network 

characteristics during a certain period. Future research needs to have a more appropriate 

longitudinal analysis for better explaining the workforce development network.  

Consequently, the above-mentioned limitations should be considered as essential 

and critical suggestions for future research. Future studies should take into account these 

limitations to produce more comprehensive research results. 

Concluding Remarks 

Given the fact that, if any, there is a limited number of empirical studies on 

workforce development network analysis, this study developed and empirically tested a 

structural equation model of network analysis of workforce development programs. 

Accordingly, as discussed in the research findings, it is hoped that this study has made 

valuable contributions to the understanding and insights about workforce development 

programs and the network analysis. From the results of the comprehensive data analysis 

and procedures, this study concludes that in successful workforce development programs, 

a more thorough understanding of network characteristics of workforce development 

programs should be made.  

Network structure is one of the explanatory variables to explain network 

performance, but its effect should be re-examined by checking other network 

characteristics such as network social capital, network learning, and network management 

so that a more comprehensive description and explanation can be achieved. Finally, even 

though the results and findings of this study are somewhat exploratory in nature, it is 

expected that the information produced and the implications of the study may be of help to 
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workforce development managers, policy-makers, and scholars to build more 

comprehensive strategies and plans that provide better services.  
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APPENDIX A 

 

HUMAN SUBJECTS COMMITTEE APPROVAL
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APPENDIX B 

 

SURVEY INSTRUMENT  
 

 

 

I am so pleased to contact you with my dissertation project. My name is Sang Ok Choi, doctoral 
candidate in the Askew School of Public Administration and Policy at the Florida State 
University.  I am working on my dissertation (Advisor, Professor Ralph Brower), “Network 

Analysis of Workforce Development Programs.” The purpose of this study is to develop 
strategies for collaboration among workforce development agencies/ organizations by examining 
relationships with others in a network. 
 
I would like to take some of your time ask you questions regarding your opinions toward the 
Workforce Development Programs in general. Your response to the following questions will help 
my ongoing research in the workforce development programs. This exercise may actually be 
helpful to you, in that it asks some pointed questions about how you get useful information about 
workforce development, and what agencies your agencies interact with in providing workforce 
development services. The results of this study will be made available to you and may benefit the 
workforce development practices.  
 
There is no risk to you in completing this instrument. Please be assured that your answers will 
remain completely confidential, and will be revealed only as summary information and abstract 
statistics obtained from this research. Once the initial data is recorded there will be no association 
with your name and the data provided, only a case number. All materials and other information 
with your name on it will be destroyed. You have the right to not participate or withdraw from 
participation at anytime without prejudice, penalty or loss of benefits to which otherwise entitled. 
 
Please read each question, and make the appropriate response. Your prompt response is 
appreciated by e-mail or fax. Again, I appreciate in advance your time and consideration. If you 
have questions about this study, please feel free to contact me (or my advisor). Thank you.  
 
 
                                                                                                    August,  2004 
 
 
Sang Ok Choi Ralph Brower  
Doctoral Candidate Professor (Advisor) 
Askew School of Public Adm. & Policy Askew School of Public Administration & Policy 
Florida State University Florida State University 
Phone: (850) 385-1748 Phone: (850) 644-7614 
Fax: (850) 645-4660 
E-mail: soc4707@fsu.edu E-mail: rbrower@mailer.fsu.edu 
             sang.choi@fldoe.org 
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Service Providers 

 

Following is a list of workforce development organizations that provide workforce 

development services for your regional workforce board. Please check those that 

participate in your local situation. 

 

Service and Training Providers 

  

 

1. What types of workforce development services does your organization provide? Which 

organization(s) interact with your organization in providing workforce development 

program(s)? Please write organizations’ number(s) that apply. 

Is your org 
providing this 

service? 
 

Types of services (programs) 
Yes No 

Organizations that interact with your organization 
(write organizations’ number from above list) 

Employability skills training and vocational training 
(Workforce Investment Act: WIA) 

   

Employment services, recruitment for employers 
(Agency for Workforce Innovation: AWI) 

   

Job placement, transportation, childcare 
(Welfare Transition Program: WT) 

   

Job posting and registration of job openings 
(Business and Professional Services: BP)  

   

Work readiness training, tutoring, youth mentoring 
(Year Round Youth Programs: YT) 
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Please respond to each of the following questions by selecting the number on the scale that 

best characterizes your feelings. 

 

2. In everyday life, I always trust people, even those with whom I am not familiar.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree  

3. I trust employers which receive workforce development services from our systems.   

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

4. I believe that job-seekers understand what my organization is providing.  

                Strongly Disagree   1     2      3      4      5     6      7     Strong Agree   

5. I believe that employers understand what my organization is providing.  

                Strongly Disagree   1     2      3      4      5     6      7     Strong Agree   

6. I understand what job-seekers are expecting.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

7. I understand what employers are expecting.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

8. I believe my organization helps job-seekers increase job skills and find appropriate jobs. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

9. I believe my organization helps employers file job orders and find potential job 

candidates. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

10. I believe my organization succeeds in coordinating needs of job seekers and employers.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

11. I believe regional board helps state agencies understand situations of my organization.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

12. I believe that my regional board helps coordination with other service providers.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   
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 Strongly                       Strongly 
Disagree                        Agreee 
1     2      3      4      5     6      7 

□   □   □   □   □   □   □   

13. I believe that demands of regional boards or 

service providers are reflected well in their 

negotiated targets.  

14. I often feel pressure from other service providers      □    □    □    □    □    □    □    □  

or my regional workforce board in the negotiation  

process of performance targets. 

15. I believe that job-seekers or employers generally       □    □    □    □    □    □    □    □  

agree with principles that service providers present. 

16. I think that my organization tends to reflect                □    □    □    □    □    □    □    □  

       employers’ demands accurately. 

17. I believe it is a top priority in my organization           □    □    □    □    □    □    □    □  

       to monitor its performance to meet periodic goals. 

18. I believe my organization weekly compares                □    □    □    □    □    □    □    □  

       performance with other service providers.  

19. I believe my organization tries hard to negotiate         □    □    □    □    □    □    □    □  

        performance targets with the regional and state agencies.  

20. My organization meets frequently with the regional    □   □   □   □   □   □   □  

board and other service providers to discuss  

its performance and ways to improve performance.   

21. As a result of discussion or recommendations              □   □   □   □   □   □   □  

from others, my organization readily adapts new rules/processes. 

22. In negotiating with regional boards or state agencies,   □   □   □   □   □   □   □  

      my organization always question whether we hold  

      some inappropriate beliefs. 

23. When employers challenge our decisions,                    □   □   □   □   □   □   □  

      we always try to think through the situation from their standpoint. 

24. My organization cooperate well with other service      □    □    □    □    □    □    □    □  

       providers within our region. 
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25. My center has consistently provided following services to customers. 

WIA: Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree  
AWI: Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree 
 WT : Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree 
 BP  : Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree 
 YT  : Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree 
 

26. My region’s board members have changed frequently. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

27. My region’s board members invest much efforts in their roles on the board. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

28. My region has frequently changed its organization structure or communication system. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

29. My center and regional board have actively tried to obtain a grant or program funds 

from state or federal agencies? 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

 

Following questions are about your organization. Remember that all of your answers will 

remain completely confidential.  

30. In what sector or role of organization is the organization you work for? 

□   Service Provider            □   Training Provider    □  Regional Board  

□   State Agency                  □   Non-Profit-Sector   □  Private Sector 

31. How long has my organization provided following workforce development services? 

WIA:  □   below 1 year   □   1-3        □   3-5      □  5-10     □   above 10    □   None 

AWI:  □   below 1 year   □   1-3        □   3-5      □  5-10     □   above 10    □   None 

WT  :  □   below 1 year   □   1-3        □   3-5      □  5-10     □   above 10    □   None 

 BP  :  □   below 1 year   □   1-3        □   3-5      □  5-10     □   above 10    □   None 

 YT  :  □   below 1 year   □   1-3       □   3-5      □  5-10      □   above 10    □   None 

32. What roles do you have in your organization? 

□   Executive Director         □   Program Manager        □  Coordinator  

□   Program Leader              □   Administrative Staff    □  Other (                             ) 

33. Age? 

□   18-24         □   25-34           □   35-44         □  45-54          □   55-64        □  above 

64 

34. Years worked in the workforce development area?  ____________ 
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1. Following is a list of workforce development organizations that may provide workforce 

development services for your company. Please check those that participate in your 

company. 

Employers 

Workforce Development Organizations 

  

2. From which organizations does your company receive services and what kinds of 

services do your company receive? Please check the following list of workforce 

development organizations. Please write in names of organizations missing from list. 

Do you have 
this service?  

Types of services (programs) 
Yes No 

Organizations from which you get the services 
 (write organizations’ number from above list) 

Job posting and registration of job openings    

Employment services, recruitment for employers    

Incumbent/Employed Worker Training    

Employer Incentive or Quick Response    

Please select the number on the scale that best characterizes your feelings. 

3. In everyday life, I always trust people, even those with whom I am not familiar.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree  

4. I trust one-stop centers or service providers which provide workforce development 

services.   

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

5. I believe that other employers understand what one-stop centers are providing.  

                Strongly Disagree   1     2      3      4      5     6      7     Strong Agree   

6. I believe one-stop centers helps job-seekers increase job skills and find appropriate jobs. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

7. I believe one-stop centers helps employers file job orders and find potential job 

candidates. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

8. I believe that one-stop centers succeed in coordinating needs of job seekers and 

employers.  

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

 146



 
Strongly                       Strongly 
Disagree                        Agreee 
1     2      3      4      5     6      7 

□   □   □   □   □   □   □   

 

9. I believe job-seekers or employers generally 

agree     with principles that service providers 

present.  

10. I think that one-stop centers tends to reflect              □    □    □    □    □    □    □    □  

       employers’ demands accurately. 

11. From suggestions or recommendations of employers,  □   □   □   □   □   □   □  

one-stop centers adapts the identified needs of employers 

12. In linking with job seekers and employers, one-stop    □   □   □   □   □   □   □  

centers always hold balanced positions between two sides. 

13. Employers meet with service providers to improve      □   □   □   □   □   □   □  

performance. 

14. Employers cooperate well with service providers         □   □   □   □   □   □   □  

within the region. 

15. My organization has consistently received services from service providers. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

16. One-stop centers have frequently changed their organization structure or 

communication system. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

17. One-stop centers invest much effort in their roles for job-seekers and employers. 

                Strongly Disagree   1     2      3      4      5     6      7     Strongly Agree   

 

18. What kind of industry is close to your company? 

□   Agriculture               □   Mining                □   Construction             □  

Manufacturing 

□   Transportation, communication, and public utilities                        □  Trade       

□   Finance, Insurance, and Real Estate          □   Services                    □   Government 

19. How many years in business? 

□   5 or less          □   6-25            □   more than 26        

20. How many full-time employees does your organization have?  ____________ 
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APPENDIX D 

 

NETWORK PERFORMANCE MEASURES 

 

 

Workforce Development 
Services 

Network Performance Measures 

Employability skills 
training and vocational 
training (Workforce 
Investment Act: WIA) 

Measurement 4 and 5 
- Measurement 4: % of the number of WIA Adults that were not employed at registration and were 

employed at exit out of the number of WIA Adults not employed at registration that exited the 
program. 

- Measurement 5: % of the average WIA Adult program hourly wage at entry into employment out 
of the regionally adjusted Lower Living Standard Income Level (LLSIL) for a family of three. 

Employment services, 
recruitment for employers 
(Agency for Workforce 
Innovation: AWI) 

Measurement 11 and 12 
- Measurement 11: % of the number of applicants placed as a result of a job referral, those who 

obtained employment after the receipt of a "prerequisite service" and those that went to work 
after having received a "reportable service" out of the total number of job applicants served by 
Wagner-Peyser. 

- Measurement 12: % of the average Wagner-Peyser program hourly wage at entry into 
employment out of the regionally adjusted Lower Living Standard Income Level (LLSIL) for a 
family of three.  

Job placement, 
transportation, childcare 
(Welfare Transition 
Program: WT) 

 Measurement 1, 2, and 3 
- Measurement 1: % of the sum of cases that received Temporary Assistance to Needy Families 

(TANF) during the report period that were closed due to earned income out of the sum of 
Temporary Assistance to Needy Families (TANF) cases that were closed during the period. 

- Measurement 2: % of the average Welfare Transition program hourly wage at entry into 
employment out of the regionally adjusted Lower Living Standard Income Level (LLSIL) for a 
family of three. 

- Measurement 3: % of the sum of cases that begin receiving Temporary Assistance to Needy 
Families (TANF) during the report period that were previously closed due to earned income out 
of the sum of Temporary Assistance to Needy Families (TANF) cases that begin receiving TANF 
during the period. 

Job posting and 
registration of job 
openings (Business and 
Professional Services: 
BP)  

Measurement 14 and 15:  
- Measurement 14: % of the number of employers receiving Wagner-Peyser services out of the 

total number of employers reporting new hires in the Department of Revenue monthly New Hire 
Report. 

- Measurement 15:  % of the number of Wagner-Peyser Job Openings Filled out of the number of 
Wagner-Peyser Job Openings Received. 

Work readiness training, 
tutoring, youth mentoring 
(Year Round Youth 
Programs: YT) 

Measurement 9 and 10 
- Measurement 9:  % of the number of WIA Younger Youth (14-18) that exited the program with 

positive outcomes (enter employment, military, apprenticeship programs, post-secondary 
education, and/or did stay in secondary education or receive a diploma) out of the number of 
WIA Younger Youth (14-18) that exited the program. 

- Measurement 10: % of the goals attained during the month out of goals due to be attained + 
Exited, goal not due + BSD without BS goal set + Non BSD without goal set. 

Customer Satisfaction 

Measurement 17  
- Measurement 17:  the weighted average of employer ratings on each of the 3 questions 

regarding overall satisfaction reported on a 0-100 scale based on the American Customer 
Satisfaction Index (ACSI). 
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APPENDIX E 

 

WORKFORCE DEVELOPEMNT NETWORK PERFORMANCE 

 

 
 

 

Regional Workforce 

Boards (RWB) 
WIA AWI WT BP YT CS 

RWB A 1.24 1.62 1.15 1.06 1.25 1.23 

Rural 

Area 

RWB B 1.07 1.41 0.97 0.65 1.04 1.02 

RWB C 1.33 1.52 1.25 0.81 1.13 1.02 

Suburban 

Area 

RWB D 1.22 1.31 1.12 0.40 1.13 1.09 

RWB E 1.47 1.69 1.08 0.62 1.18 1.36 

Urban 

Area 

RWB F 1.33 1.68 1.09 0.52 0.91 0.99 

 

      Note:  

         WIA (Workforce Investment Act): employability skills training  
         AWI (Agency for Workforce Innovation): employment services or recruitment 
         WT (Welfare Transition Program): job placement, transportation, or childcare 
         BP (Business and Professional Services): job posting & registration of job openings 
         YT (Year Round Youth Programs): work readiness training, youth mentoring 
         CS (Customer Satisfaction)
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APPENDIX F 

 

RESULTS OF NORMALITY OF TEST 

 

 
 
 
 

Normality Test: Skewness and Kurtosis 
 

Latent Variables Skewness Kurtosis 

EMNSC -.665 -.836 

SPNSC -1.255 .667 

EMNM -.389 -.865 

SPNM -.301 -.950 

EMNL .150 -.833 

SPNL -.061 -.912 
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