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This research studied the relationship between three input variables and outcomes 

related to the use of quality circles (QCC) in a Chinese manufacturing company. After 

a thorough review of the literature, three managerial input variables were identified, 

including goal clarity, goal difficulty, and management support. Five outcomes were 

measured, including attitude, motivation, skill, understanding of continuous 

improvement and QCC success. Further, models were built for each individual 

outcome variable to identify the most significant input variables.    

A single site study was conducted to investigate the research hypotheses. Survey 

scales were developed based on previous research. A translated survey was 

developed for collecting data in the selected Chinese company. After initial data 

screening, principal component analysis was conducted, and Cronbach’s alpha values 

were calculated. The results of these analyses were used to revise and validate the 

survey scales. In addition, ANOVA and ICC(1) were calculated to determine whether 



 

 

or not survey data collected from individual QCC members could be aggregated to 

the team-level.  

Two different analyses were conducted to test the research hypotheses. First, a 

Pearson correlation coefficient analysis was conducted to test three out of eight 

hypotheses. These three hypotheses were developed to determine whether or not 

individual input variables had a direct relationship with each individual output 

variables. Second, five outcome variable models were developed using multiple 

regression. These models were built to test the remaining five hypotheses, which 

were designed to identify the most significant set of input variables for explaining the 

variation observed in each outcome variable. 

Results from this research indicate that goal clarity and management support have a 

direct relationship with all outcome variables, while, goal difficulty exhibited a direct 

relationship only with attitude. Attitude was significantly affected by goal clarity and 

goal difficulty. Motivation and skill were both impacted by goal clarity. 

Understanding of continuous improvement was strongly affected by goal clarity and 

management support. Finally, QCC success was shown to be strongly affected by  

goal clarity and management support. 

Implications from this research extend to both practitioners and to the governing 

body of knowledge on QCC management. Based on the findings from this study, 



 

 

engineering managers should work to ensure that QCC teams establish clear goals. 

Management support also is critical and will help ensure that organizations benefit 

from QCC projects. Difficult goals are also more attractive than easy goals to QCC 

teams. The findings from this study also support the need for researchers to further 

develop and understand the relationship between other potential factors and QCC 

outcomes and consequently implications on QCC management. 
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An Investigation of Chinese Quality Circle Effectiveness: 

Critical Success Factors and Outcomes 

Chapter 1 Introduction 

1.1 Motivation 

More and more Chinese companies realize that product quality and high supply chain 

efficiency are factors contributing to business success. The companies also believe 

that implementing Total Quality Management (TQM) and lean production is a way to 

increase profits. Quality circles (QCC), which originated from TQM, are one of the 

most popular quality management approaches used by Chinese companies to deploy 

lean practices. It is important to identify and understand the factors that contribute 

to QCC success. This knowledge can help companies in making decisions related to 

organizing and managing quality projects. 

1.2 Contribution 

The literature contains a great deal of information on factors contributing to QCC 

success from the 1980s. As twenty years has passed, new information about the 

impact of QCC success on organizations is needed. In addition, the existing literature 

has limited empirical research related to the impact of QCC projects in Chinese 

industries. Without empirical research, managers and organizational leaders do not 

have a strong basis for determining which factors most strongly impact QCC success.  
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1.3 Research Hypothesis 

QCC rely on both a social subsystem (a team of participating employees) and a 

technological subsystem (improvement tools and techniques) to achieve results. 

Quality Circles attempt to impact business performance as well as social system 

outcomes (such as employee attitude, knowledge, and skills).  

This research focused on identifying the individual relationships between critical 

input factors (goal clarity, goal difficulty, and management support) and QCC 

outcomes and on increasing understanding of how both technical system outcomes 

and social system outcomes are affected by the input factors, for a Chinese 

manufacturing company.  

To study the relationship between these input factors and system outcomes, twenty 

research hypotheses were developed. Fifteen hypotheses were developed to study 

the individual impact of goal clarity, goal difficulty, and management support on both 

QCC technical results and social system outcomes (attitude, motivation, skill, and 

knowledge). Five additional hypotheses were developed to identify a model for each 

outcome. The fifteen research hypotheses that guided this study are summarized in 

Figures 1.1 and 1.2, and a list of all hypotheses are presented in Table 1.1. The 

definitions for each variable are presented in Chapter 3. 
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Figure 1.1 Research hypotheses (      to      ) 
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Figure 1.2 Research hypotheses (   to   ) 
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Table 1.1 Research Hypotheses  

H1a: Goal clarity (GC) has a direct relationship with attitude (AT) at team level. 

H1b: Goal clarity (GC) has a direct relationship with motivation (MT) at team level. 

H1c: Goal clarity (GC) has a direct relationship with skill (SK) at team level. 

H1d: Goal clarity (GC) has a direct relationship with understanding of continuous 

 improvement (UCI) at team level. 

H1e: Goal clarity (GC) has a direct relationship with QCC Success (QS) at team level. 

H2a: Goal difficulty (GD) has a direct relationship with attitude (AT) at team level. 

H2b: Goal difficulty (GD) has a direct relationship with motivation (MT) at team level. 

H2c: Goal difficulty (GD) has a direct relationship with skill (SK) at team level. 

H2d: Goal difficulty (GD) has a direct relationship with understanding of continuous 

 improvement (UCI) at team level. 

H2e: Goal difficulty (GD) has a direct relationship with QCC Success (QS) at team level. 

H3a: Management support (MS) has a direct relationship with attitude (AT) at team level. 

H3b: Management support (MS) has a direct relationship with motivation (MT)  

at team level. 

H3c: Management support (MS) has a direct relationship with skill (SK) at team level. 

H3d: Management support (MS) has a direct relationship with understanding of 

continuous improvement (UCI) at team level. 

H3e: Management support (MS) has a direct relationship with QCC Success (QS) at  

team level. 

H4: Attitude is impacted by goal clarity, goal difficulty and management support. 

H5: Motivation is impacted by goal clarity, goal difficulty and management support. 

H6: Skill is impacted by goal clarity, goal difficulty and management support. 

H7: Understanding of continuous improvement is impacted by goal clarity, goal  

difficulty and management support. 

H8: QCC Success is impacted by goal clarity, goal difficulty and management support. 

 

1.4 Methods 

A case study organization was selected to provide the data needed to explore these 

hypotheses. Both qualitative (organizational documents) and quantitative (survey) 

data were studied. Qualitative documents were used to provide background 
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information about the selected organization, and quantitative results were used to 

test the research hypotheses.  

The subject of the research was a manufacturing company in Fujian, China, which is 

referred to as Company X in this research, for confidentiality purposes. Company X is 

one of the biggest Chinese exporters in the television industry. Company X markets 

products to over 119 countries worldwide, generating $500 million in sales revenue 

in overseas market annually. Company X began using Quality Circles in 1990 and has 

used Quality Circles for 20 years.  

For this research, one formal meeting was conducted to collect organizational 

background information with managers. Three additional informal meeting were held 

with QCC members for collecting QCC-related information. In addition, research 

results from a Xi’an Jiao Tong university research group were also examined. This 

research group focused on summarizing the “success secrets” of Company X and 

developed a business model to summarize these leanings. 

For this research, survey items were developed to create a scale to measure each 

variable. Each item was developed based on previous research (Farris, 2006). All 

survey items were translated, from English to Chinese, and a validation for 

translation accuracy was conducted. Fifty surveys were returned from members of 22 

QCC teams. After analyzing the surveys received from each team, 43 (86%) surveys 
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could be directly associated with a specific QCC team. The data from these 43 surveys 

were used for hypothesis testing. 

After all survey data were captured, individual survey responses were first analyzed 

to determine if there was any evidence of systematic bias, e.g. survey fatigue, in 

responses. No respondents were removed from the data set for systematic bias. Each 

survey item was also analyzed to determine whether any item demonstrated a lack 

of variation or other statistical properties that would indicate issues with data. 

Individual survey data were aggregated to the team level. Factor analysis was 

conducted to validate each survey scale. The independent variable and dependent 

variable scales were analyzed separately. Principal component analysis was selected 

for the factor analysis. A heuristic for extraction using a fixed number factors was 

applied to determine the final grouping of items. Several survey items were removed 

or recombined within other scales as a result of the principal component analysis. 

Further, Cronbach’s alpha was calculated to measure the internal consistency for 

each new scale. Two scales were modified as a result of this analysis. 

Finally, data for each variable were analyzed to determine whether or not 

aggregation to the team level was appropriate, as the intended unit of analysis for 

this research is a QCC team. One-way ANOVA tests and intraclass correlation 

coefficient (1), ICC (1), were calculated for each scale. Although these tests did not 
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identify significant differences between individual-level and team-level results for 

some scales, the structure of the data collected was determined to be focused on 

team level phenomenon, and all subsequent analyses were completed at the team 

level. 

1.5 Findings 

Pearson correlation coefficients analysis was used to test       ─      .Goal clarity 

and management support were found to have significant direct relationships with all 

dependent variables. Goal difficulty was also found to have a direct relationship with 

attitude. However, the relationships between goal difficulty and other dependent 

variables were not significant.  See Figure 1.3. 

Hypotheses 4 to 8 were tested using multiple regression models. VIF values for each 

independent variable were calculated, and no significant multicollinearity was 

identified. Correlation analysis between independent variables was also performed. The 

results suggested that goal clarity and management support may have the potential 

to interact. Since the primary purpose of this regression modeling was descriptive 

rather than predictive, it was deemed especially important to preserve strong 

evidence that individual predictors be included in the final model where significant. 

Figure 1.4 summarizes the results obtained for each dependent variable. 
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The value of    and Adjusted-   for each dependent variable were used to 

determine which subset of independent variables explained the largest portion of 

observed variance in the dependent variables.  

 

 

Figure 1.3 Test results for hypotheses       to       
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Figure 1.4 Test results for hypotheses    to    

The final model for attitude included both goal clarity and goal difficulty. In addition, 

this model suggested that goal clarity had a much stronger impact on attitude than 

goal difficulty. The final model for motivation and skill included only goal clarity. The 

final model for UCI and QCC success included both goal clarity and management 

support.   

1.6 Conclusion 

The results of this study are not generalizable to a larger set of Chinese companies; 

however these results do provide evidence that goal clarity has a significant impact 
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on both the technical results, as well as the social outcomes, of an organization. Goal 

difficulty impacted QCC team member attitudes (a social outcome). Management 

support was found to have a strong impact on both technical results and QCC team 

member understanding of continuous improvement. Based on the findings from this 

study, engineering managers should work to ensure that QCC teams establish clear 

goals and provide sufficient management support for ensuring that organizations 

benefit from QCC projects. In addition, difficult goals are more attractive than easy 

goals to QCC teams. 

Research to further develop and understand the relationship between other 

potential factors and QCC outcomes, and consequently implications on QCC 

management, are necessary. Further research in other organizations is needed to be 

able to further generalize these finding. Extending the research to include 

organizations of differing sizes and from a variety of industries would also strengthen 

the findings.  
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Chapter 2 Literature Review 

This chapter reviews the body of knowledge on total quality management, lean 

manufacturing and quality circles. All references listed in original articles were 

captured. Google Scholar (http://scholar.google.com) was used to determine the 

number of times each article has been cited since its publication. Appendix A 

summarizes all of the articles referenced along with the number of times each article 

has been cited since publication.  

Some of the key words used in the search for related literature included: quality 

circles, TQM, and lean. Some of the key words used in the search for literature 

related to quality circle were: Chinese quality circle, factors, framework, outcomes, 

and performance. The key words used in the search for literature addressing social 

system outcomes were: social system outcomes, attitude, skill, and knowledge. The 

words used in the search for literature addressing technical system outcomes were: 

QCC success and improvement.   
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2.1 TQM 

2.1.1 Definitions of TQM 

Total Quality Management (TQM) has been described in various ways. Tervonen, 

Pahkala, and Haapasalo (2008) believed that TQM is a philosophical entity of the 

concept of management and a compilation of quality management methods and 

techniques. One of the highest awards related to TQM, named the Deming Prize, 

describes TQM as: 

“A set of systematic activities carried out by the entire organization to effectively and 
efficiently achieve company objectives so as to provide products and services with a 
level of quality that satisfies customers, at the appropriate time and price.”   

Other definitions of TQM have been created. Boaden (1997) proposed that defining 

TQM is like shooting a moving target and that can only some aspects of the TQM can 

be described. Johnson (1996) reviewed 24 papers and summarized a definition of 

TQM, which was commonly shared by preeminent authorities or gurus. The 

definition postulated for TQM was: 

“An ongoing process whereby top management takes whatever steps necessary to 
enable everyone in the organization in the course of performing all duties to 
establish and achieve standards which meet or exceed the needs and expectations of 
their customers, both external and internal.”  
 
It is normally agreed that the goal of TQM is to increase customer satisfaction 

(Andersson, Eriksson & Torstensson, 2006; Johnson, 1996; Shiba et al., 1993; 

Feigenbaum, 1983), of both external and internal customers (Hellsten & Klefsjo, 

2000; Johnson, 1996), through continuous improvement (Dahlgaard, Kristensen & 
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Kanji, 1998) by using a system of methodologies, tools and practices (Shiba et al., 

1993; Hellsten & Klefsjo, 2000). The long-term goal of TQM is to maintain and 

improve organizational competitiveness, as well as to benefit all members of the 

organization (Silen, 1998; Dale, 1999; Tervonen, Pahkala, & Haapasalo, 2008; 

Feigenbaum 1983). In addition, some researchers have pointed out that TQM pays 

attention to procedural and structural elements (Liu, Wu & Chen, 2010). 

2.1.2 History of TQM 

The contributions of Dr. Deming and Dr. Juran have significantly impacted the TQM 

movement in the United States as well as Japan (Johnson, 1996). Dr. Juran presented 

the ideal of quality control in the book, Quality Control Handbook, in 1951. This book 

is often described as the bible of quality management. Dr. Deming, an American 

statistician, introduced the method of a systematic approach to the production of 

high quality goods during manufacturing to the Japanese after World War II (WWII). 

The term ‘Total Quality’ was first used by Feigenbaum in a conference paper talking 

about quality control in 1969. This paper signified the start of the quality revolution. 

The full term “Total Quality Management” was developed based on this early work.  

A new phase of quality control and management began in the 1980s lasting until the 

1990s. Dr. Deming identified a 14-point program for quality management in 

manufacturing in 1982, which reinforced the theory of TQM. TQM was first popular 
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in Japan and then spread to western countries. In 1987, ISO 9000 was established to 

standardize the contents and requirements of quality, based on the theory of TQM. 

TQM developed quickly in United State around the 1980s. In the 1990’s, TQM 

programs had been implemented in approximately 77% of U.S Fortune 1000 

companies (Westerman, 1996).  

TQM was first introduced into the P.R China in 1978, and most Chinese companies 

know the term ‘TQM’. However, the results of TQM program implementation in 

China were not positive at the beginning. The main reason for poor initial results was 

that China was not competing in the world market. Rather, the Chinese market was a 

sellers’ market. Leaders or workers of most Chinese companies did not worry about 

product quality. In 1990, ISO 9000 quality standards and quality system certifications 

were implemented by the Chinese government, and Chinese companies were forced 

to adhere to ISO 9000 standards, which were developed based on TQM. With this 

requirement, TQM has been fully introduced into Chinese companies and has helped 

many Chinese companies improve the quality of their products.  

2.1.3 Challenges of TQM 

Although TQM was seen as a path in practice to solve quality problems, TQM did not 

always fulfill all expectations (Tervonen, Pahkala & Haapasalo, 2008), and the debate 

about the future of TQM increased. Harari (1997) states that only about one-fifth, or 
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at best one-third, of the TQM programs in the U.S. and Europe have resulted in 

significant quality improvement, productivity improvement, competitiveness 

improvement, or improved financial results. Ismail and Maling (2002) examined 76 

survey studies and summarized that TQM factors could be grouped under 25 

categories. This result implied that at least 25 factors affect TQM success.  

Partially, TQM failure was due to misunderstanding of the content and practice of 

TQM. Pander, Neuman and Cavanagh (2000) categorized TQM pitfalls into nine areas, 

including lack of integration, unclear objectives, useless training, and too much 

emphasis on product quality instead of overall process quality. Longbottom et al. 

(2006) discussed the future of TQM and stated that the emphasis given to leadership, 

people management, and performance measurements must increase, as there is 

often too much emphasis on non-value adding, control activities. 

However, the failure of TQM implementations was mostly because of the immature 

capability to apply and utilize TQM. Many companies saw TQM as the secret to 

winning in market place, because of the successes of Japanese companies. Simple 

and evident quick wins in the early stages of TQM lead some companies to believe 

that the whole process of applying TQM is easy, and that TQM can take care of 

everything. While outcomes of TQM implementation were not as successful as 

desired, many organizations invested more resources than they had expected. These 



17 

 

companies were then afraid to start or to try other new quality management 

programs (Tervonen, Pahkala & Haapasalo, 2008).  

2.2 Lean 

Lean is a common management theory applied in many organizations today. Lean 

implementation has led to success for businesses in various industries, such as 

consumer products, aviation, financial services, and the food industry. Lean 

originated from Toyota. Toyota has been successful for more than 50 years, in a large 

part due to the Toyota Production System (TPS) or lean. Thanks to Toyota’s 

innovation, great success and research on TPS (Womack, Jones & Roos, 1990), a 

second industrial revolution based on TPS or lean has led different types of industries 

around the world into a third stage of industrial development. 

2.2.1 Definitions of Lean 

Normally, lean is described as eliminating wastes in a system, increasing the overall 

efficiency of the process and improving the quality of the product. With lean or TPS, 

the goal of zero inventory and zero defects can be nearly achieved. In contrast to 

traditional batch manufacturing, lean systems work towards a batch size of one. The 

core value of this requirement is to focus on the true demand of customers. Lean 

systems should provide a customer the exact product that the customer wants at the 

right time, at the right volume and at the price that the customer expects (Brown, 



18 

 

Collins & Mccombs, 2006). The definition of customer includes not only the external 

customers or final customers, but also includes internal customers, who complete 

the next step of product manufacturing or service.  

Spear and Bowen (1999) described lean as an ideal system, with no defects from a 

person, a group of people or a machine with defect-free output which can be 

delivered just-in-time to a customer, and can be produce without waste in a batch 

size of one,  in a safe (physically, emotionally, and professionally) environment.    

In addition, several tools have been developed to support lean implementation, 

including pull or just-in-time systems, Kanbans, Value Stream Map (VSM), and Kaizen 

Events. VSM is a tool used to understand the current state of a set of processes, to 

identify waste in the system, and to describe a desired future state. Kanban is a tool 

used to establish a reliable pull system. Kanbans reflect the required type and 

amounts of product and are used to indicate to the worker what to produce, how 

much to produce, and when to produce. Kaizen Events are a kind of quality or 

process improvement project, which have clear and simple goals related to a specific 

work area. Kaizen events typically use a small cross-functional team and are 

completed within one or two weeks. Kaizen Events are used as a mechanism for 

completing typical continuous improvement projects in a lean system.    
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2.2.2 The History of Lean and Relationship with TQM 

Lean originated and was developed at Toyota. After the WWII, the Japanese 

automobile industry suffered from resource limitations and serious market 

competition. Japanese companies were forced to provide various types of products 

at low volumes. The contributions to the development of lean from Taiichi Ohno are 

remarkable. He introduced and developed supermarket management ideas into 

manufacturing. Womack, Jones and Roos (1990) organized a research project named 

the International Motor Vehicle Program (IMVP) and investigated automobile 

industries around the world. They published the book, The Machine that Changed the 

World, based on their research results. The publication of this book led to world-wide 

awareness of TPS. The research group summarized the details of TPS, ultimately 

leading to the development of lean theory.  

Shen (2008) described the relationship between lean and TQM in four areas. First, 

the implementation of lean pushes a TQM program implementation. Because of the 

goals of zero-inventory and zero defects, the manufacturing system has to produce 

high quality products to satisfy the direct downstream customer. In order to build a 

reliable and stable system to achieve these goals, TQM is needed.  Second, lean helps 

in identifying TQM opportunities. Quality Circles, which originated from TQM, can be 

used as the mechanism for a lean implementation and to support a company in 

achieving lean goals. Third, TQM ensures the success of JIT systems. Without mature 
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and high quality supply chain management, there is no chance for JIT to succeed. 

TQM not only focuses on the quality of manufacturing process, but also on the 

quality of the whole supply chain. A TQM implementation can help improve the 

management of the supply chain and establish rapid-response teams to solve 

problems that occur in the production line. Third, TQM supports companies achieving 

lean goals. If quality is ensured by TQM adoption, wastes, such as inventory, defects, 

and unnecessary transportation, can be eliminated. Fourth, TQM can provide useful 

and reliable quality management tools for overcoming obstacles to lean goals, 

beyond what can be achieved through other typical TQM techniques such as the Five 

Why’s.  

2.3 Quality Circles 

Quality Circle (QCC) activities are typically focused on TQM. However, QCC can also 

be used as mechanism for deploying lean practices. It is important to understand 

how to establish a successful QCC program and how to implement successful, 

individual QCC activities, in companies, for both researchers and managers. Previous 

research focused on discovering factors which influence the success of QCC programs 

(Dale & Lees, 1985; Sheffield, Godkin & Drapeau ,1993; Bradley & Hill, 1987; Dale, 

1984), tried to identify important factors resulting in individual QCC success or failure 

(Dale & Lees, 1985; Makin, Eveleigh & Dale, 1991; Steel et al., 1985; Brockner & Hess, 

1986; O’leary-kelly, Martocchio & Frink, 1994). Other researchers have been 
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interested in longitudinal assessments of QCC and specifically on the impact of QCC 

activities on employees (Griffin, 1988) and organizations (Sheffield, Godkin & 

Drapeau, 1993). Other researchers have tried to identify QCC impacts on individual 

QCC members (Rafaeli, 1985; Steel et al., 1985; Brockner & Hess, 1986; O’leary-kelly, 

Martocchio & Frink, 1994; Buch & Spangler, 1990; Pereira & Osburn, 2007; Barrick & 

Alexander, 1987) or organizations (Chinen & Enomoto, 2004; Bradley & Hill, 1987; 

Barrick & Alexander, 1987) within shorter time horizons.  

2.3.1 Definitions of QCC 

Some researchers describe Quality Circles (Alternate name for “Quality Control 

Circles”, “QC Circles”, ”QCC” or “QCs”) as a specific quality technique or tool, similar 

to statistical process control (Mann, 2008; Chinen & Enomoto, 2004). However, other 

researchers accept the idea that QCCs are a management process (Wood, Hull & 

Azumi, 1983; Bradley & Hill, 1983; Ishikawa, 1985). In addition, some researchers 

suggested that QCC is an approach to employee participation (Rafaeli, 1985; Bradley 

& Hill, 1983; Pereira & Osburn, 2007; Ishikawa, 1985; Liu, Wu & Chen, 2010), which is 

the realization of Japanese bottom-up management. 

Although QCC definitions, from most researchers are only focused on technical 

system outcomes, some researchers have pointed out the importance of social 

system outcomes (Ishikawa, 1985; Steel & Shane, 1986; Pereira & Osburn, 2007; 

Harman, Golhar & Deshpande, 2002).    
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In summary, a QCC is a small group (Makin, Eveleigh & Dale, 1991; Sheffield, Godkin 

& Drapeau, 1993; Griffin, 1988; Ishikawa, 1985) of volunteers (Sheffield, Godkin & 

Drapeau, 1993; Griffin, 1988; Ishikawa, 1985) from a work area (Makin, Eveleigh & 

Dale, 1991; Sheffield, Godkin & Drapeau, 1993; Ishikawa, 1985), who are trained in 

some form of problem-solving techniques (Sheffield, Godkin & Drapeau,1993; Griffin, 

1988) and meet periodically (Rafaeli, 1985; Makin, Eveleigh & Dale, 1991; Wood, Hull 

& Azumi, 1983) at least once per week (Sheffield, Godkin & Drapeau, 1993; Griffin, 

1988), under the leadership of their departmental supervisor (Makin, Eveleigh & 

Dale, 1991; Wood, Hull & Azumi, 1983; Bradley & Hill, 1983), to identify and solve 

work-related problems (Rafaeli, 1985; Makin, Eveleigh & Dale, 1991; Pereira & 

Osburn, 2007; Wood, Hull & Azumi, 1983; Bradley & Hill, 1983), such as product 

quality and efficiency of production process, in their area of responsibility (Sheffield, 

Godkin & Drapeau, 1993) and engage in self and mutual development (Ishikawa, 

1985).  

Makin, Eveleigh and Dale (1991) also identified four characteristics for QCC groups 

that differ when compared to other formal work groups in organizations. First, QCC 

members are voluntary. Second, the decision is a matter for the group alone (i.e. 

whether the group exists or not); Third, the QCC leader may not be the formal leader 

of the workplace. Fourth, QCC groups can select their project goals. The results of 

their research indicated that team members and leaders should be selected to obtain 
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better outcomes, which conflicts with one QCC concept that members are 

volunteers. 

The definition of QCC is slightly different from country to country. For example, 

Japanese workers do not separate QCC from their routine work activities (Dale & 

Tidd, 1991), while, western QCC workers prefer operating QCC activities under a 

separate system (Makin, Eveleigh & Dale, 1991). Barrick and Alexander (1987) 

provided an interesting summary indicating that a gradual shift has occurred from 

QCC as implemented in Japan and the United Stated. The emphasis of Japan has 

remained on quality and productivity issues, while, the interests of U.S. organizations 

has shifted toward human processes. Finally, Strang (1997) pointed out that there 

were two differences between Japanese and U.S. QCC. First, Japanese QCCs focus on 

quality control, while U.S. QCCs were used for addressing almost any workplace 

problem or issue. Second, the Japanese formulate and carry out actual workplace 

improvement; whereas, the U.S. QCC teams prefer to make recommendations to 

management. 

The official Chinese definition of QCC is that a QCC team is composed of a group of 

employees from various positions and that QCC is a quality-based management 

project, which is focused on quality improvement, reducing waste, team capability 

development, and economic benefit by applying quality management theory and 

methods. The targeted areas for QCC activities range from business strategy to front-
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line problems. QCC is an effective bottoms-up management activity and reflects the 

results of the combination of democratic management and modern scientific 

management methods.  

2.3.2 QCC History 

QCC development is the result of several discrete threads of work. Two theories were 

developed prior to the appearance of QCC that heavily influenced QCC development. 

First, Dr. Deming in 1950s proposed the idea that statistical analysis would reveal 

causes and solutions to problems. Second, Dr. Juran revealed the importance of 

decentralizing quality assurance responsibility to all levels of an organization. These 

two theories became the foundation for QCC.  

QCCs were first established in Japan during April 1962 by Union of Japanese 

Scientists and Engineers (JUSE). Kaoru Ishikawa has been credited with their creation. 

Shiba (1989) reported that QCCs were introduced in 26.3% of 220,000 companies, 

employing thirty or more people in Japan and that their membership stands at 5.53 

million. A survey conducted by the JUSE showed that there were 29,527 registered 

QCCs in Japan in 2008.  

QCC has spread rapidly in 50 years, and more than 70 countries and territories have 

introduced and promoted QCC (JUSE, 2008). In the west, QCCs were first introduced 

by Lockheed Missile and Space Company in 1974 (Crocker, Chiu & Charney, 1984). 

Rolls Royce (Derby) was the first UK organization to implement QCCs in 1977 (Dale, 
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1984). A study by the New York Stock Exchange (1983) discovered that QCC was the 

most rapidly growing “human resource activity” in firms with over 500 employees 

(Cole, 1984).  

QCC was introduced into the P.R China in 1978. Many leaders of Chinese industry 

believed that QCC is one of the major causes for the success of Japanese 

competitors. As a result, the China Association for Quality (CAQ) was founded in 

1979, and a sector of CAQ was established to provide an institutionalized forum for 

discussing and promoting QCC activities in China. In 1997, estimates of the number of 

registered QCC activities were 1,700,000, with more than 10,000,000 people working 

as QCC team members. The first Chinese QCC Competition was organized in 1980, 

with only 70 first-year QCC teams recognized. In 2001, 1,233 first-year QCC teams 

were recognized by the competition.  

In addition, industry interest in QCC has occurred in different types of organizations 

from manufacturing to services. In recent years, the number and diversity of 

companies adopting QCC has increased. QCCs are now operating in manufacturing 

and non-manufacturing industries (Evans & Lindsay, 2008; Liu, Wu & Chen, 2010); 

monopoly and non-monopoly companies; and the public and private sectors. At the 

same time, QCCs have not only been introduced in selected areas, such as 

manufacturing and R&D, but are also diffused throughout entire organizations. QCCs 

appear regularly in sales, human resources, sourcing, and other departments.  
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2.3.3 QCC Benefits  

The benefits of QCC described in the literature can be categorized into two types. 

First, QCCs benefit the organization from a technical system outcomes perspective 

(Dale & Lees, 1985; Barrick & Alexander, 1987; Gryna, 2001). The overall productivity 

of the organization, for example, can be increased as a result of QCC. This sort of 

improvement can enhance the competitive strength of the organization (Buch & 

Spangler, 1990). Bradley and Hill (1983) believed that the economic effects of QCC 

were not comprehensive, as QCC failures were normally not reported. However, 

there are reliable reports from a number of firms of considerable cost savings and 

efficiency gains resulting from the introduction of QCC activities. The error rate, 

waiting times, and other types of waste may be reduced. The total production 

volume may be increased, and quality may be improved. Quality could be described 

from seven different aspects and each aspect can be improved by QCC 

implementation. The seven aspects are production, product, value, competition, 

customer, society-oriented quality, and operational quality (Lillrank, 1998; Silen, 

1998; Tervonen, Pahkala &Haapasalo, 2008). In addition, QCC can help employees 

avoid accidents and can decrease the number of incidents. Finally, managers and 

engineers can focus attention on solving challenging problems instead of focusing on 

operational problems.  
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Second, QCCs can also lead to improved social system outcomes for both 

organizations and individuals (Dale & Lees, 1985; Gryna, 2001). Employee 

commitment to the organization can be increased due to QCC program 

implementations. QCC members have been shown to be more committed to the 

organization than non-members. Chinen and Enomoto (2004) investigated the 

impact of QCC and work education on perceived organizational commitment from 18 

factories in Mexico using Meyer, Allen, and Smith’s (MAS’s) (1993) scale. The three 

components of the MAS’s scale measure of organizational commitment are affective, 

continuance, and normative commitment. The impact of QCC to organizational 

commitment could not be identified because of low scale reliability. However, this 

study indicated that QCC members were more committed than non-members to the 

organization and employees with skills, knowledge, and the ability tended to accept 

greater responsibility.  

Some researchers have stated that QCC can improve organizational performance 

metrics related to not only quality and productivity, but also to job satisfaction and 

hence overall employee morale, as well as workplace communications (Dale & Lees, 

1985). Mohr and Zoghi (2008) studied the relationship between job satisfaction and 

high-involvement work design, which includes quality circles, using approximately 

25,000 observations spanning four years and every major Canadian industry. These 

research results found that QCC members reported higher levels of job satisfaction, 
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compared to non-members. In addition, QCC creates opportunities for workers to be 

more valuable employees, who are more responsible, have higher morale, and 

exhibit higher levels of cooperation (Dale & Lees, 1985). 

Gryna (1981) classified the benefits to employee into three categories: individual 

characteristics, individuals’ relations with others, and individual attitudes toward the 

company. Buch and Spangler (1990) stated that QCC members received significantly 

greater performance ratings and were promoted more frequently than non-

members. They tested the effects of QCC on job performance and promotion, 

comparing 118 QCC members and 118 non-QCC employees, and concluded that 

QCCs were a potentially powerful employee development tool. Marks et al. (1986) 

investigated the impact of participation in a QCC on employee quality of work life, 

attitude, productivity, and absenteeism. The results suggested that QCC involvement 

acted more to provide social support to buffer participants from negative contextual 

factors than to enhance the quality of work life.  

2.3.4 QCC Challenges 

QCC may fail in some companies to result in either technical or social system 

improvements. Management and sponsors in some organizations lose patience with 

QCC because of the relatively small cost savings and insignificant improvements from 

individual QCC activities. Bradley and Hill (1983) investigated the social barriers to 

QCCs and found out that some of the challenges facing QCCs resulted from 
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traditional attitudes and practices. They pointed out that significant cost savings and 

efficiency gains were often the culmination of a series of small improvements. In 

addition, Mohr and Zoghi (2008) stated that QCC members were more likely to file a 

grievance. This may be explained by QCC’s enhancement of participant perceptions 

of their ability to influence the job. QCC participants tend to develop a greater desire 

for influence (Rafaeli, 1985). Their awareness may threaten some traditional 

managers, and these managers may hinder the QCC implementation process. 

Finally, as the development of quality management, QCC may be replaced by other 

types of quality projects. Companies are interested in implementing new methods 

and new tools to improve their competitive standing, ignoring the fact that it takes 

time for a particular tool to work within an organization. Mann (2008) collected data 

from 21 companies between November 1990 and February 1991 and found out that 

the frequency of use of quality improvement programs among the 21 companies was 

less than 20% (around 18%), compared with other quality improvement activities (65 

tools and techniques).   

2.3.5 Characteristics of Chinese QCC 

In order to adapt QCC to China, several methods have been modified from their 

Japanese origins. These modifications include creating a facilitator role to implement 

and maintain the QCC and implementing a QCC infrastructure within the 

administrative system. All employees, from line workers to managers, are 
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encouraged to participate in QCCs. In addition to these formal modifications of the 

Japanese QCC, the Chinese version of QCC has greater emphasis on Union 

involvement. The Chinese Union is a large organization of the working class, formed 

voluntarily by Chinese workers and staff members. The Union takes responsibility for 

organizing and encouraging QCC use in traditional Chinese companies.  

In China, there are four types of QCCs, including Task Achievement, Project 

Achievement, Management Improvement, and Service Improvement. A survey 

(1996) conducted by China Quality Management Association for Electronics Industry 

(CQAE) showed that Task Achievement made up nearly half of all Chinese first-year-

recognized QCCs. The detailed breakdown of Chinese QCCs is summarized in Table 

2.1. Among these first-year-recognized QCCs, the composition of members is broken 

down as follows: worker (44.4%), technical experts (29.6%), supervisor (14.9%), and 

executives or manager (11.1%).            
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Table 2.1 Different types of QCC in China 

NO. Type of QCC Composition Target Percent 

1 Task 
Achievement 

First line 
workers  

First line team 

1. Decrease variance of process 
quality 

2. Improve product quality 

3. Reduce material consumption 

4. Kaizen working environment 

5.  Improve quality of work 

46.5% 

2 Project 
Achievement 

1.Leader/Techni
cal staff/Worker 

2.Only technical 
staff 

1. Solve  key technical problems  

2. Solve key quality problems 

28.9% 

3 Management 
Improvement 

Managers 1. Improve quality of work 

2. Solve management problems 

3. Improve quality of managing  

22.8% 

4 Service 
Improvement 

Service staff 1. Improve quality of service 

2. Improve economic outcomes 

3. Improve social outcomes 

1.8% 
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2.4 Project Management Theory 

Project management theory can contribute to the study of QCCs, since QCCs can be 

described as a middle-duration quality improvement project. QCC conforms to the 

project management discipline’s definition of a project. For instance, the Project 

Management Body of Knowledge (PMBOK) defines a project as: 

” a temporary endeavor undertaken to create a unique product or service” (PMBOK 
Guide, 2000, p.4). 

A QCC is both 1) temporary—with a clearly defined, limited time frame and 2) 

unique—QCCs are one time, unique endeavors. Even QCC activities with similar focus 

that are “replicated” within a work area or on a process or product would be 

expected to have different objectives. 

In addition to the PMBOK definition, Lewis (2000) defines a project as:  

“a one-time, multi-task job that has clearly defined starting and ending dates, a 
specific scope of work to be performed, a budget, and a specified level of 
performance to be achieved” (p.4).  

Again, a QCC clearly meets these criteria. The timeframe for a given QCC is clearly 

defined prior to the start of the activity. Generally the length of the QCC is three to 

six months. And the objectives and boundaries of a given QCC activity are also clearly 

defined prior to the start of the activity. In addition, QCCs have clearly defined 
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budgets, although generally small. Finally, the goals of QCC performance levels are 

defined clearly, specified, and measurable.  

2.4.1 Project Success Factors 

Since Quality Circles are a kind of project, the research results of Pinto and Slevin 

(1987), who identified critical success factors for projects is relevant and may be 

helpful in identifying success factors for QCCs. Pinto and Slevin (1987) wanted to 

identify the key input factors of successful projects using empirically-based methods. 

This study was conducted among 52 MBA students at University of Pittsburgh. These 

factors (Slevin & Pinto, 1986) included: (1) Project Mission, (2) Top Management 

Support, (3) Project Schedule/Plan, (4) Client Consultations, (5) Personnel, (6) 

Technical Tasks, (7) Client Acceptance, (8) Monitoring and Feedback, (9) 

Communication, and (10) Trouble-shooting.  Thi and Swierczek (2010) further tested 

the Slevin and Pinto (1986) model and identified three additional factors: manager 

competencies, member competencies and external stability based on a study of 239 

Vietnamese project members and managers working on infrastructure projects.  

Saraph (1989) summarized eight critical factors of quality management, including (1) 

the role of management leadership and quality policy, (2) Role of the quality 

department, (3) Training, (4) Product/service design, (5) Supplier quality 
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management, (6) Process management, (7) Quality data and reporting, (8) Employee 

relations. In addition, a completed and validated instrument was also developed. 

Belassi and Tukel (1996) generated another model focusing on the relationships 

between four different types of critical success factors and project outcomes: (1) 

factors related to the project, (2) factors related to the project team, (3) factors 

related to the organization, (4) factors related to the external environment. They 

mailed 200 surveys to project managers across a variety of industries. 57 completed 

surveys were returned, for a response rate of 28%. Study results indicated that 

organizational factors, such as top management support and the availability of 

resources were the most highly rated factors across all types of industries, 

organizational structures, success criteria, and project sizes.  

2.4.2 Factors Contributing to QCC Success 

Previous research has focused on the development of a broader project management 

model. This research is focused on testing a more specific model for quality circle 

project management.  

Previous research investigated and developed important factors contributing to QCC 

success, for both QCC programs and individual QCC activities. Individual QCC success 

contributes to overall QCC program success. In addition, some researchers have tried 

to identify important factors contributing to longitudinal QCC success. They stated 
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that a “honeymoon effect” typically occurs when first implementing QCC (Sheffield, 

Godkin & Drapear, 1993; Wood, Hull & Azumi, 1983; Mark et al, 1986; Griffin, 1988). 

Table 2.2 summarizes the factors identified in the literatures as contributing to QCC 

success. 

Other researchers, from other perspectives, have identified both similar and distinct 

factors. For example, Pereira and Osburn (2007) categorized the factors into three 

levels: individual differences, group differences, and organizational variables. Four 

variables of individual differences were developed based on the research of Brockner 

and Hess (1986), including skill and knowledge, self-esteem, feelings of 

accomplishments and volunteering for QCC. Three variables including group 

cohesion, small group dynamics, and social rewards of team membership (Griffin & 

Wayne, 1984) were identified. Organizational variables included management 

recognition, organizational type, characteristics of the job situation, quality program 

life cycle, and organizational support (Tang et al., 1987).  

Meyer and Stott (1985) provided another way to evaluate QCC success. They 

described QCC success from three perspectives: a market-and-training perspective, 

interest-group perspective and system perspective to help companies analyze QCC 

stories. 
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Table 2.2 Factors contributing to QCC success 

Factors contributing QCC success 
Dale & 

Lees 
(1985) 

Meyer & 
Stott 

(1985) 

Sheffield, 
Godkin & 
Drapear 
(1993) 

Harman, 
Golhar & 

Deshpande 
(2002) 

Top management commitment to 
QCC 

√ √ √ √ 

Training of participants for 
involvement in QCC 

√ √ √ √ 

Middle management commitment 
to QCC 

√ √ √ √ 

Only voluntary participation 
allowed in QCC 

√  √ √ 

Clear QCC objectives   √  

Adherence to the QCC progress  √ √  

Feedback to QCC √ √ √  

Rewards offered for QCC 
involvement 

√ √ √  

Support of the trade union 
representatives  

√ √  √ 

Support and involvement of first-
line management 

√ √  
√ 
 

Appointment of an enthusiastic 
and committed facilitator 

√ 
√ 
 

 
 
 

The established of a steering 
committee for the program 

√ 
 

√ 
 

 
 
 

A pilot-study approach prior to 
full-scale launch of the program 

√   √ 

Encouraged bottom-up 
communication 

 √   

Stable working environment 
(long-term employment and 
stable membership) 

 √   

Resource support (time, money, 
and people) 

 √   

System compatibility    √ 

Autonomy level    √ 

 



37 

 

Barrick and Alexander (1987) conducted a comprehensive survey of the American 

experience with the QCC technique from 1971 through 1985 and found out that the 

unique characteristics of voluntary participation may be an important determinant of 

QCC efficacy. Wood et al. (1983) implied that individuals with high self-esteem may 

be more likely to possess the skills required for QCC success. Brockner and Hess 

(1986) stated that self-esteem level was highly predictive of the group’s task 

performance. But, no direct relationship was found between self-esteem and QCC 

success.  

Some characteristics of QCC teams did not differ unsuccessful QCC teams from 

successful QCC directly, including team size, longevity, and organizational function 

(Brockner & Hess, 1986). However, Steel et al. (1985) stated that QCC duration may 

be an important determinant of QCC efficacy. 

Bradley and Hill (1983) found that the positive relationships between employee 

participation in job-related decisions and production efficiency, as well as worker 

morale, consistent with the QCC structure. In addition, Buch and Spangler (1990) 

implied that a consistent QCC reward system, i.e., more promotion opportunities, 

can motivate employees to improve job performance, which can benefit the 

company.  
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2.4.3 QCC Outcomes 

QCCs are a complex organizational phenomenon, with the potential of impacting 

both technical system and social system outcomes.  A working definition of QCC 

success needs to be devised to allow for a comparison of QCC programs (Sheffield, 

Godkin & Drapear, 1993) and individual QCC activities.  

QCCs tend to generate perceivable performance improvements or positive technical 

outcomes, such as higher productivity, lower costs and improved product quality. 

Second, QCCs produce improved social system outcomes. Dale and Lees (1985) 

pointed out that companies that started the QCCs as part of a program of employee 

development and participation rather than for cost saving reasons were more likely 

to continue successful QCC programs. Table 2.3 summarizes the social system 

outcomes identified from previous research.  

Steel et al. (1985) conducted research using two Quality Circle programs in different 

industries. One of the organizations was a military maintenance organization and the 

other organization was a medical facility. The size of these two organizations was 

similar. One was composed of 107 members and one of 165 employees.  

In the research, twenty criterion variables were used, and these variables were 

divided into five groups, which were job performance, goal attributes, affective 

criteria, group dynamics, and theory Z variables. This was a nonequivalent control 

group design study and each participant completed a survey two times. The first 
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survey administration was conducted before QCC program implementation, and the 

second survey administration was conducted after the implementation of a QCC 

program. These two organizations had different results. The maintenance sample 

isolated seven criterion variables that were affected by QCC program 

implementation, while none of these variables was isolated in the hospital sample. In 

addition, the circle members from the maintenance organization tended to evaluate 

their QCC higher, indicating their favorable experience with QCCs. The hospital 

employees had a more negative attitude toward the QCC program.  

Table2.3 Social system outcomes relating to QCC  

Outcome 
variables 

Steel et 
al (1985) 

Marks et 
al (1986) 

Griffin 
(1988) 

Harman, Golhar & 
Deshpande (2002) 

Pereira & 
Osburn 
(2007) 

Job satisfaction √ √ √ √ √ 

Organization 
commitment 

√  √ √ √ 

Performance 
ratings 

√ √ √ √  

Intentions to 
quit 

 √ √  √ 

Communication 
Skill 

 
 

√ 
 

 
√ 
 

 
 

Increased 
responsibility 

 √  √  

Growth need 
satisfaction 

 √    

Motivation    √  

Participation in 
decision making 

    √ 
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Mixed results on the effects of QCC on employee attitudes and job performance have 

been found in previous research. Pereira and Osburn (2007) stated that QCCs affect 

job performance to a greater degree than employee attitude, after conducting a 

meta-analysis. Steel and Shane (1986) concluded that no trends were evident from 

the results, after reviewing fourteen QCC studies that used control groups and 

longitudinal design. Barrick and Alexander (1987) argued that attitudinal effects were 

indirect to performance effects. However, Park (1990, 1991) found that only half of 

the QCCs, which had positive technical results, reported positive job satisfaction and 

organizational commitment. Cotton (1993) concluded that employee attitudes were 

always negative, while, technical outcomes, such as performance or productivity, 

were always positive. Other researchers have presented different results. Griffin 

(1988) conducted a longitudinal assessment (three years) on quality circles. Results 

indicated that attitudes, behaviors, and effectiveness all improved initially for the 

experimental group but then dropped back to previous levels. While, the research 

results of Everett (1991) showed that attitudes would improve when QCCs were 

formed and would remain improved over time.  

Rafaeli (1985) found that QCC enhanced participant perceptions of their influence on 

the job, and QCC participants tend to develop a greater desire for influence. 

Perceived influence increased with the length of QCC membership. However, Rafaeli 
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(1985) also pointed out that QCC experience could be a confounding factor and that 

further or longitudinal research should be conducted to verify the results.  

2.5 Research Model Specification 

Overall, the specification of the QCC input factors to be studied in this research was 

more difficult than the specification of outcome measures. Due to the large number 

of potential factors identified in the QCC literature, as well as project management 

literature, it was necessary to identify a subset of key variables for this study.  

Farris et al. (2009) developed a Kaizen event research model. In this research, the 

critical success factors-i.e. input factors, process factors for both technical and social 

system outcomes-were to be identified.  A multi-site, cross-sectional field study of six 

manufacturing organizations was used for this research. The results of this study 

indicated that internal processes and goal clarity were the strongest factors 

influencing kaizen capabilities and attitude. In addition, management support and 

team functional heterogeneity were found to have a significant influence on 

attitudes, but not on kaizen capabilities. Third, team autonomy, affective 

commitment to change, goal difficulty, work area routines, team kaizen experience, 

and team leader experience were found to have a significant influence on kaizen 

capabilities, but not attitude. Other factors, such as action orientation, tool quality, 

tool appropriateness, and event planning process, were not found to have significant 

relationship to the outcomes included in the study.  
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Hypotheses for this research were developed based on results of Farris (2006) in 

combination with the findings of previous researches. Four initial input factors and 

four outcomes were selected using the Kaizen event model.  The four independent 

variables (input factors) were: 

(1) Goal Clarity—A task design factor that reflects the clarity of the objective of QCC 

activities. 

(2) Goal Difficulty—A task design factor that reflects team perceptions of the 

difficulty of the goals established by the QCC team. 

(3) Team Experience—A team design factor that reflects the experience level of QCC 

team members. 

(4) Management Support—An organizational design factor that reflects the level of 

support given to QCC teams and QCC activities from the larger organization. 

Goal clarity and Goal difficulty are important at the individual level (Locke & Latham, 

1990). At the group level, Sheffield, Godkin and Drapeau (1993)’s results show that 

clear QCC objectives were one of the important factors to QCC success. O’leary-kelly, 

Martocchio, and Frink (1994) found out that groups with clearer goals showed higher 

instances of positive results than the groups where goal specificity was low. The 

researchers were not able, however, to find a link between clearer goals and 

performance. Zwikael and Globerson (2006) analyzed 16 successful project planning 
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processes and identified critical success process factors, which included high-quality, 

defined project objectives. Some research has found that greater experience has a 

positive impact on QCC outcomes (Barrick & Alexander,1987; Griffin & Wayne,1984; 

Rafaeli,1985; Stohl, 1984).  

Top management is the primary link between QCC installation and management.  

Middle management support is critical to conducting a successful QCC activity, as it 

provides the bond between strategic plans and operating tasks. Lack of support from 

middle management has been shown to be a major reason for individual QCC failure 

(Dale & Lees, 1985; Dale & Hayward, 1984; Hill, 1986). Sheffield, Godkin and Drapeau 

(1993)’s results showed that top management commitment was the most important 

factor contributing to QCC success.  They also pointed out that support resources 

must be available for QCC teams to successfully address the identified problem and 

that the project must be meaningful. The importance of middle management support 

was also shown by Dale and Hayward (1984). They attribute non-cooperation from 

middle management to 45% of QCC failures.  

Justification for measuring both technical system and social system outcomes is 

provided in the QCC literature and in project management theory. As will be 

described in more detail next, the technical system measures included for study 

represent both objective performance measures and perceptual measures. The social 

system measures included employee knowledge, skills and attitudes (KSA) that are 
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aligned with QCC.  The KSA framework is an established framework from the 

Industrial and Organization (I/O) psychology literature (Muchinsky, 2000). For this 

research, QCC “Knowledge” refers to the body of information necessary to 

participate and transfer to a QCC team, “Skills” refer to psychomotor capabilities, and 

“attitudes” refer to cognitive capabilities.  These variables were chosen to capture 

the major human resource benefits cited in the literature. 
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Chapter 3 Methodology 

3.1 Model and Variables Development 

The study began with a review of the quality circles and project management theory 

literature to identify critical input factors relevant to quality circle success.  The 

research hypotheses and variables used for this study were also built based on 

research results from a longitudinal Kaizen Event sustainability study (Doolen et al., 

2003b). The hypotheses and variables are described next. 

3.1.1 Variable Identification 

The research variables for this study (Figure 3.1) were developed based on the model 

created by Farris et al. (2009). The model developed by Farris et al. (2009) was 

applied to Kaizen events. The model used an input-process-output framework to 

identify potential relationships between various input and process factors and 

outcomes. A subset of the variables from this Kaizen event model was selected for 

inclusion in this study; however, this study focused on quality circles rather than 

Kaizen events.  

This research was undertaken to investigate the impact of key managerial elements 

on QCC technical and social outcomes, for example, the impact of goal clarity on QCC 

technical success (QCC success) and participant attitudes (Attitude).  
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Figure 3.1 Research Variables 
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3.1.2 Variables Definition 

In this research, four independent variables and five dependent variables were 

identified. Definitions for each variable were developed and are included in Tables 

3.1 and 3.2.  

Table 3.1 Independent variables definition (modified from Farris, 2006) 

Goal Clarity       
(GC) 

This variable describes team member perceptions of the 
extent to which the QCC team’s improvement goals have 
been clearly defined. 

Goal Difficulty  
(GD) 

This variable describes team member perceptions of the 
difficulty of the improvement goals set for the QCC team.  

Management Support        
(MS) 

This variable describes the support that senior leadership 
provided to the QCC team, including materials and supplies, 
equipment and assistance from organizational members-the 
facilitator, senior management and others. 

Team Experience 
(TE) 

This variable describes the average QCC experience within 
the QCC team. 

 

Table 3.2 Dependent variables definition (modified from Farris, 2006) 

Attitude (AT) This variable describes the degree to which team members’ 
liking for QCC was increased by the QCC. 

Skill (SK) This variable describes that degree to which team members 
report gaining skills from the QCC activities. 

Understanding of 
Continuous 
Improvement (UCI) 

This variable describes the level of understanding and 
knowledge of the importance of continuous improvement 
as a result of being a QCC member. 

QCC Success (QS) This variable describes the level of improved performance 
obtained as a result of QCC activities. 
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3.2 Hypotheses 

The purpose of this research was to investigate the relationships between key 

managerial elements (independent variables) and both technical system and social 

system outcomes (dependent variables). First, each independent variable was 

hypothesized to impact each dependent variable.  The specific hypotheses (      to 

     ) are presented in Figure 3.2 and Table 3.3.  

 

Figure3.2 Research hypotheses       to       
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Table 3.3 Research Hypotheses (H1 to H4) 

H1a: Goal clarity (GC) has a direct relationship with attitude (AT) at team level. 

H1b: Goal clarity (GC) has a direct relationship with skill (SK) at team level. 

H1c: Goal clarity (GC) has a direct relationship with understanding of  
continuous improvement (UCI) at team level. 

H1d: Goal clarity (GC) has a direct relationship with QCC Success (QS) at team 
level. 

H2a: Goal difficulty (GD) has a direct relationship with attitude (AT) at team 
level. 

H2b: Goal difficulty (GD) has a direct relationship with skill (SK) at team level. 

H2c: Goal difficulty (GD) has a direct relationship with understanding of 
continuous improvement (UCI) at team level. 

H2d: Goal difficulty (GD) has a direct relationship with QCC Success (QS) at 
team level. 

H3a: Management support (MS) has a direct relationship with attitude (AT) at 
team level. 

H3b: Management support (MS) has a direct relationship with skill (SK) at team 
level. 

H3c: Management support (MS) has a direct relationship with understanding 
of continuous improvement (UCI) at team level. 

H3d: Management support (MS) has a direct relationship with QCC Success 
(QS) at team level. 

H4a: Team Experience (TE) has a direct relationship with attitude (AT) at team 
level. 

H4b: Team Experience (TE) has a direct relationship with skill (SK) at team level. 

H4c: Team Experience (TE)has a direct relationship with understanding of 
continuous improvement (UCI) at team level. 

H4d: Team Experience (TE) has a direct relationship with QCC Success (QS) at 
team level. 

 

In addition, the most significant independent variables should be identified. To be 

more specific, models for understanding the impact of the independent variables on 

attitude, skill, understanding of continuous improvement and QCC success were also 

explained. The specific hypotheses (   to   ) are presented in Figure 3.3 and Table 

3.4.  
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Figure3.3 Research hypotheses    to    

Table 3.4 Research Hypotheses (H5 to H8) 

H5: Attitude is impacted by goal clarity, goal difficulty, management support 
and team experience. 

H6: Skill is impacted by goal clarity, goal difficulty, management support and 
team experience. 

H7: Understanding of continuous improvement is impacted by goal clarity, goal 
difficulty, management support and team experience. 

H8: QCC success is impacted by goal clarity, goal difficulty, management 
support and team experience. 
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3.3 Survey Development and Transcription 

Several survey items were developed to create a scale to measure each variable. 

These items are included in Tables 3.5 and 3.6. All survey items used a 5-point Likert 

response scale, where 1= Not at all, 5 = To a great extent.  

In order to obtain reliable responses, the sequence of survey items was randomized. 

All the survey items were printed, cut out separately, and put into a box. After 

shaking the box, items were randomly drawn, one at a time, and the sequence of the 

drawn items was used to determine the placement of each item on the survey.  

As the survey was administrated to employees in a Chinese company, a translation of 

survey items was required. After a first version of translated items was completed, 

two other native Chinese students reviewed the Chinese version and translated the 

Chinese version back into English. After identifying differences between the original 

English survey items and translated survey items, items on the Chinese survey were 

modified.  
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Table 3.5 Survey items for independent variables  

Variable Survey Items 

Goal Clarity (GC) Five-item scale. The third item was not based on a pre-
existing item. The other items were based on the scale 
developed by Wilson, Van Aken & Frazier (1998). 

GC1:The performance targets our team must achieve to 
fulfill our goals are clear. 

GC2:Our team has clearly defined goals. 

GC3:I understand the objectives of implementing QCC 
project 

GC4:Our goals clearly define what is expected of our 
team. 

GC5:Our entire team understands our goals. 

Goal Difficulty (GD) Four-item scale. The second and the third items were 
based on the Goal Difficulty scale developed by 
Ivancevich & McMahon (1977) and adapted by Hart, 
Moncrief & Parasuraman (1989). The other two items 
were not based on a pre-existing scale.  

GD1:Meeting our team’s improvement goals will be 
tough. 

GD2:It will take a lot of skill to achieve our team’s 
improvement goals. 

GD3:Our team’s improvement goals are difficult. 

GD4:It will be hard to improve this work area enough to 
achieve team goals. 
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Table 3.5 Survey items for independent variables (Continued) 

Variable Survey Items 

Management Support 
(MS) 

Six-item scale. The third and sixth items were based on 
the Resource Allocation scale developed by Doolen et 
al. (2003a). Other items were not based on a pre-
existing scale.  

MS1:Our team had enough help from others in our 
organization to get our work done. 

MS2: I understand my role in QCC project. 

MS3: Our team had enough contact with management 
to get our work done. 

MS4:Our team had enough equipment to get our work 
done. 

MS5:Our team had enough help from our facilitator to 
get our work done. 

MS6:Our team had enough materials and supplies to 
get our work done. 

Team Experience (TE) The average number of QCC project carried on by each 
person.  

I have participated in ____________ (number or range) 
quality projects. 
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Table 3.6 Survey items for dependent variables  

Variable Survey items 

Attitude (AT) Five-item scale. The second item was based on Farris 
(2006). Other items were based on the Attitude scale 
developed and assessed for reliability by Doolen et al. 
(2003b).  

AT1:Overall, this QCC project increased our team 
members' interest in our work. 

AT2:In general, our QCC project team members are 
comfortable working with others to identify 
improvements in this work area. 

AT3:In general, this QCC project motivated the 
members of our team to perform better. 

AT4:Most of our team members liked being part of this 
QCC project. 

AT5:Most members of our team would like to be part 
of QCC project in the future. 

Skill (SK) Five-item scale. The last three items were based on the 
Skills scale developed and assessed for reliability  by 
Doolen et al. (2003b) and updated by Farris(2006).The 
first two items are not based on a pre-existing scale.  

SK1:I understand what QCC project is. 

SK2:I understand how QCC project can be applied to 
this work area. 

SK3:Most of our QCC project team members are able to 
measure the impact of changes made to this work area. 

SK4:Most of our team members gained new skills as a 
result of participation in this QCC project. 

SK5:Most of our team members can communicate new 
ideas about improvements as a result of participation in 
this QCC project. 
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Table 3.6 Developed survey items for dependent variables (Continued) 

Variable Survey items 

Understanding of 
Continuous Improvement 
(UCI) 

Four-item scale. All items were based on the 
Understanding of Need for Change and Understanding 
of Need for Kaizen scales developed by Doolen et al. 
(2003b).  

UCI1:In general, this QCC project increased our team 
members' knowledge of how continuous improvement 
can be applied. 

UCI2:In general, this QCC project increased our team 
members' knowledge of our role in continuous 
improvement. 

UCI3:Overall, this QCC project increased our team 
members' knowledge of what continuous improvement 
is. 

UCI4:Overall, this QCC project increased our team 
members' knowledge of the need for continuous 
improvement. 

QCC success (QS) Five-item scale. The last four items were based on the 
Impact on Area scale developed and assessed for 
reliability  by Doolen et al. (2003b). The first item was 
based on Overall Perceived Success scale developed 
and assessed by Farris et al. (2004). 

QS1:Overall, the QCC project was a success. 

QS2:This work area improved measurably as a result of 
this QCC project. 

QS3:This QCC project had a positive effect on this work 
area. 

QS4:Overall, this QCC project helped people in this area 
work together to improve performance. 

QS5:This QCC project has improved the performance of 
this work area. 
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3.4 Data Collection and Analysis 

3.4.1 Data Sources 

Prior to data collection, approval for all work was obtained from the OSU IRB. A copy 

of the approved instruments is included in Appendix B. All data were collected from 

QCC participants employed by Company X. All employees at company X are required 

to participate in at least one QCC.  Participation in all aspects of this research was 

voluntary. Participants were informed that participation (or non-participation) in any 

or all of the proposed research activities would have no consequence to their 

employment status. Participants were permitted to ask questions prior to making a 

decision on whether to participate.  

3.4.2 Phase One—Document Data Collection 

One formal meeting with the QCC leader in Company X was conducted. Several 

documents related to Company X were collected after the meeting. The leader 

introduced the researcher to the overall QCC implementation process and 

summarized some of Company X’s QCC success stories. In addition, the successful 

implementation of other types of continuous improvement projects was also 

presented by the QCC leader during the formal meeting. 

Three informal meetings with QCC team members were conducted, and eight QCC 

PowerPoint documents were collected after these meetings. The QCC organizing 
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process and the structure of QCC implementation were documented based on the 

information provided from these meetings. 

Other documents related to Company X were collected using two different 

approaches.  First, information from the internet, including the Company X website, 

and news and business reports about Company X were collected. Second, documents 

from a research group of Xi’an Jiao Tong University were also collected. This research 

group tried to summarize the “success secrets” of Company X and used this 

information to develop a business model.  The research outcomes from this team 

provided another perspective on Company X. The Xi’an Jiao Tong research was 

focused on the use of a Design, Manufacturing and Service (DMS) system.  

3.4.3 Phase Two—Survey Data Collection 

Paper copies of the survey were used to collect all survey data. A digital copy of the 

survey items and translations were provided to Company X. The survey could not be 

distributed to employees directly by the researcher due to company policy. In order 

to collect completed surveys and minimize the potential risk to participants, a three-

step process was used by the researcher. First, the researcher presented the purpose 

of the survey and explained the rights of participants to all QCC members during 

three informal meetings. Second, the researcher sent the survey documents by e-

mail, including the information page, to the responsible supervisor, emphasizing the 
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voluntary requirement. Third, participants were instructed to not include any names 

or other identifying information to maintain anonymity. 

The supervisor printed out all surveys and distributed them to all QCC members. 50 

surveys were returned. 49 of the 50 (98%) surveys were complete. One survey was 

not used because it was incomplete.  QCC members were from 22 different teams. 

However, only 16 (72%) teams were identifiable (exclusive of one survey response, 

which was the only survey from a team) from the surveys. As a result, only 43 (86%) 

surveys were directly associated with a specific QCC team and were used.  

3.4.4 Phase Three—Data Screening 

This section provides an overview of the data analysis procedures. An Excel 

spreadsheet was used for capturing all survey data. Immediately after entry, each 

survey was checked against the spreadsheet at least once to verify the accuracy of 

the data entry.  

Next, individual survey responses were analyzed to determine whether any 

respondents demonstrated clear evidence of systematic bias in response, for 

example-resulting from survey fatigue. Survey fatigue occurs when a respondent 

becomes tired of answering survey items and responds with the same value to a 

series of survey items, without giving careful thought to each item. The standard 

deviation of responses across all 34-scaled items in the survey was calculated for 

each respondent. No respondent was removed from the data set, as all respondents 
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used a variety of responses. See Table 3.7. Respondent 13 was examined for 

suspicious response patterns because of the low observed standard deviation (0.33). 

This respondent demonstrated no variation in response in the last 11 items, but the 

respondent chose not to answer five of these items, thus suggesting that he/she was 

giving thought to his/her response. This respondent, therefore, was retained in the 

data set. 

Table 3.7 Standard deviation for individual respondents 

Individual 
Respondent 

Std. 
Deviation 

Individual 
Respondent 

Std. 
Deviation 

Individual 
Respondent 

Std. 
Deviation 

1 0.80 21 0.96 41 0.69 
2 0.52 22 0.97 42 0.75 
3 0.50 23 0.72 43 0.99 
4 0.87 24 0.84 44 0.72 
5 0.81 25 0.73 45 0.54 
6 0.73 26 0.90 46 0.56 
7 0.60 27 0.63 47 0.80 
8 0.70 28 0.77 48 0.83 
9 0.52 29 0.73 49 0.86 

10 0.59 30 0.56   
11 0.51 31 0.63   
12 0.65 32 0.67    
13 0.33 33 0.83    
14 0.55 34 0.96    
15 0.74 35 0.93    
16 0.71 36 1.05    
17 0.81 37 0.90    
18 0.89 38 0.93    
19 0.96 39 0.95    
20 1.02 40 0.83    
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Finally, each scale item was analyzed to determine whether any of the items 

demonstrated a lack of variation or other statistical properties that would make it 

unsuitable for analysis. First, the mode of each survey item was examined to 

determine if any items had a mode equal to the high scale value (5). One of the 

survey items had a mode equal to 5. The majority of items did have a mode equal to 

4 (30 out of 34 scaled survey items). Second, the mean, median, maximum, minimum 

and standard deviation values were calculated for each item. In addition, histograms 

and tests of normality were conducted to determine distributional properties. The 

results were presented in Table 3.8. All items had relatively symmetrical 

distributions-the mean, median and modes were relatively similar and the 

histograms demonstrated no evidence of bimodality or other abnormal response 

patterns. In addition, examination of the minimum and maximum values indicated 

that, in general, respondents were using the survey scale from 3 to 5. The maximum 

response for all items was 5. 24 of the items had a minimum of 3, six had a minimum 

of 2, and four had a minimum of 1. Finally, 25 out of 34 items were negatively 

skewed, eight out of 34 items were positively skewed, and the skewness of one item 

equaled zero (MS1). The relative symmetry suggests that departures from normality 

were not extreme. All skewed values are less than 1.00. 
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 Table 3.8 Data screening for all items 

Item Mean Median Mode 
Std. 

Deviation 
Skewness 

Std. Error 
of 

Skewness 
Minimum Maximum 

GC1 4.22 4 4 0.587 -0.074 0.34 3 5 

GC2 4.43 4 4 0.577 -0.387 0.34 3 5 

GC3 4.35 4 4 0.597 -0.291 0.34 3 5 

GC4 4.12 4 4 0.634 -0.100 0.34 3 5 

GC5 4.31 4 4 0.652 -0.403 0.34 3 5 

GD1 2.47 2 2 0.868 0.894 0.34 1 5 

GD2 4.04 4 4 0.676 -0.471 0.34 2 5 

GD3 3.02 3 4 0.946 -0.042 0.34 1 5 

GD4 2.61 2 2 1.017 0.859 0.34 1 5 

MS1 4.00 4 4 0.764 0.000 0.34 3 5 

MS2 4.35 4 4 0.663 -0.522 0.34 3 5 

MS3 4.10 4 4 0.770 -0.179 0.34 3 5 

MS4 3.92 4 4 0.759 -0.159 0.34 2 5 

MS5 3.98 4 4 0.750 -0.276 0.34 2 5 

MS6 3.37 3 3 0.929 -0.164 0.34 1 5 
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Table 3.8 Data screening for all items (Continued) 

Item Mean Median Mode 
Std. 

Deviation 
Skewness 

Std. Error 
of 

Skewness 
Minimum Maximum 

AT1 4.18 4 4 0.601 -0.086 0.34 3 5 

AT2 4.29 4 4 0.540 0.118 0.34 3 5 

AT3 3.96 4 4 0.706 -0.313 0.34 2 5 

AT4 3.76 4 4 0.751 0.133 0.34 2 5 

AT5 3.90 4 4 0.621 0.065 0.34 3 5 

SK1 4.35 4 4 0.561 -0.094 0.34 3 5 

SK2 4.22 4 4 0.621 -0.184 0.34 3 5 

SK3 3.98 4 4 0.595 0.004 0.34 3 5 

SK4 4.16 4 4 0.553 0.076 0.34 3 5 

SK5 4.20 4 4 0.676 -0.271 0.34 3 5 

UCI1 4.30 4 4 0.619 -0.303 0.34 3 5 

UCI2 4.14 4 4 0.764 -0.251 0.34 3 5 

UCI3 4.22 4 4 0.621 -0.184 0.34 3 5 

UCI4 4.37 4 4 0.528 0.120 0.34 3 5 

QS1 4.41 5 5 0.705 -0.777 0.34 3 5 

QS2 4.18 4 4 0.697 -0.267 0.34 3 5 

QS3 4.10 4 4 0.743 -0.803 0.34 2 5 

QS4 4.27 4 4 0.638 -0.290 0.34 3 5 

QS5 4.43 4 4 0.540 -0.118 0.34 3 5 
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A second Excel spreadsheet was created to calculate the average values for each 

variable for both individual participants and at the QCC team level. Prior to analyzing 

data at the team level, four items were removed. These items were removed 

because they were written referring to the individual, instead of the team. The 

removed survey items are summarized in Table 3.9. A third spreadsheet was created 

to store averages for each variable at the team level after these four survey items 

were removed. In addition, team experience was removed from the independent 

variables as only a small number of team member responded to this question. 

Table 3.9 Removed survey items 

Removed item Content 

GC3 I understand the objectives of implementing QCC project 

MS2 I understand my role in QCC project. 

SK1 I understand what QCC project is. 

SK2 I understand how QCC project can be applied to this work area. 

 

3.4.5 Phase Four—Factor Analysis  

Following initial data screening, exploratory factor analysis was conducted to analyze 

the construct validity of the survey items. This analysis is necessary to provide 

evidence that survey scales are valid measures of the unique variables of interest. 

The scales of independent variables and dependent variables were analyzed 

separately. This was done since the dependent variables were theorized to be direct 

linear combinations of the independent variables (See Figure 3.3) and thus one might 
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expect cross-loadings between dependent variables and independent variables. 

Factor analysis guidelines suggest a minimum ratio of observations to items of at 

least 2:1 (Kline, 1994), with the preferred ratio closer to 10:1 (Tinsley & Tinsley, 1998; 

Kline, 1994). Without the excluded items, the observed ratio of observation versus 

items was approximately 1.6:1 (49: 30) in this research. 

Principal components analysis (PCA) was selected for completing the factor analysis, 

since it is more robust than maximum likelihood methods (Johnson, 1998). An 

oblique rotation method was used (oblimin with a delta of zero, see Field, 2005), 

since the research hypotheses (Figure 3.3) suggested that the underlying factors may 

be correlated (Fabringar et al., 1999, Finch, 2006). Because several of the hypotheses 

(H4 to H8) were tested using regression, an orthogonal rotation could produce 

factors that are independent. However, previous research has indicated that both 

independent variables and dependent variables may be correlated. Thus an 

orthogonal rotation should not be used. If variables are, however, uncorrelated, 

oblique rotation methods and orthogonal rotations will produce in similar results 

(Fabringar et al., 1999). At the final step, a correlation matrix of survey items was 

examined to qualify correlations levels.  

The established heuristic of extracting a fixed number of factors was used to 

determine the grouping of survey items. For the independent variables, the number 

of fixed factors was three, following the structure of research model. The PCA results 
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are presented in Table 3.10. Factor loadings of less than 0.100 are suppressed to 

improve readability. Meaningful loadings, i.e., loadings greater than 0.500 with cross-

loadings less than 0.300, are bolded (Kline, 1994).  

Overall, the resulting factor loadings support the construct validity of the three 

survey scales; however, the factor loadings did result in the removal of some items. 

These items did not demonstrate high loadings or they displayed high cross-loadings. 

Table3.10 Pattern Matrix for Factor Analysis of Independent Variable Items  

Item 
Component 

  1 2 3 
  MS3 .827 .131 -.160 
  MS1 .597     
  MS5 .527 -.183 .212 

  MS4 .485 -.178 .198 
  GD4 .188 .758 -.145 
  GD1 .118 .753 -.257 
  GD3 -.113 .681 .371 
  GD2 .289 -.376   
  GC1   -.136 .696 
  GC5 .277   .683 
  GC2 .426   .588 
  MS6 -.163   .580 

  GC4 .466 .159 .478 

  Extraction Method: Principle Component Analysis.   
Rotation Method: Oblimin with Kaiser Normalization. 
Rotation converged in 17 iterations. 

  

Two goal clarity items (GC1 and GC5) loaded onto a single factor (minimum observed 

loading=0.683; maximum observed cross-loading=0.136). Two other goal clarity items 

(GC2 and GC4) loaded strongly on two factors. However, these two items were 
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included in further analysis since they did load higher on this factor. Previously 

conducted PCA of these items (Farris, 2006) where a large dataset was available 

would support this decision. Similarly, two out of four goal difficulty items (GD1 and 

GD4) loaded together (minimum observed loading=0.681; maximum observed cross-

loading=0.257) on one factor. One goal difficulty item (GD3) had slightly higher cross-

loadings than 0.300, but it was retained based on previous research results (Farris, 

2006). The last goal difficulty item (GD2) had a very weak association the three other 

goal difficulty items and was, as a result, excluded from the goal difficulty scale. 

Three out of five the management support items (MS1, MS3 and MS5) loaded 

together (minimum observed loading=0.527; maximum observed cross-

loading=0.212). A decision to include MS4 was made as the cross-loadings were small, 

and previous research supported this loading (Farris, 2006). The final item, MS6, was 

not included in further analysis, due to the very low loading observed with other 

management support items. This item, which related to the sufficiency of materials 

and supplies, was also not included with the goal clarity scale, as the item content 

does not support the goal clarity construct definition (See Table 3.1). The revised 

survey scales, based on the factor analysis results, are presented in Table 3.11. 

 

 

 



67 

 

Table 3.11 Revised survey scales-Independent Variables 

Scale Revised Item List 

Goal Clarity 
(GC) 

GC1:The performance targets our team must achieve to fulfill our 
goals are clear. 

GC2:Our team has clearly defined goals. 

GC4:Our goals clearly define what is expected of our team. 

GC5:Our entire team understands our goals. 

Goal 
Difficulty 
(GD) 

GD1:Meeting our team’s improvement goals will be tough. 

GD3:Our team’s improvement goals are difficult. 

GD4:It will be hard to improve this work area enough to achieve 
team  goals. 

Management 
Support  
(MS) 

MS1:Our team had enough help from others in our organization to 
get our work done. 

MS3:Our team had enough contact with management to get our 
work done. 

MS4:Our team had enough equipment to get our work done. 

MS5:Our team had enough help from our facilitator to get our work 
done. 

 

For social system outcomes dependent variables, the number of factors was set to 

three, following the designed structure of research model. The PCA results are 

presented in Table 3.12. Meaningful loadings, i.e., greater than 0.500 with cross-

loadings less than 0.300, are bolded. 

In general, the construct validity of the survey scales was supported. Two out of five 

attitude items (AT4 and AT5) loaded highly onto one factor (minimum observed 
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loading=0.806; maximum observed cross-loading=0.183). The three remaining items 

(AT1, AT2 and AT4) loaded together (minimum observed loading=0.711; maximum 

observed cross-loading=0.151), along with three items from the UCI scale (UCI1, UCI3 

and UCI4) (minimum observed loading=0.711; maximum observed cross-

loading=0.151). Item UCI2 also loaded on two factors. All three skill items loaded 

across three factors.  

Table3.12 Pattern Matrix for Factor Analysis of dependent variable Items (Social 
system outcomes) 

Item  
Component 

  1 2 3 
  UCI1 .861   .152 
  AT2 .815 -.112 -.151 

  AT1 .758 -.127   
  AT3 .711   .132 
  UCI3 .596 .249   
  UCI4 .519 .196 -.210 
  AT4 -.183 .947   
  AT5   .806   
  UCI2 .416 .607   

  SK5 .155 .563 -.499 
  SK4 .317 .278 -.646 
  SK3 .261 .420 .626 

  Extraction Method: Principle Component Analysis.   

Rotation Method: Oblimin with Kaiser Normalization. 

Rotation converged in 9 iterations. 
  

Although the attitude scale was originally designed as an overall measure of the 

impact on two attitudes- the affect of QCC project and employee attitudes toward 

work, the factor analysis results suggest that the two types of attitude were distinct 
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and should be considered separately in the analysis. The two items loading highly 

onto the attitude factor, AT4 and AT5, directly describe enjoyment of QCC activities 

and the degree to which QCC team members are enjoying working in the QCC team. 

The other attitude items (AT1, AT2 and AT3), which loaded onto a different factor, 

describe the impact of the QCC project on participating employee’s general attitudes 

toward work. Thus, these items were combined together, and a new dependent 

variable scale, motivation, was developed. In addition, the three UCI items loaded 

with the new motivation items. While “knowledge” and “motivation” are 

conceptually distinct in the literature, it appears that in practice they may be related. 

A possible explanation for this result may be that QCC employees were motivated 

because they were able to gain knowledge of continuous improvement concepts. 

However, these two concepts are conceptually distinct in the literatures, so these 

items were not combined.  

Although UCI2 loaded onto both the UCI factor and the attitude factor, it was 

decided that this item would be included in the UCI factor. Factor analysis results 

from previous research showed that UCI2 was strongly associated with the UCI factor 

(Farris, 2006). Previous research testing the construct validity of these scales was 

based on a larger data set than what was available for this research. 

Previous research also supported the used of both SK4 and SK5. SK3 was not used for 

further analysis however, as the cross-loading with attitude was very high. The 
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revised survey scales for the social system outcomes dependent variables are 

presented in Table 3.13. 

Table 3.13 Revised dependent variable items (Social system outcomes) 

Variables Revised Item List 

Attitude  
(AT) 

AT4:Most of our team members liked being part of this QCC project. 

AT5:Most members of our team would like to be part of QCC 
project in the future. 

Motivation 
(MT)  

AT1:Overall, this QCC project increased our team members' interest 
in our work. 

AT2:In general, our QCC project team members are comfortable 
working with others to identify improvements in this work area. 

AT3:In general, this QCC project motivated the members of our 
team to perform better. 

Skill (SK) SK4:Most of our team members gained new skills as a result of 
participation in this QCC project. 

SK5:Most of our team members can communicate new ideas about 
improvements as a result of participation in this QCC project. 

Understanding 
of Continuous 
Improvement 
(UCI) 

UCI1:In general, this QCC project increased our team members' 
knowledge of how continuous improvement can be applied. 

UCI2:In general, this QCC project increased our team members' 
knowledge of our role in continuous improvement. 

UCI3:Overall, this QCC project increased our team members' 
knowledge of what continuous improvement is. 

UCI4:Overall, this QCC project increased our team members' 
knowledge of the need for continuous improvement. 
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3.4.6 Phase Five—Reliability Analysis of Revised Scales 

After determining the items to include to each variable scale, Cronbach’s alpha was 

calculated for each variable. Cronbach’s alpha is a measure of the internal 

consistency and can be described as how closely related a set of items are as a group. 

SPSS version 18 was used for this analysis. Cronbach’s alpha is used to identify survey 

items that were not responded to consistently. A higher value for Cronbach’s alpha 

means the items measure a latent construct. Normally, a reliability coefficient of 0.70 

or higher is considered “acceptable” in most social science research situations. The 

formula for the standardized Cronbach’s alpha is given in Equation 1. 

  
   

         
                                                                                       (1) 

Here   is equal to the number of items,   is the average inter-item covariance among 

the items, and   equals the average variance. 

The Cronbach’s alpha values for each variable and the adjusted Cronbach’s alpha if 

items are deleted are presented in Table 3.14. The final revised survey scales 

developed after taking these results into account are presented in Table 3.15. 
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Table 3.14 Cronbach’s alpha of variables 

Variables Cronbach’ alpha Adjusted Cronbach’s 
alpha (Item to Delete) 

Goal Clarity (GC) 0.785 0.792(GC1) 
Goal Difficulty (GD) 0.624  
Management Support (MS) 0.621  

Attitude (AT) 0.787  
Motivation (MT) 0.718  
Skill (SK) 0.766  
Understanding of Continuous 
Improvement (UCI) 

0.800  

QCC Success (QS) 0.623 0.729(QS3) 
 

Following the calculation of Cronbach’s alpha, an average for each individual in the 

data set was calculated using the revised scales.  

Table 3.15 Revised survey scales for Goal Clarity and QCC Success 

Scale Revised Item List 

Goal Clarity GC2:Our team has clearly defined goals. 

GC4:Our goals clearly define what is expected of our team. 

GC5:Our entire team understands our goals. 

QCC success  QS1:Overall, the QCC project was a success. 

QS2:This work area improved measurably as a result of this QCC 

project. 

QS4:Overall, this QCC project helped people in this area work 

together to improve performance. 

QS5:This QCC project has improved the performance of this work 

area. 
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3.4.7 Phase Six—Aggregation of Individual Survey Responses to 

Team-Level Responses 

Following the analysis of the construct validity and internal reliability of the variables 

constructed from the survey scales, the next step in preparing the data for modeling 

was analyzing whether the data could justifiably be aggregated to the team level. The 

intended unit of analysis in this research is a QCC team. Although the measures were 

designed to reflect team-level attributes, the data were collected at the individual-

level. If the measures work as designed, i.e., are really measuring shared team 

properties, there should be more variation across QCC teams than within a team. A 

one-way ANOVA with team as a main effect should be significant, and there should 

be a relatively high degree of agreement in ratings within a team. If these criteria are 

met, this suggests that individual level data can be aggregated such that a QCC 

team’s mean score reflects the team value for the variable of interest. If the variable 

of interest is truly shared at a team level, the team mean will represent a more 

reliable measure of the variable than individual values (Bliese, 2000). The ANOVA 

results for the independent and dependent variables are summarized in Table 3.12. 

If the significance level (p-value) is less than a critical value ( ), then the effect is said 

to be significant. Since this   value is usually set at 0.05, any p-value that is less than 

0.05 will be considered a significant effect, while any p-value greater than 0.05 will be 

considered a non-significant effect.  

One additional reliability measure used to evaluate the appropriateness of 
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aggregation is the intraclass correlation coefficient (1) or ICC (1). ICC (1) is a measure 

of the amount of lower-level variance that can be explained by group membership 

(Bliese, 2000). The classic ICC (1) is calculated from the mean squares resulting from 

ANOVA and values range from -1 to 1. In this formulation, ICC (1) is really a measure 

of the difference between the between-group mean square and within-group mean 

square from ANOVA.  The formulation of ICC (1) is presented in Equation 2. 

Calculated values for ICC(1) are shown in Table 3.16. MSB in Equation 2 is the 

variance between groups and MSW is the variance within groups. 

       
   

       
                                                    (2) 

Table 3.16 ANOVA results and ICC(1) Values for Survey Scales 

Scale p-value MSB MSW ANOVA F ICC(1) Value 

Goal Clarity 
(GC) 

0.092 0.308 0.172 1.788 0.642 

Goal Difficulty 
(GD) 

0.003 0.919 0.279 3.292 0.767 

Management 
Support (MS) 

0.294 0.307 0.245 1.255 0.556 

Attitude (AT) 0.018 0.628 0.250 2.510 0.715 

Motivation 
(MT) 

0.289 0.247 0.195 1.263 0.559 

Skill (SK) 0.758 0.254 0.360 0.705 0.414 

Understanding 
of Continuous 
Improvement 
(UCI) 

0.338 0.277 0.233 1.187 0.543 

QCC Success 0.017 0.356 0.141 2.528 0.716 
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In this research, only goal difficulty, attitude and QCC success were found to indicate 

significant differences between group-level and within-group values. Other variables 

were not found to differ between the team and individual levels. This result makes 

sense in this company, because all teams worked closely together, supporting each 

other and sharing experiences at weekly meetings. The QCC teams helped each other 

to establish clearly defined goals, and the management support from company was 

similar for all teams. However, the goal difficulty between teams was very different. 

When investigating the dependent variables, attitudes and QCC success results 

between teams were also significantly different; whereas, other variables did not 

demonstrate as great of differences. It is possible that because the QCC members 

shared so many experiences and worked together, they learned similar skills, gained 

similar knowledge, and were motivated similarly. The attitude and QCC success, 

however, were more variant from team to team.  

An aggregation of individual-level data to produce team-level data should occur only 

if there is a theoretical rationale for doing so. In this study, all hypotheses were 

developed at the team level. In addition, all survey items were developed referring to 

the team as the unit of interest. Given the fact that all teams came from the same 

organization, it is not surprising that differences were not as pronounced as in 

previous studies (e.g., Farris, 2006). As a result, aggregation of the data to the team-

level was completed, and aggregated data were used for all subsequent analyses. 
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3.5 Revised Hypotheses and Descriptive Statistics 

The final step in the data screening analysis, before testing the study hypotheses, 

was to revise the hypotheses based on the data screening, factor analysis, and 

reliability analysis. See Figure 3.4 and 3.5. See Table 3.17. Values for all variables 

were also recalculated and are summarized in Table 3.18, 3.19, and 3.20. 

  

Figure 3.4 Revised research hypotheses (      to      ) 
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Figure 3.5 Revised research hypotheses (   to   ) 
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Table 3.17 Revised Research Hypotheses  

H1a: Goal clarity (GC) has a direct relationship with attitude (AT) at team level. 

H1b: Goal clarity (GC)  has a direct relationship with motivation (MT)  
at team level. 

H1c: Goal clarity (GC) has a direct relationship with skill (SK) at team level. 

H1d: Goal clarity (GC) has a direct relationship with understanding of  
continuous improvement (UCI) at team level. 

H1e: Goal clarity (GC) has a direct relationship with QCC Success (QS) at  
team level. 

H2a: Goal difficulty (GD) has a direct relationship with attitude (AT) at  
team level. 

H2b: Goal difficulty (GD) has a direct relationship with motivation (MT) at  
team level. 

H2c: Goal difficulty (GD) has a direct relationship with skill (SK) at team level. 

H2d: Goal difficulty (GD) has a direct relationship with understanding of  
continuous improvement (UCI) at team level. 

H2e: Goal difficulty (GD) has a direct relationship with QCC Success (QS) at  
team level. 

H3a: Management support (MS) has a direct relationship with attitude (AT)  
at team level. 

H3b: Management support (MS) has a direct relationship with motivation (MT)  
at team level. 

H3c: Management support (MS) has a direct relationship with skill (SK) at  
team level. 

H3d: Management support (MS) has a direct relationship with understanding of  
continuous improvement (UCI) at team level. 

H3e: Management support (MS) has a direct relationship with QCC Success (QS)  
at team level. 

H4: Attitude is impacted by goal clarity, goal difficulty and management support. 

H5: Motivation is impacted by goal clarity, goal difficulty and management 
support. 

H6: Skill is impacted by goal clarity, goal difficulty and management support. 

H7: Understanding of continuous improvement is impacted by goal clarity,  
goal difficulty and management support. 

H8: QCC Success is impacted by goal clarity, goal difficulty and management 
support. 
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Table 3.18 Descriptive statistics for independent variables at the team level 
Team 

# 
n GC GD MS 

Mean St Dev Mean St Dev Mean St Dev 

1 3 4.00 0.250 2.78 0.387 3.58 0.144 

2 2 4.63 0.530 2.33 0.474 4.25 0.354 

3 4 4.25 0.289 3.42 0.500 3.75 0.000 

4 4 3.88 0.595 3.42 1.103 4.00 0.707 

5 3 4.25 0.500 2.89 0.381 4.17 0.577 

6 3 4.75 0.250 2.44 0.196 4.33 0.520 

7 2 5.00 0.000 2.17 0.233 3.88 0.177 

8 2 4.25 0.354 2.17 0.233 4.50 0.354 

9 3 4.17 0.289 2.33 0.335 4.00 0.661 

10 2 4.75 0.354 3.50 0.707 4.63 0.530 

11 3 4.08 0.144 3.22 0.191 4.00 0.661 

12 2 4.50 0.354 1.83 0.233 3.88 0.884 

13 2 4.63 0.177 1.83 0.233 3.88 0.177 

14 3 4.33 0.629 1.89 0.381 4.17 0.144 

15 2 3.63 0.177 2.17 0.233 3.13 0.177 

16 3 4.25 0.661 2.67 0.665 4.33 0.577 

All 
teams 

 43 4.33 0.360 2.57 0.580 4.03 0.370 
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Table 3.19 Descriptive statistics for independent variables (Social system outcomes) 
at the team level 

Team 
# 

n AT MT SK UCI 

Mean St Dev Mean St Dev Mean St Dev Mean St Dev 

1 3 3.67 0.577 4.00 0.330 3.50 0.500 3.83 0.144 

2 2 4.00 0.707 4.00 0.467 4.25 1.061 3.88 0.530 

3 4 4.50 0.577 4.00 0.269 4.50 0.577 4.31 0.515 

4 4 4.00 0.816 3.92 0.739 4.00 0.408 4.00 0.736 

5 3 3.83 0.764 4.22 0.508 4.33 0.577 4.42 0.629 

6 3 4.00 0.000 4.44 0.693 4.33 0.577 4.83 0.144 

7 2 4.00 0.000 4.83 0.233 4.50 0.707 4.50 0.354 

8 2 3.00 0.000 4.50 0.240 4.25 0.354 4.38 0.530 

9 3 3.50 0.500 4.11 0.191 4.00 1.000 4.33 0.382 

10 2 5.00 0.000 4.33 0.474 4.50 0.707 4.75 0.354 

11 3 3.50 0.500 4.11 0.191 3.83 0.577 4.08 0.520 

12 2 4.00 0.000 4.17 0.233 4.50 0.707 4.25 0.354 

13 2 3.75 0.354 4.50 0.240 4.50 0.000 4.63 0.530 

14 3 4.00 0.000 4.33 0.335 4.17 0.289 4.50 0.250 

15 2 2.75 0.354 3.33 0.000 3.75 0.354 3.63 0.177 

16 3 3.83 0.289 4.33 0.577 4.33 0.577 4.33 0.629 

All 
teams 

43 3.83 0.520 4.20 0.330 4.20 0.310 4.29 0.340 
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Table 3.20 Descriptive statistics for dependent variables (Technical system outcome) 
at the team level 

Team # n QS 

Mean St Dev 

1 3 4.00 0.661 

2 2 4.38 0.530 

3 4 4.13 0.323 

4 4 4.00 0.540 

5 3 4.42 0.577 

6 3 4.58 0.144 

7 2 4.75 0.354 

8 2 4.63 0.177 

9 3 4.67 0.144 

10 2 4.88 0.177 

11 3 4.00 0.250 

12 2 4.50 0.000 

13 2 4.63 0.177 

14 3 4.42 0.144 

15 2 3.38 0.177 

16 3 4.67 0.382 

All 
teams 

43 4.38 0.390 
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3.6 Company Description 

A research group from Xi’an Jiao Tong University (2010) summarized the success keys 

for Company X, and created a Company X business model based on the research 

conducted at company. Most information included in this section is based on the 

Xi’an Jiao Tong’s study.   

3.6.1 Company X Model 

A core competency of Company X is operating using a model, which can be divided 

into two parts. The first part is the DMS (Design, Manufacture and Services) Business 

Model. The second part of the Company X model is the 5-Powers operation system. 

DMS focuses on providing diverse and flexible services to customers and on providing 

complete solutions to customers and partners based on their products. The goal of 

DMS is to help customers (or partners) grow stronger and to benefit from DMS. To be 

more specific, DMS means providing products, financial support, and other aspects of 

supply chain support, including branding, legal consultation, patent consultation and 

services related to television industry customers. To sustain a high quality DMS 

system, the 5-Powers operation system is needed. The five powers of the operation 

system are product power, execution power, integration power, system power and 

culture power. The soul of the 5-Powers operation system is Culture Power, and 

System Power supports the whole system. To guarantee the performance of Product 

Power, Execution Power and Integration Power are required to be improved 

continuously. In addition, improvements in designability, manufacturability and 
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serviceability are core aspects of Product Power.  Product Power is the connection 

point between the DMS Business Model and 5-Powers Operation System.  

3.6.2 Development of Company X Model 

Company X was organized in 1985 and designed the first 21 inch television in China. 

This achievement ended a period in the Chinese television industry where Chinese 

brand televisions had not previously been designed in house. Also, Company X 

focused on exports when it was organized. This was very different from most other 

Chinese companies at that time. This strategy led Company X quickly to success. For 

example, the market share increased from 0.2% in 1990 to 19.7% in 1998. The total 

assets of Company X increased from 2.6 million yuan in 1985 to 24 million yuan in 

1998. In 1999, Company X was the largest television exporter in China. 

In the late 90's, a price war in the television industry created a period of low profits. 

In 2001, the average profit in the industry was down to 2-3%. Under this pressure, 

Company X extended their product lines to focus on IT as a means to survival. This 

was called product diversification. In 2002, Company X returned its focus to the 

television Industry in anticipation of the industry trend upgrading from traditional 

CRT TV’s to flat panel TV’s. In 2004, the flat panel TV produced by Company X had the 

largest market share in both domestic and export markets, when compared with 

other Chinese companies. Company X was ranked as world’s eight-largest flat panel 

TV manufacturer by World Brand Association (WBA) in 2006.  
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However, with the development of flat panel TV’s, a pricing war broke out. 

Previously, the whole supply chain for CRT TV’s existed in China. Unlike CRT, the 

supply chain for flat panel TV’s is controlled by Korean, Japanese, and Taiwanese 

companies. Flat panel displays accounted for 70% of the total cost of a TV. In 

addition, the downstream portion of the supply chain in China is controlled by 

several supermarkets. These supermarkets do not give preferential treatment to 

manufacturers. In 2005, the net profit for Company X was 6.23 billion yuan, while in 

2006, Company X lost 5.23 billion yuan.  

Although Company X was not profitable during this time, experience helped them 

through this difficult time. Their design ability and export quantity were still better 

than other Chinese TV companies. Cooperation with another organization, Company 

Y, led Company X to improve its performance, primarily through the adoption and 

customization of Company Y’s business model. 

In Aug 2006, Company Y invested in Company X and became the largest shareholder 

of the company. Company Y is one of the largest IT companies in Taiwan. It is one of 

the five biggest flat panel display controller manufacturers in the world. The 

strengths of the combined organization were in strategy, capital, resources, 

technology, marketing and management.  



85 

 

The merger with Company Y was a complicated process. Company X reorganized 

business processes from top to bottom. In May 2009, Company X was forced to leave 

the stock market because of its bad performance from 2006 to 2008. Company X 

returned to stock market on May 14, 2010 because of their profitability in 2009. The 

net profit was reached 1.04 billion yuan. Unlike other companies, Company X’s ability 

to return to stock market was a result of profits from their core business, instead of a 

result of restructuring. The export business of Company X performed well during the 

financial crisis. Export business and revenue for most Chinese television companies 

declined sharply during this period. The performance of Company X is still better than 

most Chinese television companies. Company X’s revenue reached 21.8 billion yuan 

in 2010, an increase of 29.39% in one year. Also, export sales increased by 52.47% 

over 2009. The number of continuous profitable quarters for Company X was six in 

the first half of 2010.   

3.6.3 Distinguishing Features under Company X Model 

With help from Company Y, Company X reorganized their manufacturing system. 

Previously, the information systems among different functions in Company X were 

managed independently.  The Company X Model combined these parts together 

though an open and reliable information system. Also, Company X learned about 

supply chain management, lean manufacturing, and green manufacturing from 

Company Y. 
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The structure of the information system used by Company X is portrayed graphically 

in Figure 3.6. Figure 3.6 illustrates Company X’s previous information system and 

current system.  

 

Figure 3.6 Company X IT system structure before and after merge with Company Y 

 In supply chain management, Company X set up a P-S department which 

incorporated both sales and manufacturing. The responsibility of the P-S department 

is to minimize inventory level. Company X uses a pull system for supply chain 
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management. The Chairman of Company X must join all Master Production Schedule 

(MPS) meetings to keep an eye on the pull system. As a result of the pull system, 

Company X does not need to change the forecast every two weeks. Rather, they 

change the schedule only slightly every four weeks. Company X also combined 

purchasing, design and manufacturing together to improve quality, increase 

operating efficiency and to improve on time deliveries. A Product Manager (PM) 

meeting every week is organized for the information exchange among these 

departments. It is important for people to share information, ask questions, and to 

use this time to improve their processes to keep pace with other departments. 

In manufacturing, 5S, Kanbans and standardization are used and have been critical to 

the success of Company X manufacturing. The factory environment is clean and tidy. 

All equipment and materials have their own labeled location. The Kanban system 

works in the factory to ensure that the material and information flows smoothly. 

Standardization is not only required in the manufacturing department but is also 

used in the design department. Company X has benefited from this standardization 

work. The quality of Company X’s product is confirmed through the scores the 

products have received from Best Buy. Company X received the highest scores for its 

quality among all TV companies around the world in 2008. Company X motivates 

workers to make improvements continuously. A system for Kaizen events was set up, 

and QCC activities are welcomed by workers. Company X also manages its suppliers 
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successfully and helps its suppliers improve quality. In addition the area of green 

manufacturing, Company X has also enhanced their efficiency with increased 

resource usage rates and has started using recycled materials. 

3.7 Conclusion 

In this chapter, the variable development process, hypotheses development process, 

research implementation process, data analysis process, and company description 

were presented. Details of the research results will be discussed next. 
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Chapter 4 Results 

 

In order to examine hypotheses 1 to 3, Pearson correlation coefficients were 

calculated to identify bivariate relationships between each independent and 

dependent variable. Regression analysis was performed to test the hypotheses 4 to 8 

and to identify significant response models. The regression model was used to assess 

how well variation in each dependent variable can be explained by a set of 

independent variables. Ordinary least squares (OLS) regression modeling was the 

regression method selected for this analysis.  
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4.1 Test Hypothesis    to   . 

Correlation coefficients are a common and useful measure, which describe the extent 

of a relationship that exists between two variables. The relationships between 

independent variables and dependent variables in this study were analyzed using 

Pearson correlation coefficients, as all variables were tested and determined to be 

approximately bivariate normally distributed (Figure 4.1 and 4.2). A summary of the 

correlations are summarized in Table 4.1.  

Suppose there were series of   measurements of   and   written as     and     where 

          then a sample correlation coefficient can be used to estimate the 

population Pearson correlation   between   and   as shown in Equation 3.  

    
              

   

         
                                                                       (3) 

Where:  n = number of pairs of values 

               = the sample means of X     =the sample standard deviation of X  

               =the sample means of Y     =the sample standard deviation of Y 

The null hypothesis was that the population correlation coefficient for the paired 

variables is equal to zero. The lower the p-value for each test, the less likely that the 

null hypothesis is true. 
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Figure 4.1 Normal Probability Plots for all independent variables 
 

  
Figure 4.2 Normal Probability Plots for all dependent variables 
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Figure 4.2 Normal Probability Plots for all dependent variables (Continued) 
 

 

There was evident that both goal clarity and management support were directly 

related to all dependent variables. Goal difficulty was found to have a direct 

relationship with attitude; however, the relationships between goal difficulty and the 

remaining dependent variables were not significant. See Table 4.1. 
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Table 4.1 Two-tailed Pearson Correlation Coefficients (n=16) 

 Attitude Motivation Skill 
Understanding 
of Continuous 
Improvement 

QCC 
Success 

Goal 
Clarity 

Pearson 
Correlation 

0.575 0.798 0.756 0.724 0.800 

P-value 0.020 0.000 0.001 0.002 0.000 

Goal 
Difficulty 

Pearson 
Correlation 

0.459 -0.222 -0.122 -0.06 -0.177 

P-value 0.073 0.410 0.653 0.825 0.512 

Manage
ment 

Support 

Pearson 
Correlation 

0.437 0.610 0.489 0.641 0.763 

P-value 0.090 0.012 0.054 0.008 0.001 
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4.2 Screening Analysis Prior to Building Regression Models 

The regression to be performed in this research was exploratory in the sense that it 

was not known a priori which of the three measured, independent variables were 

most strongly related to the five measured, dependent variables. Thus, for each 

dependent variable, an iterative selection procedure was used to narrow the set of 

independent variables to the most significant predictors. Prior to building the 

regression models, scatter plots (Figure 4.3) were used to graph each 

independent/dependent variables pair to ascertain whether or not a linear model 

was appropriate for describing the observed relationships. Testing was also 

completed to identify any significant violations of the basic assumptions of linear 

regression. The results of the assumption checking are presented along with the 

regression results.  

The nature of the relationships between each dependent variable and independent 

variable can be observed in Figure 4.3. The level of correlation between independent 

variables was also examined to determine the level of multicollinearity existing in this 

data. Multicollinearity is a high degree of correlation between one or more 

independent variables. Multicollinearity can introduce a number of problems into a 

regression analysis, including instability of the regression solution and inflated 

standard error estimates for regression parameters (Neter et al., 1996). 
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Figure 4.3 Scatter plots of all independent/dependent relationships 
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When using the OLS, the variance inflation factor (VIF) is interpreted as the extent to 

which the variance of the regression parameter for the kth independent variable is 

inflated when other p-2 variables are in included in the regression. “p” represents the 

total number of parameters being estimated in the model. One of the parameters 

being estimated is the intercept (Neter et al., 1996).  As the VIF increases, so does the 

variance of the regression coefficient. The VIF is calculated using Equation 4 (Neter et 

al., 1996). 

    
 

    
                                                                                (4) 

where  
  is the squared multiple correlation of that variable with the other 

independent variables. 

Table 4.2 lists the VIF values for each independent variable studied. A commonly 

accepted rule of thumb for interpreting VIF is that an individual VIF value of ten or 

greater indicates a problem with multicollinearity, as does an average VIF substantial 

greater than three. For this data set, the maximum observed VIF was less than two, 

and the average VIF was also less than two. Thus, it appears that multicollinearity 

was not severe. 
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Table 4.2 VIF values for Independent Variables 

Independent Variable VIF 

Goal Clarity 1.596 

Goal Difficulty 1.198 

Management Support 1.559 

Average VIF 1.451 

Max VIF 1.596 

 

To further assess the existence of relationships between independent variables, a 

correlation analysis was also performed using Pearson’s correlation coefficients. Table 

4.3 presents the results of the correlation analysis between independent variables.  In 

order to verify that Pearson correlation was an appropriate test, P-P plots for all 

independent variables were created (See Figure 4.1). The three independent 

variables did not appear to violate the assumption of normality. 

A correlation of 0.521 was found to be significant at 0.05 level between management 

support and goal clarity (Table 4.4). These results suggest that management support 

(MS) and goal clarity (GC) may be strongly related. However, given the VIF results, 

the relationship between MS and GC should not be a significant problem in the 

stability of the regression model or in estimating regression parameters. 
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Table 4.3 Pearson correlation coefficients between independent variables 

 Goal 
Clarity 

Goal 
Difficulty 

Management 
Support 

Goal Clarity Pearson 
Correlation 

1   

P-value    

Goal Difficulty Pearson 
Correlation 

-0.227 1  

P-value 0.399   

Management 
Support 

Pearson 
Correlation 

0.521 0.170 1 

P-value 0.039 0.530  
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4.3  Model Building Process 

After observing the scatter plots and calculating the VIF values and Pearson 

correlation coefficients, regression models were built separately for each of the five 

dependent variables. Models were built for the four social system outcomes: 

Attitude, Motivation, Skill and Understanding of Continuous Improvement, and for 

the one technical system outcome: QCC success.  Multiple regression models (See 

Equation 5) were built and analyzed using a backward selection procedure.  

         
 
                                                                                 (5) 

Where, for the  th case,    is the response variable,             are p regressors 

(independent variables), and    is a mean zero error term. The quantities 

       are the unknown coefficients, whose values are determined by least 

squares.  

The OLS automated search procedure in SPSS 18 was used to perform this operation. 

This OLS method minimizes the sum of the squared residuals to estimate the slope 

and intercept for a regression model.  

A backward elimination procedure was used instead of a forward or stepwise 

procedure for this research, since a backward selection procedure is less likely to 

result in the exclusion of important variables than a forward or stepwise selection 

procedure (Neter et al., 1996; Field, 2005). Backward elimination begins with all 

http://en.wikipedia.org/wiki/Errors_and_residuals_in_statistics
http://en.wikipedia.org/wiki/Least_squares
http://en.wikipedia.org/wiki/Least_squares
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independent variables, and in this case, all three candidate independent variables 

were initially entered into the model. At each step, the independent variable with the 

lowest F-value was removed. Variables were removed until an established criterion 

for the F no longer holds. The criterion used in this study is the maximum probability 

of F-to-remove was 0.10.  

The primary purpose of this regression was descriptive, i.e., identify which 

independent variables were able to explain variation observed in each dependent 

variable. The models were not intended to be predictive, i.e., building a model to 

minimize residual errors. Given this, it was especially important to preserve strong 

evidence that individual predictors included in the final model were significant. The 

value of    and Adjusted-    are effective in determining which subset of 

independent variables should be included to best describe the observed variation in 

the dependent variables studied.  
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4.4 Regression Model for Attitude 

Prior to performing the regression analysis, assumptions related to OLS were 

checked. These assumptions include a need for linearly related data, normally 

distributed errors with a mean of 0, errors with constant variance, and lastly errors 

that are statistically independent.  

 The linearity assumption was checked in the initial stage of analysis. Scatter plots 

shown in Figure 4.1 indicate that this assumption is reasonable.  

 The second assumption for OLS is that the errors are normally distributed with a 

mean of 0. This assumption was checked by studying a histogram of residuals 

(dependent variable) and the normal probability plot for residuals from the model. If 

the residuals are from a normal distribution, the plotted values should fall roughly 

along a line. The P-P plot for attitude was shown in Figure 4.4. The points fall very 

closely to the line, suggesting that this assumption was fulfilled. 

The third assumption is that errors exhibit constant variance. This assumption was 

checked by studying residuals from the model, and a graphical display was used to 

investigate possible variance. A plot of Studentized residuals against predicted values 

was used because when the model used to compute the residuals is valid, 

Studentized residuals should have mean 0 and variance 1. If the errors are normally 

distributed and the form of the model is correct, about 95% of the residuals should 

fall between -2 to +2 (only 1 in 1000 should fall outside  3). The assumption for 
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constant variance would be violated if the residuals shown in Figure 4.5 were getting 

progressively larger or other systematic trends were visible. Here, the assumption of 

constant variance for residuals appears reasonable for each independent variable. 

The fourth assumption is that errors are statistically independent. The independence 

assumption was also met. For this research, surveys were completed by independent 

participants. There was no communication about survey responses among 

participants where surveys were completed. The data were obtained from a sample 

of QCC participants that was not influenced by the researcher. In summary, the four 

assumptions of OLS were met.  

 
 

Figure 4.4 Normally distributed errors probability plot for attitude 
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Figure 4.5 Studentized Residuals versus predicted values for attitude  
 

For multiple regression models,   is the correlation between the observed and 

predicted values of the dependent variable.    is the square of the correlation and is 

interpreted as the proportion of the total variation in a dependent variable 

accounted for by the independent variables. As the sample estimate of    tends to 

be an overestimate of the population parameter, an Adjusted-   is used to 

compensate for the optimistic bias of   . In addition, the Adjusted-   more closely 

reflects how well the model fits the population. In other words, Adjusted-   also 

provides a measure of how well future outcomes are likely to be predicted by the 
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model. The Adjusted-   is a function of both the number of variables in the model 

and the sample size. See Equations 6 and 7 

         
     

       

     
                                                     (6) 

Where   is the number of independent variables and N is the sample size in the 

equation. 

And  

     
                       

                    
                                           (7) 

The    and Adjusted-   values for the model of attitude are presented in Table 4.4. 

The value of     for the model with all three independent variables is 0.700 and the 

Adjusted-   is 0.625.    for the second model with two variables is 0.698, a 

negligible drop from 0.700 for the full model. The Adjusted-   for this second model 

(0.651) is larger than that for the full model (0.625). Therefore, about 62.5% and 

65.1% of the variation in AT can be explained by MS/GC/GD model and GC/GD, 

respectively.  
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Table 4.4 Model Summary for attitude 

Model      Adjusted-   

1 0.837a 0.700 0.625 

2 0.835b 0.698 0.651 

a. Predictors: (Constant), MS, GD, GC 

b. Predictors: (Constant), GD, GC 

 
The F-statistic is used to test the hypothesis that the slopes (  ,…   ) are 0. The 

results testing of the F-statistic are presented in Table 4.5.  The F-statistic is 

significant for both models, indicating that the hypothesis that each coefficient is 0 is 

rejected.  

Table 4.5 ANOVAc for attitude 

Model 
Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

1 

Regression 2.869 3 0.956 9.345 .002a 

Residual 1.228 12 0.102 
  

Total 4.097 15 
   

2 

Regression 2.858 2 1.429 14.995 .000b 

Residual 1.239 13 0.095 
  

Total 4.097 15 
   

a. Predictors: (Constant), MS, GD, GC 

b. Predictors: (Constant), GD, GC 

c. Dependent Variable:  AT 

 
The coefficients for both model 1 and model 2 are shown in Table 4.6. While    for 

the three-variable model is almost 70%, this model is not as good as the two-variable 
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model. The t-statistics provide an indicator of the relative importance of each 

variable in the model. The t-statistic is obtained by dividing each coefficient by its 

standard error. The same t-statistic can also be computed using a formula that 

involves the sum of squares of the residuals from the current model and the sum 

squares of residuals from the model formed by removing the independent variable in 

question. The guideline for identifying useful independent variables is to look for t-

statistics well below -2 or above +2. Using this rule, MS was removed from the 

model. The final model identified using the backward method is given in Equation 8: 

                                                                        (8) 

The    and Adjusted-   were reported in Table 4.5.  And the partial regression plots 

are presented in Figure 4.6. The 3-D plots are presented in Figure 4.7. 

Table 4.6 Coefficients for attitude 

Model 

Unstandardized 
Coefficients 

t Sig. 

B 
Std. 

Error 

1 

(Constant) -2.041 1.199 -1.702 0.115 

GC 1.099 0.291 3.777 0.003 

GD 0.578 0.156 3.707 0.003 

MS -0.092 0.281 -0.327 0.749 

2 

(Constant) -2.126 1.13 -1.881 0.082 

GC 1.043 0.228 4.574 0.001 

GD 0.560 0.141 3.970 0.002 
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Figure 4.6 Partial Regression Plots for attitude 
 

 
Figure 4.7 3-D Regression graphic for attitude 
 
 
 



108 

 

4.5 Regression Model for Motivation 

As the same set of analysis processes were used to build the regression model for 

motivation, only the summarized final results are presented in this section.  

The linearity assumption was met. See Figure 4.1. Normally distributed errors and 

constant variance assumptions were met. See Figures 4.8 and 4.9. The independence 

assumption was met. See section 4.3. The final model coefficients are  shown in Table 

4.7. 

 
 

Figure 4.8 Normally distributed errors probability plot for motivation 
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Figure 4.9 Studentized Residuals versus predicted values for motivation  
 

Table 4.7 Coefficients for motivation 

Model 

Unstandardized 
Coefficients t P-value 

B 
Std. 

Error 

(Constant) 0.988 0.650 1.519 0.151 

GC 0.740 0.150 4.951 0.000 
  =63.6%, Adjusted-  =61.1%, P-value=0.000, F=24.08 

The model identified via the backward selection method for motivation is given in 

Equation 9: 

                                                        (9) 
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   was 63.6% and Adjusted-   was 61.1%.  The regression plots are presented in 

Figure 4.10. 

 
Figure 4.10 Regression graphic for motivation 
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4.6 Regression Model for Skill 

As the same set of analysis processes were used to build the regression model for 

skill, only the summarized final results are presented in this section.  

The linearity assumption was met. See Figure 4.1. Normally distributed errors and 

constant variance assumptions were met. See Figure 4.11 and 4.12. The 

independence assumption was met. See section 4.3. The final model coefficients are 

shown in Table 4.8. 

 
 

Figure 4.11 Normally distributed errors probability plot for skill 
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Figure 4.12 Studentized Residuals versus predicted values for skill  

Table 4.8 Coefficients for skill 

Model 

Unstandardized 
Coefficients t P-value 

B 
Std. 

Error 

(Constant) 1.397 0.651 2.145 0.050 

GC 0.647 0.150 4.321 0.001 
  =57.1%, Adjusted-  =54.1%, P-value=0.001, F=18.74 

The model identified for skill is given in Equation 10:  

                                             (10) 
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   was 57.1% and Adjusted-   was 54.1%.  The regression plot was presented in 

Figure 4.13. 

 
Figure 4.13 Regression graphic for skill 
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4.7 Regression Model for UCI 

As the same set of analysis processes were used to build the regression model for 

Understanding of Continuous Improvement (UCI), only the summarized final results 

are presented in this section.  

The linearity assumption was met. See Figure 4.1. Normally distributed errors 

assumption was met. The plotted values fall roughly along the line for most of the 

values, except around 0.20, where there are fewer negative residuals than expected. 

See Figure 4.14. The constant variance assumption was met. See Figure 4.15. The 

independence assumption was met. See section 4.3. 

 
Figure 4.14 Normally distributed errors probability plot for UCI 
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Figure 4.15 Studentized Residuals versus predicted values for UCI  

As discussed in section 4.1, the independent variables goal clarity and management 

support may interact. An interaction factor investigation was conducted to 

determine if the interaction term was significant. The software R was used to 

perform this analysis. The coefficients for the model, including the interaction term, 

are shown in Table 4.9. The regression model without the interaction term is shown 

in Table 4.10. 
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Table 4.9 Regression results for UCI with interaction term 

Model 

Unstandardized 
Coefficients t P-value 

B 
Std. 

Error 

(Constant) -0.458 6.516 -0.070 0.945 

GC 0.797 1.568 0.508 0.620 

MS 0.655 1.678 0.391 0.703 

GC*MS -0.077 0.399 -0.193 0.850 
  =62.1%, Adjusted-  =52.7%, P-value=0.007, F=6.562 

Table 4.10 Regression results for UCI without interaction term 

Model 

Unstandardized 
Coefficients t P-value 

B 
Std. 

Error 

(Constant) 0.788 0.763 1.033 0.320 

GC 0.497 0.187 2.656 0.020 

MS 0.334 0.183 1.823 0.091 
  =62.0%, Adjusted-  =56.2%, P-value=0.002, F=10.61 

Comparing the results from Table 4.9 and Table 4.10, it can be concluded that the 

interaction term (GC*MS) should not be included in the UCI model. In addition, goal 

clarity proved to be more a significant variable than management support. 

The model identified for UCI is given in Equation 11:  

                                                            (11) 

   was 62.0% and Adjusted-   was 56.2%.  The partial regression plots are presented 

in Figure 4.16. The 3-D plot of GC, MS and UCI is presented in Figure 4.17. 
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Figure 4.16 Partial regression Plots for UCI 
 

 
 

Figure 4.17 3-D regression Plot for UCI 
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4.8 Regression Model for QS 

As the same set of analysis processes were used to build the regression model for 

QCC success (QS), only the summarized final results are presented in this section.  

The linearity assumption was met. See Figure 4.1. The normally distributed errors 

assumption was met. See Figure 4.18. The constant variance assumption was met. 

See Figure 4.19. The independence assumption was met. See section 4.3. 

 
Figure 4.18 Normally distributed errors probability plot for QCC Success 
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Figure 4.19 Studentized Residuals versus predicted values for QCC success  

As discussed in section 4.1, the independent variables goal clarity and management 

support may interact. An interaction factor investigation was conducted to 

determine if the interaction term was significant. The software R was used to 

perform this analysis. The coefficients for the model, including the interaction term, 

are shown in Table 4.11. The regression model without the interaction term is shown 

in Table 4.12. 
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Table 4.11 Regression results for QS with interaction term 

Model 

Unstandardized 
Coefficients t P-value 

B 
Std. 

Error 

(Constant) -7.630 4.955 -1.540 0.150 

GC 2.375 1.192 1.992 0.070 

MS 2.415 1.276 1.893 0.083 

GC*MS -0.457 0.303 -1.507 0.158 
  =83.5%, Adjusted-  =79.4%, P-value=0.000, F=20.27 

Table 4.12 Regression results for QS without interaction term 

Model 

Unstandardized 
Coefficients t P-value 

B 
Std. 

Error 

(Constant) -0.216 0.631 -0.343 0.737 

GC 0.591 0.155 3.814 0.002 

MS 0.504 0.152 3.320 0.006 
  =80.4%, Adjusted-  =77.4%, P-value=0.000, F=26.66 

Comparing the results from Table 4.11 and Table 4.12, more variation in QS can be 

explained if the interaction term (GC*MS) is included. However, the interaction term 

is not significant as indicated by the p-value. 

The model for QCC success is given in Equation 12:  

             

                                                          (12) 
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   was 80.4%, and Adjusted-   was 77.4%.  The partial regression plots are 

presented in Figure 4.20, and the 3-D plot of GC, MS and QS is presented in Figure 

4.21. 

  
Figure 4.20 Partial regression Plots for QS 
 

 
Figure 4.21 3-D regression Plot for QS 
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4.9 Summary of all hypotheses  

A summary of all hypotheses test results is presented in Table 4.13.  

Table 4.13 Summary of all hypotheses 

Hypothesis Content 
Accepted(√) 
Rejected (×) 
Partial support (○) 

H1a: Goal clarity (GC) has a direct relationship with attitude 
(AT) at team level. 

√ 

H1b: Goal clarity (GC)  has a direct relationship with motivation 
(MT) at team level. 

√ 

H1c: Goal clarity (GC) has a direct relationship with skill (SK) at 
team level. 

√ 

H1d: Goal clarity (GC) has a direct relationship with 
understanding of continuous improvement (UCI) at team 
level. 

√ 

H1e: Goal clarity (GC) has a direct relationship with QCC Success 
(QS) at team level. 

√ 

H2a: Goal difficulty (GD) has a direct relationship with attitude 
(AT) at team level. 

√ 

H2b: Goal difficulty (GD) has a direct relationship with 
motivation (MT) at team level. 

× 

H2c: Goal difficulty (GD) has a direct relationship with skill (SK) 
at team level. 

× 

H2d: Goal difficulty (GD) has a direct relationship with 
understanding of continuous improvement (UCI) at team 
level. 

× 

H2e: Goal difficulty (GD) has a direct relationship with QCC 
Success (QS) at team level. 

× 

H3a: Management support (MS) has a direct relationship with 
attitude (AT) at team level. 

√ 

H3b: Management support (MS) has a direct relationship with 
motivation (MT) at team level. 

√ 

H3c: Management support (MS) has a direct relationship with 
skill (SK) at team level. 

√ 

H3d: Management support (MS) has a direct relationship with 
understanding of continuous improvement (UCI) at team 
level. 

√ 

H3e: Management support (MS) has a direct relationship with 
QCC Success (QS) at team level. 

√ 
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Table 4.13 Summary of all hypotheses (Continued) 

Hypothesis Content 
Accepted(√) 
Rejected (×) 
Partial support(○)  

H4: Attitude (AT) is impacted by goal clarity, goal difficulty 
and management support. 

○ 

H5: Motivation (MT) is impacted by goal clarity, goal difficulty 
and management support. 

○ 

H6: Skill (SK) is impacted by goal clarity, goal difficulty and 
management support. 

○ 

H7: Understanding of continuous improvement (UCI) is 
impacted by goal clarity, goal difficulty and management 
support. 

○ 

H8: QCC Success is impacted by goal clarity, goal difficulty and 
management support. 

○ 

 

4.10 Summary of all models 

Variation in the dependent variables can be explained well by the selected 

independent variables. More than 77% of the variability in the technical system 

outcome (QCC Success) can be explained by goal clarity and management support. In 

addition, a significant proportion of the variation observed in the social system 

outcomes can be explained. The range of values for the Adjusted-   ranged from 

54.20% to 69.71% for the social system outcomes. 

Goal clarity was found to have significant effect on all dependent variables. The 

impact of goal clarity was positive. UCI was not impacted as strongly as other 

dependent variables by goal clarity. Goal difficulty had a positive impact on only 

Attitude. UCI and QCC Success were both found to be impacted by management 
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support. This independent variable affected QCC Success much more strongly than 

UCI. A summary of all models is presented in Table 4.14.  

Table4.14 Summary of all models 
 

Constant Goal Clarity Goal Difficulty 
Management 

Support 

  P-value     P-value     P-value     P-value 

Attitude (65.1%) -2.126 0.082 1.043 0.001 0.560 0.002   

Motivation 
(61.1%) 

0.988 0.151 0.740 0.000      

Skill (54.1%) 1.397 0.050 0.647 0.001      

Understanding of 
Continuous 
Improvement 
(56.2%) 

0.788 0.320 0.497 0.020 
 

  0.334 0.091 

QCC Success 
(77.4%) 

-0.216 0.737 0.591 0.002    0.504 0.006 

 

Attitude was impacted by both goal clarity and goal difficulty, and the intercept was 

1.043 and 0.560, respectively. In addition, the impacts from both independent 

variables were significant. The slope for goal clarity is 86.7% higher than the slope of 

goal difficulty in the attitude model, so these results suggest that goal clarity had a 

much stronger positive impact on attitude than goal difficulty. In other words, if the 

goal of a QCC team is hard to achieve, a more clearly defined goal can reduce the 

negative impact of a more difficult goal on team member attitudes. 

Motivation and skill were both impacted only by goal clarity. The impact of goal 

clarity was positive and significant for both of these dependent variables. Goal 

Independent 

Variables 

Dependent Variables 

(Adjusted-  ) 
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difficulty level and management support did not impact team motivation or new skill 

learning. 

UCI was impacted by goal clarity and management support. The slope of goal clarity 

was 48.8% higher than the slope for management support. This result suggests that 

both clear goal and management support can improve team member knowledge of 

continuous improvements. 

QCC Success was impacted by goal clarity and management support. Both 

independent variables had a significant, positive impact on QCC Success. The slope of 

goal clarity was only 17.4% higher than the slope for management support. This 

result suggests that the impact of goal clarity and management support were nearly 

equal for QCC Success. To obtain successful QCC project technical results, strong 

management support and clearly defined goals are important. 

 

 

 

 

 

 

 



126 

 

Chapter 5 Discussion and Conclusions  

5.1 Summary of Significant Findings 

The significant findings resulting from this research are numerous. First, goal clarity 

was found to have a significant, direct relationship with all dependent variables. Goal 

difficulty was found to have a strong, direct relationship with attitude. Management 

Support was found to have a significant, direct relationship with all dependent 

variables. In addition, variation in attitude was found to be best explained by goal 

clarity and goal difficulty. Variation in motivation and skill were found to be best 

explained by goal clarity, and variation in UCI was explained by goal clarity and 

management support. Finally, the only technical system outcome measured, QCC 

success, was explained best by goal clarity and management support. The research 

findings are discussed within the context of the research hypotheses next. 

5.1.1 Discussion of Hypotheses    ,    ,    , and    

Hypothesis 4 stated that attitude is impacted by goal clarity, goal difficulty and 

management support. Similarly, H1a, H2a, and H3a proposed a direct relationship 

between each of these independent variables and attitude. 

H4 was partially supported. The model for attitude indicated that QCC team attitudes 

are impacted by both goal clarity and goal difficulty. Goal clarity and goal difficulty 

both also have a direct relationship with attitude (H1a & H2a). In addition, although 

management support has direct relationship with attitude (H3a), the impact was not 
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as significant in the combined model as these two goal attributes. This result is 

consistent with the findings presented in Farris (2006). These previous research 

results showed that goal clarity and internal processes were strongly linked to kaizen 

team attitudes. 

The results suggest that QCC team attitudes improve as clearer and more difficult 

goals are established. Further, a clearer goal has a stronger effect then harder goals, 

on QCC team attitudes. These results imply that QCC participants enjoy their QCC 

experience more if goals are clear and difficult. Rafaeli (1985) stated that QCCs 

enhance participant perceptions of their influence on the job, and that QCC 

participants tend to develop a greater desire for influence. Clear goals help QCC 

participants understand their influence on the job, which satisfies this desire and 

thus provides an explanation for the role that goal clarity plays on QCC team 

attitudes. More difficult goals will create more challenges for a QCC team. Although 

more difficult goals may also help QCC members see the influence they can have in 

their jobs, more challenging goals may also lead to some concern about a team’s 

ability to be successful, thus making this factor less influential in impacting team 

attitudes.  

In addition, these results also point out the importance of having those QCC 

members who are familiar with a work area and to focus on work-related problems. 
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Only these first-line workers can truly understand their jobs and thus need to 

participate in setting appropriate goals for the work area.  

In all, the results imply that QCC attitudes will be more positive if a QCC team is 

organized by workers from the target work area and are allowed to establish clear 

goals that are sufficiently challenging. 

5.1.2 Discussions of Hypotheses    ,    ,    , and    

Hypotheses 5 stated that motivation is impacted by goal clarity, goal difficulty and 

management support. Similarly, H1b, H2b, and H3b proposed a direct relationship 

between each of these independent variables and motivation. H5 was partially 

supported. The model for motivation indicated that QCC team motivation is only 

impacted by goal clarity. In addition, although motivation has direct relationship with 

goal clarity and management support (H1b & H3b), no direct relationship was found 

between motivation and goal difficulty (H2b). 

The results imply that QCC members find enjoyment and display more interest in 

QCC work if goals are clear. A clear goal increases QCC team interest in the work and 

motivates QCC team to perform at a higher level. These research results are 

consistent with the statement of Chinen and Enomoto (2004). These researchers 

stated that the prerequisite for motivating employees is that they have the ability to 

accomplish an assigned task. Clear goals ensure QCC members understand their 
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assigned task. Then a QCC team is able to diagnose target problems, develop skills 

and final have the confidence and motivation to complete a QCC project.  

In addition, it was found that the impact of clear goals on attitudes was larger than 

on motivation. This result is also reasonable. Motivated participants would be 

expected to display more positive attitudes toward work. There is no reason for 

motivated participants to have negative work attitudes, if other variables are under 

control.  

 
These results also show that more or less difficult goals had no impact on QCC 

member motivation. Research results of Elliott and Dweck (1988) can best explain 

this finding. Elliott and Dweck (1988) found out that individuals seek to avoid 

challenging goal, when they were working to achieve performance goals, no matter 

what level their perceived ability is low or high. Elliott and Dweck also found that 

more challenging goals were preferred, if individuals were working for achieving 

learning goals, again independently of the perceived ability. Basically, perceived 

ability is regarded as an important determinant of motivation. Individuals who 

perceive themselves as having high ability tend to be more motivated than those 

who perceive themselves as having low ability. QCC teams pursue both performance 

goals and learning goals. By extending findings from Elliott and Dweck, it is 

reasonable to state that motivation is an unpredictable outcome with respect to QCC 

goal difficulty. In other words, as there is no relationship between goal difficulty and 
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motivations, one cannot ascertain the level of motivation from the differently of the 

goal.   

Increased levels of management support appear to improve QCC team motivation. 

However, this impact was all not as pronounced as the impact of clear goals. These 

results can be explained by motivation theory. Luis and Pedro (2009) pointed out that 

motivation is effected by three psychological processes: arousal, direction and 

intensity. In QCC activities, goal clarity helps QCC team realize their needs for goal 

achievement, clear goals guide the direction of the QCC team behavior better than 

vague goals. In addition, the strength of QCC team’s need to achieve goals is 

increased, if sufficient management support is provided to QCC team.  

In summary, QCC members can be motivated, if they know what they are going to do 

and are provided with sufficient management support. However, goal difficulty can’t 

predict motivation changed of QCC teams. Finally, although previous research has 

identified that management support is critical to QCC success, the results from this 

research indicate that goal clarity has a more significant impact on motivation than 

does management support.  

5.1.3 Discussions of Hypotheses    ,    ,     and    

Hypotheses 6 stated that skill is impacted by goal clarity, goal difficulty and 

management support. Similarly, H1c, H2c, and H3c proposed a direct relationship 

between each of these independent variables and skill. H6 was partially supported. 
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The model for skill indicated that QCC team skill is only impacted by goal clarity, just 

like model of motivation. In addition, skill has direct relationship with goal clarity and 

management support (H1c & H3c). No direct relationship was identified between skill 

and goal difficulty (H2c). 

The results imply that QCC members learn more skills if they have clearer goals. 

Although management supports was found to have a positive, direct relationship 

with skill development, clear goals contributed more to this result. Goal difficulty had 

no impact on skill development for the QCC teams included in this study. 

Goal setting theory shows that the relationship between goal difficulty and skill 

development will change at a certain point. If goals are easy, increased goal difficulty 

has been found to result in greater effort and performance (Locke & Latham, 1990; 

Locke & Latham, 2002), as well as greater learning. However, if a goal becomes too 

complex, very little specific learning would occur due to the team is inability to 

effectively respond to the situation (Atkinson, 1958; Erez & Zidon, 1984). In this 

research, participants believed that most QCC goals were moderate difficult (Mean = 

2.57, Std. = 0.58; See Table 3.18), which indicates that QCCs, in Company X are at this 

junction.  

In summary, the results suggest that workers learn new skills as a result of their 

membership on a QCC team with well-defined goals. This finding is the same with 
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previous research (O’leary-kelly, Martocchio & Frink, 1994). In addition, even if QCC 

team is supported by management, skills development is not impacted unless clear 

goals have been established. 

5.1.4 Discussion of Hypotheses    ,    ,     and    

Hypotheses 7 stated that understanding of continuous improvement (UCI) is 

impacted by goal clarity, goal difficulty, and management support. Similarly, H1d, 

H2d, and H3d proposed a direct relationship between each of these independent 

variables and UCI. H7 was partially supported. The model for UCI indicated that QCC 

team UCI is impacted directly by both goal clarity and management support (H1d & 

H3d). No direct relationship was identified between goal difficulty and UCI (H2d).  

The results indicated that for the QCC teams studied, teams learned more about 

continuous improvement (UCI), when goals were clearly defined and when there was 

high levels of management support. The possible reason is that teams were more 

likely to realize the importance of continuous improvement, if management support 

was more positive. This realization may result in QCC members putting greater effort 

into learning about continuous improvement. Further, the result implies that if 

management wishes to create a company with a continuous improvement culture, 

managers must provide enough support for QCC.  

The fact that no relationship was identified between goal difficulty and UCI can be 

explained using reasoning similar to the skill model. 
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5.1.5 Discussions of Hypotheses    ,    ,     and    

Hypotheses 8 stated that QCC success is impacted by goal clarity, goal difficulty and 

management support. Similarly, H1e, H2e, and H3e proposed a direct relationship 

between each of these independent variables and QCC success. H8 was partially 

supported. The model for QCC success indicated that QCC success is impacted 

directly by both goal clarity and management support (H1e & H3e). No direct 

relationship was identified between goal difficulty and QCC success (H2e). 

These research results support that contention that specific or clear goals lead to a 

higher level of QCC technical performance, but the relationship between goal 

difficulty and QCC technical success are still unclear, although Locke et al. (1981) 

believed that specific and sufficiently challenging goals would lead to higher 

performance than easy goals. 

QCC success is a measure of the technical accomplishment of a set of QCC activities. 

This dependent variable is very important to management, as it ties directly to 

measurable improvements, such as product quality, error rates, or productivity. In 

order to achieve the desired technical outcomes for a particular QCC, clear goals and 

management support were found to be very important.  

It is important for management to realize that if they do not provide enough support 

to each set of QCC activities, technical result improvement is unlikely, even when 
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clear goals have been established. Similarly, successful technical outcomes also 

require clear goals. 

5.1.6 Overview  

The combined research results from this study show that goal clarity is critical to QCC 

success from both a technical system and social system outcome perspective. Clear 

goals motivate QCC teams and make work enjoyable for QCC members. In addition, 

clear goals help QCC teams learn new skills and lead to increased levels of 

understanding of the continuous improvement process. Finally, it is more likely that 

an organization will achieve successful technical results, if clear goals are shared by 

the entire team. 

Goal difficulty has direct positive relationship with QCC member attitudes. QCC 

members showed interest in working together for achieving more difficult goals. 

However, QCC teams were not motivated by the level of goal difficulty. In addition, 

even if QCC teams establish more difficult goals, their skill level and knowledge about 

continuous improvement were not enhanced, for the teams studied in this research. 

These results imply that QCC teams will learn similar skills and knowledge, and those 

leanings are independent of how easy or hard a goal is. Finally, as QCC technical 

outcome achievement was found to have no direct relationship with goal difficulty, it 

is possible to suggest that QCC teams can develop goals with any difficulty level, and 

it is possible for the team to achieve these goals. 
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Management support was also found to be a critical factor and contributed to QCC 

technical outcome achievement and group perceptions and knowledge about 

continuous improvement. 

5.2 Discussion 

In this section the limitations and implications of the research, along with 

recommendations for future research are presented.  

5.2.1 Study Limitations 

Four limitations were identified that may have led to the inability of the research to 

establish reliable conclusions about relationships between the independent variables 

and dependent variables included in this research.  

First, the duration of the data collection phase for this research did not allow the 

researcher to observe whether or not outcomes achieved were sustained. These 

results were developed based on team feedback at a single point in time. All teams 

studied were conducting their QCC activities or had just finished a QCC project. 

Basically, the research results only reflect a near-term set of relationships between 

the independent and dependent variables. However, data were collected at the end 

or shortly after QCC projects were completed, they do reflect near-term results.  

The next possible limitation is related to whether or not the data accurately reflect 

QCC member views. Although all members were volunteers, it was not possible to 
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control for the individual attitude of each participant when they completed the 

survey. Some participants might have taken the survey more seriously than others, 

and subsequently answered the survey more carefully. Others may have reflected 

less when completing the survey.  

Third, this research was conducted based on data collected from a single 

manufacturing organization. There is a need to remain aware that this particular 

organizational culture may have influenced the results. QCC philosophies often 

evolve based on the culture of a company, and subsequently the results observed for 

this research might only reflect the relationships between these variables for this 

particular company. 

Fourth, the variation observed in the dependent variables might be explained by 

other input or process factors that were not included in this research. The selected 

independent variables, all though comprehensive, did not explain all observed 

variation in the dependent variables. However, the research results did show that 

significant relationships between the independent and dependent variables did exist. 

5.2.2 Implications 

In this section the implications of the research are discussed. 

5.2.2.1  Implications to the Body of Knowledge 

No previous research was found that had investigated the impact of goal attributes 

and management support on QCC outcomes. It is believed that QCC success, both 
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technical and social, is impacted by a large number of variables. Goal attributes (goal 

clarity and goal difficulty) were found to be important factors related to QCC project 

success. However, although goal clarity is widely recognized as having positive 

relationship with project success, no previous research has been conducted to 

investigate this relationship in Chinese QCCs, especially at the QCC team level. Group 

chemistry might be different in different cultures, but these findings support similar 

results for at least one Chinese company. In addition, the relationship between goal 

difficulty and group performance is a complex phenomenon, and previous research 

findings related to QCC are seemingly inconsistent. The research demonstrated that 

for moderately difficult goals, there was evidence for a relationship between goal 

difficulty and attitude, but not between goal difficulty and QCC success. Thus, these 

findings support the contention that a complex relationship exists between goal 

difficulty and group performance, consistent with previous research. 

Management support has previously been shown to be critical to project success. 

The results of this research are consistent with previous research findings. 

Management support was shown to have a significant, positive relationship with QCC 

technical outcome achievement and with understanding continuous improvement. 

Meanwhile, the relationship between management support and some social system 

outcomes (attitude, motivation and skills) were not as strong. 
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5.2.2.2 Implications for Practitioners 

The practical implications of this study are discussed next. First, it is critical for 

engineering managers to set clear goals or to work with QCC teams to set clear goals. 

Goal clarity impacts both technical success and social system success. QCC teams, 

especially group leaders, should realize the impact of goal clarity and work closely 

with QCC teams early on to establish clear goals.  

In addition, QCC teams can engage members more if the goals are more difficult. 

However, the difficulty of goals did not appear to motivate QCC members directly. In 

other words, it is more important to develop clear goals than to focus on reducing or 

increasing goal difficulty, if QCC leaders wish to motivate their teams. Also, QCC 

leaders should also realize that skill and knowledge gains as well as technical 

outcomes appear to be independent of goal difficulty. If a QCC training program is 

going to be conducted, these three variables do not need to be considered as criteria 

to decide how difficult the QCC goal will be.  

Finally, engineering managers should realize that the organization will benefit the 

most in terms of technical outcome achievement if they support each QCC project. 

First, overall organization performance is improved if QCC technical outcomes are 

achieved. Second, an organizational culture of continuous improvement is fostered 

when QCC members realize the importance of continuous improvement. For many 

organizations, QCC teams are at the heart of creating a culture of continuous 



139 

 

improvement. QCC members are more likely to engage in the creation of a culture of 

continuous improvement when management actually supports QCC projects.  

5.2.3 Future Work 

As a result of this study, many opportunities for future research have been identified.  

First, it is possible that the four dependent variables are affected by other variables, 

such as team heterogeneity or work area complexity. Additional research to study 

the possible implications of other factors on the achievement of both social and 

technical outcomes in Chinese organizations could also make a valuable contribution 

to the body of knowledge and be relevant to both engineers and engineering 

managers. 

Second, this research was focused on QCC teams in a single company. As a result, the 

findings cannot be broadly generalized. Many of the findings were, however, 

consistent with studies conducted in other countries, in other types of organizations, 

and with other types of improvement mechanisms, e.g. Kaizen events. Further 

research should be conducted in different companies in China in order to determine 

if these findings can be generalized. In addition, a study of the sustainability of the 

observed relationships could also be used and could further clarify the relationship 

between these variables and desired QCC outcomes.  
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Appendix A 

Number of times work cited is referenced in the literature (as measured by Google 

Scholar). 

Note:     =indicates the citation of a book 
               =indicates the citation of a website 
               =indicates that Google Scholar was unable to locate the article 

Source 
# of 

Citations 
Source 

# of 
Citations 

(Andersson & Torstensson, 
2006) 

62 
(Dale, 1984) 

6 

(Atkinson,1958)      (Dale & Hayward, 1984) 21 

(Barrick & Alexander,1987) 38 (Dale & Lees, 1985) 9 

(Belassi & Tukel, 1996) 
224 

(Doolen, Hacker & Van 
Aken, 2003a) 

27 

(Bliese, 2000) 940 (Doolen et al., 2003b) 6 

(Bradley & Hill, 1983) 62 (Elliott & Dweck, 1988) 1381 

(Bradley & Hill, 1987) 42 (Erez & Zidon, 1984)      
(Boaden, 1997) 65 (Evans & Lindsay, 2008) 918 

(Brockner & Hess, 1986) 31 (Everett, 1991) 30 

(Brown, Collins & 
Mccombs, 2006) 

9 
(Fabrigar et al., 1999) 

1349 

(Buch & Spangler, 1990) 25 (Farris, 2006) 4 

(Chinen & Enomoto, 2004) 4 (Farris et al., 2009) 4 

(Cole, 1984) 4 (Feigenbaum, 1983) 2126 

(Cotton, 1993) 232 (Field, 2005) 4561 

(Crocker, Chiu & Charney, 
1984) 

30 
(Finch, 2006) 

14 

(Dahlgaard, Kristensen & 
Kanji, 1998) 

106 
(Griffin & Wayne, 1984 ) 

13 

(Dale, 1984) 6 (Griffin, 1988) 120 

(Dale & Hayward, 1984) 21 (Gryna, 2001) 51 

(Dale & Lees, 1985) 9 (Hackman & Morris, 1975) 939 

(Doolen, Hacker & Van 
Aken, 2003a) 

27 
(Harari, 1997) 

160 

(Doolen et al., 2003b) 
6 

(Harman, Golhar & 
Deshpande, 2002) 

8 
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(Dahlgaard, Kristensen & 
Kanji, 1998) 

106 
(Hart, Moncrief & 
Parasuraman, 1989) 

18 

(Hellsten & Klefsjo, 2000) 146 (Pinto & Slevin, 1987) 298 

(Hill, 1986) 16 (Project, 2000) 55 

(Ishikawa, 1985) 1070 (Rafaeli, 1985)      
(Ivancevich & McMahon, 
1977) 

36 
(Saraph, 1989) 

893 

(Johnson, 1998) 8756 (Shen, 2009)      
(Kline, 2000) 

1164 
(Sheffield, Godkin & Drapeau, 

1993) 
6 

(Lewis, 2000) 65 (Shiba et al., 1993) 180 

(Lillrank, 1998) 3 (Shiba, 1989)      
(Liu, Wu & Chen, 2010) 0 (Sila & Ebrahimpour, 2002) 113 

(Locke & Latham, 1990) 4097 (Silen, 1998) 5 

(Locke & Latham, 2002) 845 (Slevin & Pinto, 1986) 107 

(Locke et al., 1981) 1155 (Spear & Bowen, 1999) 518 

(Longbottom, et al., 2006) 6 (Steel & Shane. 1986) 29 

(Luis & Pedro, 2009) 0 (Steel et al., 1985) 33 

(Makin, Eveleigh & Dale, 
1991) 

3 
(Stohl, 1984) 

     

(Mann, 2008) 3 (Strang, 1997) 10 

(Marks et al., 1986) 
108 

(Tang, Tollison & 
Whiteside, 1987) 

21 

(McGrath, 1964) 
271 

(Tervonen, Pahkala & 

Haapasalo, 2008) 
6 

(Meyer & Stott, 1985) 28 (Thi & Swierczek, 2010) 0 

(Mohr & Zoghi, 2008) 13 (Tinsley & Tinsley, 1987) 355 

(Muchinsky, 2000) 409 (Westerman, 1996) 3 

(O’leary-kelly, Martocchio & 

Frink, 1994) 
186 

(Wilson, Van Aken & 
Frazier, 1998) 

     

(Pander, Neuman & 

Cavanagh, 2000) 
437 

(Womack, Jones & Roos, 
1990) 

6501 

(Park, 1990)      (Wood, Hull & Azumi, 1983) 41 

(Park, 1991) 11 (Xi’an Jiao Tong, 2010)      
(Pereira & Osburn, 2007) 

5 
(Zwikael & Globerson, 
2006) 

22 
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Appendix B 

All survey materials approved by OSU IRB and the IRB application materials are 

included in this section.  

Appendix B.1 

English cover sheet used in the research. 
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Appendix B.2 

English survey used in the research. 
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Appendix B.3 

Chinese cover sheet used in the research. 
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Appendix B.4 

Chinese survey used in the research. 
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