
ABSTRACT 

LANIER, GARY A.  Self-Directed Work Teams In Industry: 

Providing Effective Skills Training Interventions To 

Workers.  (Under the direction of Duane Akroyd, PhD.) 

 This investigation was conducted to determine which of 

the various skills training elements currently used in the 

training of self-directed teams are viewed as the most 

useful by actual team members.  An original survey 

instrument was developed using information gathered from 

the literature involving self-directed work team training, 

as well as from training and development professionals.  

The survey was administered to work team members at six 

industrial sites located in North and South Carolina.  

Data was analyzed using SAS version 8.1 statistical 

analysis software.  An exploratory factor analysis was 

completed to determine which natural groupings emerged from 

the forty skills training elements presented.  A three 

factor structure was found to emerge which included 

Teamworking Skills Training Elements, Technical Skills 

Training Elements, and Business Skills Training Elements.   
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Chapter I 

 

Introduction 

 

 Manufacturing in the United States is under extreme 

pressure, a situation that this sector of the economy has 

faced for many years.  The continued development of a global 

economy, coupled with the elimination of trade barriers 

between nations through agreements such as the North 

American Free Trade Agreement (NAFTA) have created a 

profound effect on U. S. manufacturing firms.  The emergence 

of such nations as China and South Korea as global 

manufacturing powers has also contributed to the increased 

pressure faced by manufacturing firms throughout the United 

States. 

Manufacturing managers in the United States have for 

years tried to improve manufacturing methods to meet the 

challenges of global competition.  Improvements in 

manufacturing processes and equipment have helped to 

maintain the competitiveness of a number of companies, but 

many have found that the input of all employees is needed 

for them to be truly successful.  For such firms, the 

autocratic management styles of the past have given way to 

more participative approaches to manufacturing. The 

implementation of self-directed work teams reflects the 
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movement of many firms toward more participatory approaches 

to the management of their operations. 

 A number of studies have been published specifically 

dealing with the use of self-directed / empowered work teams 

as a way to organize groups of workers throughout the 

manufacturing sector (e.g., Politis, 2002; Doorewaard, Van 

Hootegem, & Huys, 2002; Glick, 1998; Van der Vegt, Emans, & 

Van de Vliert, 1998; Vokurka, O’Leary-Kelly, & Flores, 1998; 

Henderson & Green, 1997; Stewart & Manz, 1995; Gordon, 1992; 

Sheridan, 1991; Perry, 1991).  The establishment of such 

teams utilizes a socio-technical systems theory which 

advocates the optimization of both the technology and the 

human resources that exist within a particular work 

environment (e.g., Doorewaard, Van Hootegem, & Huys, 2002; 

Phelan, 1995; Manz, 1992; Trist, Susman, & Brown, 1977, et 

al.).  Though work environments differ, maximizing the use 

of available resources is a common goal.   

 The principle goal of the development of self-directed 

work teams has been the achievement of the maximum 

utilization of all resources available to an organization. 

Research exploring the implementation and accomplishments of 

such teams in a variety of industries abounds (e.g., 

Higgins, 2003; Feifer, Nocella, DeArtola, Rowden, & 

Morrison, 2003; Emery & Frendall, 2002; Drickhamer, 2001; 

Verespej, 2000; Hernan, 1999; Verespej, 1998; Frazee, 1998; 

Sheridan, 1997; et al.).  There is, however, little 
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reference to the identification of key training elements and 

skills needed for the effective development of work team 

members (e.g., Brodbeck, 2002; Capozzoli, 2002; Morey, 1995; 

Gershwin, 1994; Wellins, 1992; Carnevale, Gainer, & Meltzer, 

1991; Parker, 1990; Manz, 1992; Neale & Mindel, 1992).   

Morey (1995) proposes that researchers have, in fact, 

searched for the recipe for the development of an effective 

team for some time.  In a presentation made before the 

annual conference of the Academy of Human Resource 

Development, Morey pointed out that the success of teams was 

made more difficult due to the number of stakeholders 

involved in the creation of teams within any organization.   

Team members on the factory floor may view success quite 

differently from the way upper level managers view it.  

Factors contributing to the success of teams might vary 

significantly among such groups. 

Morey stressed that “stakeholders need to understand 

and agree on the factors that define a successful 

team”(p.34). For self-directed work team members, one of the 

principle stakeholders in the team implementation process, 

effective training is essential to success.  If team members 

view certain elements of their training programs as being 

effective in enabling them to be successful on-the-job, it 

would be of value to identify those elements.  Researchers 

might gain insight into those elements that have brought 

those teams “success” as viewed from the perspective of the 
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team members themselves.  Unfortunately, reports reflecting 

the opinions of actual members of self-directed work teams 

are rare, as is research identifying those training elements 

that team members feel are most important for successful 

team membership.   

Rarer still is any mention of research relating opinion 

differences between gender or ethnic groups found within 

self-directed work teams.  Brooks (1995) argues that the 

belief in teams as a way to transform organizations into 

more participatory styles of management is unfounded.  She 

proposes that teams formed within many organizations reflect 

the traditional values of the parent organization.  She 

states that the teams in her study “reproduced the formal 

and informal hierarchical structure and culture of the 

traditional organization”(p.28).  She also relates that 

within the four teams she studied, “Engineers dominated the 

knowledge production process on the teams, as did white men” 

(p. 28), and that the use of self-directed teams regularly 

excludes members of certain groups from full participation. 

This cultural or organizational norm will be reflected 

within any teams that the organization produces (p.29).   

If, as Brooks suggests, such a stratified structure 

does exist among team members, consideration of such 

differences would merit consideration.  The possibility that 

opinions may differ among team members in regard to topics 
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such the value of specific training elements to team success 

does warrant consideration.  It is for this reason that 

consideration of the opinions of minority members of self-

directed work teams has been compared to those of majority 

members within this study.  Similarly, opinions of male 

self-directed work team members were considered in relation 

to those of female members.  

It is clear that the training and development of self-

directed / empowered work teams is an area that can yield 

significant increases in productivity, and profits, within a 

number of sectors of the economy. Emery and Fredendall 

(2002) detail the results of self-directed work teams in the 

automobile servicing industry where operations using self-

directed teams were found to earn profits that were 10.97% 

higher than sites that did not use teams.  A similar study 

in the health care industry has shown a significant 

improvement in the level and quality of service at an 

ambulatory practice center (Feifer, Nocella, et al.,2003). 

Research citing the success of such teams in the 

industrial sector has been reported for decades.  Kibbe & 

Casner-Lotto (2002) report that at Ralston Foods 

semiautonomous work groups have produced “record breaking 

output levels”, while the Boeing Company’s complex in Long 

Beach, California was cited as one of Industry Week’s “Best 

Plants” for the year 2001.  Drickhamer (2001) relates that 
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the Boeing facility’s implementation of empowered teams was 

given credit for contributing “dramatic improvements in 

employee satisfaction, productivity, and turnover” (p.1).  

Similarly, Hernan (1999) relates that the finalists in 

Industry Week’s America’s Best Plants Program “consistently 

empower more and train more”(p.94), and that in the area of 

empowerment of employees, “83.4% of plant-level managers 

said self-directed work teams are either ‘somewhat 

effective’ or ‘extremely effective’”(Ibid). 

The successes of self-directed work teams have 

similarly been reported throughout the 1990’s.  

Internationally recognized companies, such as Atlas Copco 

reported that self-directed teams in their Milwaukee 

Electric plants reduced the manufacturing cycle time 

required for some products by 90%, and that such teams 

increased productivity by 65% (Verespej, 1998).  Similarly, 

Aeroquip Corporation reported in 1997 that productivity per 

employee had increased 72% since 1992 at a plant that 

reported numerous positive effects that employee teams had 

brought about within their operations (Sheridan, 1997).   

In the decade of the 80’s, a pilot work team’s 

accomplishments at Honeywell’s Industrial Automation Systems 

Division were especially noteworthy.  For example, the pilot 

work team’s accomplishments in its first year of existence 

included a 96.3 percent defect-free rating on the control 
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systems they produced against a historical average of 85 

percent.  The team also accomplished a 100 percent on-time 

rating for shipments, a 30 percent reduction in the cycle 

time required to produce a control system, and a cost 

performance average that was 15 percent below the goal for 

the plant.  In the two years that followed, the team 

continued to have excellent operating numbers, but more 

notably, achieved $11.1 million in cost savings to Honeywell 

(Rees, Harris, & Lit, 1989). 

Johnsonville Foods in Sheboygan Falls, WI reported 

similar results, where productivity increased over 50 

percent. At Federal Express, a work team found a billing 

problem that was costing the company $2 million a year, and 

at the General Mills plant in Lodi, California, teamwork was 

credited with productivity increases of up to 40 percent 

(Lee, 1990).  Procter & Gamble is somewhat secretive about 

the results of their implementation of self-directed work 

teams in the early 1970’s.  By 1986, however, reports stated 

that the company’s team oriented plants were 30 percent to 

40 percent more productive than its traditionally run 

facilities (Lee, 1990).  At each of these companies, team 

training has played an important role in their success. 

For self-directed teams to have helped bring about such 

remarkable improvements throughout the manufacturing sector 

over the last three decades, effectively trained teams had 
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to be developed first.  While it is undeniable that the 

training of such teams is important, few research studies 

have been conducted that validate the component factors of 

training programs that may be used to develop the team 

members into highly effective “team players”.  Reports 

reflecting the views of experienced, well-trained team 

members are hard to find. Moreover, little has been done to 

determine whether or not there are specific areas of 

expertise or major focus areas of training that have proven 

most valuable to team members over time.  In addition, 

little research has been conducted to determine which 

training elements self-directed work team members feel 

contributed to the success of their teams, and which ones 

had less of an impact.   

 There is a gap in the literature concerning the types 

of training actual team members feel are most valuable in 

their development. This gap in the research is further 

compounded by the fact that there are literally hundreds of 

different industries, each with a special set of training 

needs. 

   

Need For The Study 

 

 Verespej, in the December, 1990, issue of Industry Week 

reported the results of a survey on the subject of self-

directed work teams which found that over 26 percent of the 

companies surveyed were “using or experimenting with the 
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concept”(1990, p.30).  However, by 1992, approximately 82 

percent of U. S. Organizations had at least one group 

classified as a work team in operation within their 

organizations, and 35 percent had at least one team that was 

classified as self-directed or semi-autonomous (Gordon, 

1992, p.60).  Phelan (1995) reported that organizations 

within the United States may be “betting the farm” on 

employee involvement practices.  She further reported that 

“eighty percent of Fortune 1000 companies report using 

employee involvement practices”(p.3).  As mentioned 

previously, by 1999, over 83% of plant-level managers were 

reporting that empowered teams were either effective or very 

effective (Hernan, 1999, p.94).  Although self-directed work 

teams are but one of many employee involvement practices 

that might have been involved in the development of such 

statistics, it is clear that the use of teams is growing. 

The increased use of self-directed work teams has 

resulted in a subsequent increased need for training team 

members to be an integral contributing part of the team.  In 

fact, surveys report that 77 % of those organizations 

responding employ some type of team training as part of 

their overall training efforts (Bassi & Van Buren, 1998).  

The value of team training has been recognized by many 

organizations, and while each organization will have 

specific training needs that are unique, one should be able 

to identify key teambuilding or team training areas.  In 

addition, research should be able to identify the key 
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training elements within those areas that are deemed most 

critical to the development of a sound functioning team.  It 

is important that appropriate training programs be put into 

place and properly funded for manufacturing firms to realize 

the full potential of each self-directed work team.  It is 

also important that “key training elements” be identified 

for these teams in order to maximize the benefit of training 

dollars spent. 

 The identification of such a group of “key training 

elements” for the development of effective teams has 

received little attention from adult education researchers 

to date.  There is a need to conduct research that 

identifies those important or “key” training areas, and a 

subsequent need to identify “key” training elements within 

those areas identified as the most effective in bringing 

about the successful development of self-directed work teams 

in industry. 

Purpose Of The Study 

 

The purpose of this study was to examine various 

training elements used in the training and development of 

self-directed work team members.  The perceived value of 

various training elements, to actual self-directed work team 

members, was measured in order to answer the following 

research questions: 
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1. What factor structure will emerge from a forty-item 

survey rating the importance of training elements used 

for members of self-directed work teams? 

2. For those factors that emerge from the factor analysis 

portion of this study, which are perceived as being the 

most important to the self-directed work team members 

surveyed? 

3. For each factor that emerges from the factor analysis, 

which of the training elements making up the factor are 

perceived as being the most valuable by self-directed 

work team members? 

4. For the factors that emerge from the factor analysis, is 

there a difference between the views of male and female 

respondents? 

5. For the factors that emerge from the factor analysis, is 

there a difference between the views of majority and 

minority respondents? 

6. For each element found within the factors that emerge 

from the factor analysis, what percentage of respondents 

marked “X” (have not been trained in the area but feel it 

would be useful), “M” (have been trained in this area but 

feel additional training would be useful), or neither? 

7. For each of the factors that emerge from the factor 

analysis, do responses vary significantly between 

industrial sites? 
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It must be understood that the conduct of this research 

study was focused on the attainment of the perceptions of 

actual self-directed / empowered team members with respect 

to the value of key training elements used in the training 

of team members.  Obtaining such opinion based input is in 

keeping with the fundamental management principles used to 

guide facilitators and coaches of self-directed teams.  

Kirkman and Bradley (2000) found that “a sense of 

empowerment is closely associated with team effectiveness” 

(p.2).  They further relate that team leaders must act as 

coaches and facilitators while “helping teams define tasks, 

structure activities, and monitor their own progress” (p.6).  

The display of trust and confidence in the teams abilities 

was offered as a key to the effective leadership and 

motivation of workers organized into self-directed teams 

(p.7). 

It is clear that effective teams expect to be heard.  

This is a key component of the team empowerment process, and 

as such, having the opportunity to voice their opinions 

regarding the various training elements used in the 

development of self-directed teams is important to the 

validity of a perception based research study such as has 

been undertaken here.   

Though this research does not focus on team leadership 

principles or the effective motivation of self-directed 

teams, it is important for the reader to understand why, in 

the context of teamwork, the input of team members is 
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considered significant.  Dooreward, Hootegem, and Huys 

(2002) relate that:  “Members of self-managing teams 

regulate their activities based on the internalised attitude 

of the archetype of the entrepreneur: someone who takes care 

of his or her activities according to his or her own 

standards of what is good or bad for the business” (p.9).  

Clearly, if self-directed team members can decide what is 

good or bad for the business, they should be able to decide 

what is good or bad training for team members. 

 

 

    

Definitions 

 There are a number of terms that the reader must be 

familiar with to gain a fuller understanding of the complete 

scope of this study.  Some of the more important are listed 

below: 

 

1. Self-directed work team: “ A self-directed work team is 

a highly trained group of employees, from 6 to 18, on 

average, fully responsible for turning out a well-

defined segment of finished work” (Orsburn, Moran, 

Musselwhite, Zenger, & Perrin, 1990).   

2. Semi-autonomous work team: for the purposes of this 

study, will be considered on an equal basis with a 

formally named “self-directed work team.” A semi-

autonomous team may have a management representative in 
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place with a title such as supervisor, area manager, 

etc., but will still function in a very independent 

manner within an industrial site as a work team. 

3. Empowered Work Team: for the purpose of this study, will 

be considered on an equal basis with a self-directed 

work team, a Semi-autonomous work team, or a self-

managed work team. 

4. Self-managed Work Team: for the purpose of this study, 

will be considered synonymous with a self-directed work 

team. 

5. Team building programs: described by Warren H. Schmidt 

in Deighton’s The Encyclopedia of Education as “part of 

an organizational development process for the purpose of 

helping individuals who work together to relate to one 

another more effectively in organizational tasks”(1971). 

6. Southeastern United States:  for the purposes of this 

study, is identified as the region comprised of the 

states of Virginia, North Carolina, Tennessee, South 

Carolina, Georgia, Alabama, and Florida. 

7. Southeastern North Carolina Economic Development Region:  

That economic development zone comprised of the eleven 

counties located in the southeastern section of the 

state of North Carolina as identified by the North 

Carolina Department of Commerce.  The region includes 

the counties of Bladen, Brunswick, Columbus, Cumberland, 

Hoke, New Hanover, Pender, Richmond, Robeson, Sampson, 

and Scotland. 
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8. Key Training Element: for the purposes of this study, a 

key training element is a component of a self-directed 

work team training program that has been identified by 

training and development professionals as universally 

applicable to the training and development of self-

directed work team members across a variety of 

industries.  It is recognized that training program 

elements will be included in any self-directed work team 

training program that are site or industry specific, and 

that such elements are needed to meet the unique 

training needs of a particular group of workers.  This 

research study focused on those universally applicable 

elements, and refers to such elements as key training 

elements throughout this study. 

9. Major Focus Area: for the purposes of this study, a 

major focus area is considered to be a grouping of key 

training elements that is centered around the 

development of team members skills and abilities in an 

area deemed critical to the success of the team and the 

organization.  The major focus areas initially 

identified in this study include Teamworking Skills, 

Business Skills, and Technical Skills. 

 

Assumptions 

 

 This study was based on the following assumptions: 
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1. It can be determined, through the surveying of actual 

self-directed work team members, that there are training 

elements and focused groups of training elements that 

have a significant impact on the development of an 

individual as a self-directed work team member. 

2. The perceptions of actual members of self-directed work 

teams with regard to team training elements are of 

value, especially in an environment stressing the value 

of team member feedback to the overall success of the 

enterprise.  It is assumed that researchers will find 

the opinions of actual team members to be of value in 

determining the effectiveness of team training elements. 

3. The sample selected for this research was representative 

of the population of self-directed work team members in 

industries throughout the United States. 

4. The universal nature of teamwork and team training 

throughout the industrial sector allowed for a single 

survey instrument to be used across a variety of 

industries. 

 

Limitations of the Study 

 

 Though the limitations of this research study are 

numerous, some of the more significant limitations are: 

 

1. The scope of the study was limited to one region within 

the states of North and South Carolina.  If regionalism 
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has any effects on the types of training needed for 

individuals to “get along” and work effectively as a 

team, such would not become apparent within this study.   

2. An additional limitation was naturally imposed through 

the number and different types of industrial concerns 

surveyed as a part of this study.  Plant size 

variations, the variety of industries located within 

the geographical region covered by the study, and the 

socio-economic conditions of the workers surveyed was 

somewhat stratified due to the rural nature of the area 

covered by the survey.   

3. As this researcher was not given access to the actual 

team members at the plant sites surveyed, but was only 

able to interact with management representatives of the 

facilities involved, no opinion as to the effectiveness 

of the teams surveyed is implied.  While the management 

representatives interviewed expressed satisfaction with 

the teams operating within their facilities, their 

satisfaction was the only indication of the quality or 

effectiveness of the teams that survey members were 

representing when surveyed.   

4. The limited response rate for the surveys distributed 

at the industrial sites involved in the study may be 

considered as a limitation to the accuracy of study 

results.  In addition, the high number of surveys 

returned by one site (Stanley Tools) may have skewed 

study results.   Though ANOVA testing discovered no 
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significant differences between sites, the imbalance in 

survey return numbers must be taken into consideration 

by researchers reviewing the results of this research. 

5. No mention was found within the literature that could 

be used to determine the likelihood of perceptual 

differences between males and females, or between 

minority and majority team members.  The lack of any 

comparative data is considered a limitation in itself. 

 

The questions that may naturally arise from these 

limitations should yield significant opportunities for 

replication of this study in different regions of the United 

States. 
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CHAPTER II 

  

Review of Literature 

 

 There has been a significant movement underway in the 

industrial sector in recent years that involves the 

implementation of self-directed, autonomous, or semi-

autonomous work teams.  While similar movements have been 

underway in service industries and government agencies 

across the United States, this review will try to focus on 

what is occurring in the industrial sector.  A definitional 

frame involving teamwork, team-building and self-directed 

work teams will first be presented. A conceptual framework 

of the broad areas of research into teams and teamwork will 

then be presented to the reader, and a focus on self-

directed work teams within industry as a unique group worthy 

of independent study will follow.  The types of training 

deemed necessary to promote self-directed work team 

development and to provide team members with the necessary 

skills they need to become successful and productive members 

of self-directed work teams will conclude this review.  

 

 Definitional Frame 

 

 In order to understand the various goals of the  
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training programs in use in industry, it is necessary to 

first understand teamwork, team-building and work teams in 

the industrial setting.  Team-based work has been the focus 

of most organizational restructuring efforts in a number of 

sectors for many years.  Team-based work design has been 

referred to in the research work of Doorewaard, Van 

Hootegen, and Huys (2002) as “a favourite formula for 

organizational design” (p.2), and that “management fashions 

such as business process re-engineering, lean production, 

the modern socio-technical approach and human resources 

management (HRM), all embrace the core principles of team-

based work” (Ibid).  Those readers unfamiliar with the 

industrial sector of the economy, however, might question 

how teams are created or organized in a manufacturing 

concern. 

 A work team, as described by Kirkman and Rosen (2000), 

is defined as “a group of individuals working independently 

toward common goals and whose members are mutually 

accountable for task achievement”(p.2).  Carnevale, Gainer, 

and Meltzer (1990) state that "In the workplace, teams are 

organized so that individuals' talents and skills can be 

directed through group effort to the accomplishment of vital 

tasks and goals" (p.310).  This group effort, focused on the 

accomplishment of vital tasks and goals, is teamwork.  In 

order to develop the ability of team members to effectively 

work together, however, industrial concerns have found it 
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necessary to create team-building programs within their 

organizations. 

 Team building programs are described by Warren H. 

Schmidt in Deighton's The Encyclopedia of Education as "part 

of an organizational development process for the purpose of 

helping individuals who work together to relate to one 

another more effectively in organizational tasks" (1971, p. 

46).  Similarly, Joseph C. Christen writes in Craig's 

Training and Development Handbook that "Team building is a 

set of activities which accelerate the normal socialization 

process of a work group and does not rely on evolutionary 

development of working relationships" (1987, p. 442), while 

Capozzoli (2002) offers researchers a list of nine 

teambuilding “guidelines” for self-directed teams.  

 Team building is a process, then, which has been 

studied and reflected upon for decades.  It is a process 

whereby team members are involved in activities that teach 

them to work more effectively together and to develop their 

abilities as a group in working together toward the 

achievement of group goals and objectives.  This is nothing 

new to the reader familiar with sports and the team 

structure used in most organized sporting activities.  The 

concept has merely been applied to the environment of the 

industrial world.   

One distinct difference between sports teams and the 

teams found in industry is in the evolving use of self-

directed teams in industrial settings.  Sports teams 
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generally have a coach who will make all the important 

decisions for the group.  In industry, the self-directed 

work team members make the important decisions themselves.  

The effective development of team members, in a variety of 

settings, has led researchers to develop a number of fields 

of study centered around answering the question: “What makes 

teams effective?” 

  

Conceptual Frame 

 

The development of effective team training programs has 

led some researchers to investigate the personality 

characteristics of effective team members.  Research 

regarding the identification of the characteristics of 

successful teams led this researcher to several studies 

identifying the psychological characteristics of successful 

team members.  One such study involves research conducted on 

women volleyball players.  In that study, Whittig and Schurr 

(1994) make reference to the personality characteristics of 

normative females as opposed to the characteristics of 

“successful” female athletes on such teams.  They note that 

“whereas passiveness, submissiveness, dependence, ... typify 

the normative female, successful female athletes tend to be 

more assertive, dominant, self-sufficient, independent, ... 

and to have average to low emotionality...”(p.332).  

Personality traits are, indeed, found to have an effect on 

team performance. 
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Further investigation into the identification of the 

characteristics of successful teams revealed a research 

study performed on a team that was considerably different 

from any found in sports.  University of Minnesota 

researchers conducted a psychological research study to 

determine the personality characteristics of a successful 

North Pole expedition team.  Leon, McNally, & Ben-Porath 

(1989) developed an extensive and well documented study that 

shows that successful polar expedition team members were 

characterized as having “high achievement orientation, 

feelings of well-being, high energy level, and low stress 

reactivity”(p.177).  While interesting and valuable to the 

understanding of the characteristics of the individual 

members of the polar exploration team, the study does not 

include methods that relate to the successful training of 

such teams. 

A wealth of information exists regarding the leadership 

of teams, as well as in the areas of group dynamics and 

group processes.  Perhaps the most confirmational statement 

regarding this research effort and the desire to obtain 

feedback from actual team members was found within the 

research of Politis (2002), in reference to team leadership 

styles.  The statement ”leadership styles that are 

characterized by participative behaviour and mutual trust 

and respect for subordinates’ ideas and feelings are 

correlated stronger with knowledge acquisition when compared 

with the leadership styles that are characterised by task 
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oriented and autocratic behaviour”(p.2).  Were this research 

focused upon the effective leadership of teams, the effect 

of leadership styles upon measures of team success might be 

of considerable significance.  As this research focuses upon 

the effective training of teams, however, it is important 

only in that Politis and others reaffirm the importance of 

allowing team members to participate in the training process 

in order to achieve a stronger level of “knowledge 

acquisition”.    

Similarly, an entire body of interesting research 

exists within the field of group processes and group 

dynamics. This researcher did not undertake significant 

research into these areas because, again, they did not have 

a direct impact on this study of self-directed teams and 

their training.  In fact, Paris, Salas, and Cannon-Bowers 

(1999) state that: 

Teams are distinguishable from small 

groups.  Group dynamics and group processes 

have been studied for more than 50 years, and 

while groups serve important functions in many 

organizations .…Unlike groups, teams are more 

than a collection of individuals...Teams are 

unique from individuals in that they require 

special knowledge and skills, feedback is 

critical to their success, and they need to 
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develop shared goals, expectations, and vision 

(p. 330). 

This group of researchers also refers to reviews of 

team research as disclosing the need to study team 

performance as opposed to group performance (p.331). In the 

interest of time and brevity, therefore, this review has 

focused on research directed toward the performance of self-

directed work teams found in industrial settings. 

 

Self-Directed Teams – A Growing Presence In Industry 

 

Self-directed, self-managed, or empowered work teams 

are growing in popularity throughout the industrial sectors 

of many industrialized nations.  Kirkman and Rosen (2000) 

define a work team as “a group of individuals working 

interdependently toward common goals and whose members are 

mutually accountable for task achievement” (p.2).  Bassi and 

Van Buren (1998), define self-directed work teams as “Groups 

of employees with complete responsibility for the quality 

and quantity of their output, including work schedules, 

performance appraisals, staff management, budgeting, and the 

setting of performance targets or production quotas” (p.39).   

The research of Doorewaard, Van Hootegem, and Huys 

(2002) groups team responsibilities into the areas of work 

preparation, work support, and work control (p.3).  They 

relate that “shared-responsibility” teams had a much greater 
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impact on organizational success than more traditional 

“hierarchical teams” (p.8).  A decade earlier, organizations 

were noted as moving from traditional to self-directed 

structures in the work of Orsburn, Moran, Musselwhite, 

Zenger, & Perrin (1990).  They relate that self-directed 

teams differ from traditional work groups in terms of job 

categories (p. 9), which are much broader than those of 

conventional groups in terms of tasks performed by team 

members.  They further relate that they differ in the amount 

of authority granted to the team (p. 10). 

 Self-directed teams are described by Rothwell and Sredl 

(1992) as an evolutionary step beyond Quality Circles, in 

that: 
they apply the key principles of participative 

management to the job itself rather than in 

off-the-job meetings alone.  In a self-

directed work team the group members share 

decision making authority, function 

autonomously without a supervisor, are fully 

cross trained so that each group member can 

replace others, and immediately apply on the 

job whatever innovations they feel will 

increase team efficiency or effectiveness (p. 

117). 

 Self-directed teams often set their own schedules, are 

sometimes involved in hiring and firing of team members, and 

perform a variety of other tasks usually reserved for those 
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in traditional supervisory roles within industry.  This 

broadening of authority and individual involvement of all 

team members in the operation of their production or support 

area has resulted in a corresponding need for training in 

team skills.   

 With this definitional frame in mind, a review of some 

of the more pertinent literature of the last decade, 

involving team training, has been conducted with a dual 

focus.  Consideration has been given to what various experts 

feel should be covered in a work team training program.  

Additional investigations have enabled the author to compare 

this "training needs list" with the types of training 

specific companies have actually employed in their team 

development efforts. 

 

Recommended Skills Training Components 

 

 There are a number of books and articles dealing with 

team development, self-directed work team formation, and 

employee involvement and empowerment.  While many of these 

works may be found useful to the reader with an interest in 

work teams, the focus of this review is on the training 

suggestions of a few of the more recent works. 

 Brodbeck (2002) relates the need for team members to 

acquire certain skills; “namely, self-understanding, 

cognitive skills, personal drive, emotional resilience, 

critical reflection, and confidence” (p.7).  Capozzoli 
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(2002), relates several of the key skills needed by team 

members as being in the areas of conflict management, 

assertiveness, communication (listening in particular), 

problem solving, and decision making.  Unfortunately, most 

of the more recent references to team training are similarly 

limited in scope.  A review of the research from the 1990’s, 

(the era when self-directed work teams really came into the 

industrial spotlight) found a considerably more detailed 

list of suggested training elements for use in the training 

of such teams. 

In Team Players and Teamwork, Parker (1990) writes of a 

basic team concepts and characteristics training workshop 

as: 

a gateway to successive modules focusing on 

specific team player skills: Planning and goal 

setting, Meetings management, Listening, 

Resolving conflict, Consensus building, 

Presentations, Risk Taking, Problem solving, 

Role clarification, Mentorship, Ethics, 

Assertiveness, Feedback, Monitoring and 

evaluation, Dealing with ineffective team 

players, Rewards and recognition (p. 150). 

 

 Under the "WHAT" section of their chapter on team 

member training, Orsburn, Moran, Musselwhite, Zenger, and 

Perrin (1990) state that "Team members need training in 

work-team awareness, technical skills, interpersonal skills, 
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problem solving, and administrative procedures" (p. 271).  

They address a key aspect of self-directed work team 

implementation when they point out that any group embarking 

upon a self-directed work team enterprise must understand 

the need for training.  They state that "They continue to 

need training ... as long as their team continues to grow, 

to diversify, to add new members, and to acquire members 

with new and enhanced skills" (p. 271).  This statement is 

reinforced by the research findings of Capozzoli (2002) who 

states “Training is an extremely significant part of the 

development of teams” (p.2), as well as by Hellinghausen and 

Myers (1998) who state that “for empowered company teams to 

be successful, proper training, timing, and communication 

are crucial” (p.1).   The industrial world is not static, 

and any methods used to operate an industrial operation must 

continually be supported if the organization is to compete 

effectively in a global marketplace. 

  Manz (1992) addresses team training programs when he 

writes that: "Training and skill development especially 

emphasizes employee technical (e.g., performing production 

tasks) and social (e.g., communication, dealing with 

conflict) skills" (p.1121).  Additional insight into team 

training modules may be gained by evaluating the work of 

Wellins, Byham, and Wilson.  They divide the process of team 

training into three major groupings: Job Skills, 

Team/interactive skills, and Quality/action skills.  Job 

skills were considered to be those that were technically or 
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skills related and were considered necessary for team 

members to do their jobs (1991, p. 164; Wellins, 1992, p. 

27).  These skills would obviously vary from industry to 

industry, and from plant to plant within the same industry. 

 The Team/interactive skills identified are 

interpersonal and communications skills that are needed by 

team members to be successful.  These include "handling 

conflict, meeting leadership, negotiating requirements with 

suppliers and customers, and influencing others, 

particularly those in support functions" (Wellins, Byham, 

and Wilson, 1991, p. 164), while the Quality/action skill 

areas "involve identifying problems and implementing 

improvements.  These skills include statistical process 

control, the use of various quality tools, continuous 

improvement techniques, and troubleshooting" (Wellins, 1992, 

p. 27). 

 There is similar agreement to the aforementioned 

training components for self-directed or semi-autonomous 

work teams found in the work of Carnevale, Gainer, and 

Meltzer.  They identified key behavioral skills as 

including: 

 

“process observation, active listening, giving 

and receiving feedback, negotiating for 

contact, self-assessment, ability to intervene 

in the group process, goal setting, action 
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planning, communicating, and modeling (setting 

or providing an example)” (1990, p. 323). 

 

 The key conceptual skills they identified included an 

understanding of: 

"group development process, adult development 

process, creative problem-solving process, 

organization's operational culture, value of 

personality differences, and constraints of 

communication patterns" (1990, p. 323). 

   
A more thorough breakdown of these key elements is 

presented in their training curriculum for work 

teams(p.329).  

 While there are some significant areas of overlap in 

the training components felt to be of value in the 

development of self-directed work teams, there are  

still dissimilarities to be observed.  For example, there do 

not appear to be any hard and fast rules for the conduct of 

team training.  Little mention is made of research results 

that support the inclusion of the proposed components, and 

the reader is often left with an uneasy feeling that while 

all these "training elements" seem logical, one cannot be 

sure which will be most beneficial to a training effort.  

Unfortunately, literature that covers the training efforts 

of various companies that have implemented work teams within 
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their organizations does little to eliminate this 

uneasiness. 

Training Components Actually Employed In Practice 

 

 A survey of articles, books, and dissertation abstracts 

was used to develop a picture of the type of training 

actually being delivered in the industrial world to those 

associates involved in self-directed or semi-autonomous work 

teams.  The results of this search may be compared to the 

recommended training components listed previously.   

 In an article focusing on the results of the 

implementation of self-directed work teams at Commercial 

Flight Systems in Minneapolis, Minnesota, Benson relates, 

"Among the many elements of a sound infrastructure are 

training and coaching (and more training), ..."(1992, p. 

52), while never detailing the training program components 

used.  Later in the same article, however, a caution is 

given that one of the pitfalls of team implementation is to 

rush the training process.  The reader is left asking 

"why?,” as no details of the training program content are 

detailed anywhere in the article. 

 Neale and Mindel give readers more detail in their 

piece on British Petroleum's development of a team that has 

a multicultural makeup, by referring to a kickoff two-day 

team formation event with the following objectives: 
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  -to provide team members with an awareness   

  of cultural difference and its impact on   

  organizational structure and systems,    

  management style, decision making, and    

  interpersonal behaviour 

-to help team members become aware of their 

different roles, preferences and strengths and how 

these can complement each other 

  -to help team members develop methods of 

communicating swiftly and effectively with each 

other and with stakeholders in the European 

Finance Centre 

  -to develop a set of shared ground rules for 

maintaining team effectiveness when working 

together and working apart 

  -to begin the process of developing a shared 

vision for the team and a strategy for 

implementing this (1992, p. 37). 

 While this particular team was operating on more of a 

managerial level, it seems that many of the areas they 

sought to address in their initial team formation training 

are applicable to self-directed work teams in the industrial 

sector.  It is unfortunate that no further detailed 

description of these or subsequent training components for 

this team formation activity was given. 
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 In an article on Corning's specialty cellular  

ceramics plant and its implementation of self-directed work 

teams, Sheridan (1991) states "For the SCC employees, the 

continuing training program encompasses 'team-effectiveness' 

concepts—team-working, conflict resolution, and consensus 

decision making--as well as work skills and business 

concepts” (p. 12).  While much is discussed within the 

article regarding team achievements, training details are 

limited to the short statement above.  Similar attention to 

detail is found in Perry's article on the workers of the 

future when she relates Levi Strauss' plans to convert their 

Roswell, New Mexico plant to self-directed work teams.  She 

writes that "Workers will receive 100 hours of training in 

topics that range from reducing labor costs to laying out 

equipment on the shop floor" (1991, p. 71).  No further 

training details are given. 

  Some additional insight to team training that has been 

delivered by various organizations may be found in a number 

of Master and Doctoral theses and dissertations.  Wegenast 

details team building training undertaken in a social work 

environment that included group leadership skills (1983), 

while the components of a problem-solving team development 

program for small industrial firms is provided by Schmidt 

(1985).   

 In the area of interpersonal relationship skills’ 

development, Rathmell’s study specifically focuses on 

Industrial work teams.  The positive effects of the 
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Relationship Enhancement Program used are detailed in the 

study, as well as the positive effects the program had on 

peer leadership within the teams studied (1991).  Similarly, 

the effects of team leader behavior on work team 

effectiveness may be found in Hoffman's work with self-

managing leader behavior.  Research was conducted using a 

survey of 88 leaders of self-directed work teams (1990). 

  However, a review of other studies suggests that few 

have been conducted by researchers that will provide 

detailed information on successfully used training programs 

in organizations which have evolved into the self-directed 

or semi-autonomous work team method of management.  Perhaps 

the most useful compilation of the types of training given 

to work teams is found in the work of Wellins, Byham, and 

Wilson (1991).  They present a list of the types of training 

most frequently delivered by organizations as detailed 

below: 

 

 

       % of Organizations 

Type of Training       Offering   

 Group Problem Solving    83 % 

 Running Effective Meetings   65 % 

 Communications skills    62 % 

 Handling conflict     61 % 

 Roles and responsibilities in SDTs 58 % 

 Quality tools and concepts   56 % 
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 Evaluating team performance   39 % 

 Work flow/process analysis   36 % 

 Selecting team members    35 % 

 Presentation skills    35 % 

 Influencing others     29 % 

 Budgeting      14 %  

 (p. 166). 

 While considerable overlap may be seen between this 

list and other accounts of work team training programs given 

by the experts in the field, there are still noticeable gaps 

between the two.  It is the opinion of the author that, in 

the area of team training, theorists have had ample 

opportunity to propose training programs.  Researchers 

involved in the fields of human resource development, 

training and development, and other adult education 

disciplines have not had sufficient time to test the 

theories. 
  It is interesting to note that while there are a number 

of articles in print extolling the benefits that work teams 

have brought to various facilities, few recent articles 

provide details that can be implemented by researchers.  In 

fact, Sundstrom, DeMeuse, and Futrell state that "But apart 

from a few case studies we know little about the appropriate 

content or design of team training programs" (1990, p. 124).  

Unfortunately, although empowerment of employees has become 

more commonplace in the industrial world, little additional 
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research into their training has been forthcoming in the 

last few years.  Teams and team implementation research has 

been somewhat overshadowed by the current emphasis on “Lean 

Manufacturing” and “Six Sigma Programs” in the manufacturing 

sector.  Programs such as these utilize empowered teams to 

accomplish their goals as with the self-directed and 

empowered teams that are the focus of this research study.  

It is for this reason that the gaps that exist within the 

research pertaining to appropriate training programs for 

such teams must be addressed.  It is worthwhile to identify 

which team training programs are most effective. 

 Training in the area of self-directed work teams is 

poorly documented in most cases.  While several case studies 

do exist, they often are devoted to describing outcomes 

only.  They fail to focus on key theoretical concepts, nor 

do they describe their application in a team environment.  

There are also social issues in the industrial workforce to 

be considered, such as in the area of diversity training and 

gender awareness training and its effects on productivity 

and the quality of products produced by teams. Only one 

article that had a direct bearing in this area was found.  

As this is a specific interest area of the author, this is  

a disappointment.   

 There is value in knowing that, while there is a wealth 

of information to be reviewed relating to team training and 
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development, little has been done to determine which 

elements of team training and development programs have been 

most useful to actual self-directed work team members.  It 

is in this area that this researcher hopes to contribute to 

a better understanding of the development and use of self-

directed teams in the industrial world.  Research efforts 

will focus on the perceptions of actual team members as to 

the value of certain key training elements in their 

development as work team members. 
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Chapter III 

Methodology 

 

Design 

 A correlational design with factor analysis was used in 

the completion of this study. Response data were gathered 

using a survey tool, as the use of a survey instrument was 

the most effective manner in which to gather the opinions of 

a large number of self-directed work team members working in 

different industrial environments.  The anonymity provided 

respondents, through the use of an unsigned survey 

instrument, was considered an essential element in gaining 

fair and unbiased responses to survey questions. 

 

Population and Sample 

This study used a two stage sampling process to gather 

the survey data. The first stage of the sampling process 

involved the determination of which manufacturing sites met 

the minimum criteria for inclusion in the study.  The second 

stage of the sampling process involved the actual selection 

of those self-directed work team members, at each survey 

site, chosen for participation in the survey.     

Sampling Process -- Stage One 

The first stage of the sampling process involved 

conducting a telephone survey of manufacturing firms.  
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Representatives of each firm contacted were asked if self-

directed, empowered, or self-managed teams were in use 

within their manufacturing facility.  A multi-step process 

was used to identify which firms were to be contacted.   

The identification of the firms to be surveyed during 

the first stage of the sampling process was accomplished 

through the use of the North Carolina Manufacturers 

Directory for the year 2000.  This directory is published 

annually using data compiled under the direction of the 

North Carolina Department of Commerce.  Mr. Steve Yost of 

the Department of Commerce provided a copy of the directory 

for use in the completion of the study. 

Potential survey sites were screened through the use of 

three basic characteristics.  Each potential survey site had 

to be a manufacturing site, each site had to employ a 

minimum of 100 workers, and each site had to be located in 

Southeastern North Carolina.  Using the North Carolina 

Manufacturers Directory effectively limited potential sites 

to only those sites involved in manufacturing.   

Concentrating the study in the southeastern portion of   

North Carolina was done out of convenience, but it was 

necessary to first determine exactly what area comprised 

this region.  Using the geographic divisions in place within 

the North Carolina Department of Commerce helped limit the 

site selection process further.  Potential survey sites were 
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initially limited to only those firms located in the eleven 

counties comprising the Southeast Region of North Carolina 

as designated by the North Carolina Department of Commerce.     

 The final step of the site selection process, 

accomplished through the use of a telephone survey, was a 

final review of the listings of manufacturing firms located 

within each of the eleven counties.  Only those sites 

employing 100 or more individuals were considered for 

inclusion.  The number of industries considered within the 

region, as well as those surveyed via direct telephone 

contact, is summarized in the table below: 

Table 3.1 Potential Survey Sites in S.E. Region 

County  Mfg. Establishments  No. Employing 100+  
                                                                   (surveyed via telephone) 
Bladen   41    7 
Brunswick  73    6 
Columbus  54    14 
Cumberland  130    23 
Hoke   15    5 
New Hanover  176    20 
Pender   37    4 
Richmond  57    12 
Robeson  112    41 
Sampson  72    12 
Scotland             42                  18       
 Total   809    162  
 
Source:  North Carolina Manufacturers Directory 2000  (1999) 
  

 From the telephone survey of the 162 sites meeting the 

minimum size criteria, a total of eight plant sites were 

found that actually used self-directed or self-managed teams 
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in their manufacturing operations.  Employees at these sites 

were all considered candidates for the administration of the 

survey instrument used to gather data for this study.  The 

site names were drawn, at random, to develop an order of 

contact for participation in the study (see Appendix C – 

Manufacturing Firms Using Self-directed or Self-Managed 

Teams Located In Southeastern North Carolina).  Management 

representatives were contacted, in the order site names were 

drawn, at random, to determine their willingness to 

participate in the survey.   

Three of the eight manufacturing sites identified in 

southeastern North Carolina agreed to participate in the 

survey.  With only three plants in the area willing to 

participate in the study, a search was conducted to locate 

additional sites.  In an effort to obtain additional survey 

response data, it was necessary to broaden the geographic 

region covered by the study.  Numerous contacts were made 

with management representatives at manufacturing plants 

located throughout central and eastern North Carolina, as 

well as in northeastern South Carolina.  Three additional 

plants were found that agreed to participate in the study.     

Sampling Process -- Stage Two 

 Stage Two of the sample selection process involved the 

random selection of actual members of self-directed or self-

managed teams at those sites chosen to participate in the 
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study.  An approximate sampling of fifty percent of those 

employees working in self-directed teams at each site was 

initially planned.  Management representatives at the sites 

willing to participate in the study often dictated the 

number of surveys allowed to be distributed at each site.  

The survey sites and sample populations are as follows: 

Table 3.2  Survey Sites  

SURVEY SITE LOCATION  / 
REGION 

SURVEY SITE 
SIZE 

(EMPLOYEES) 

# OF SURVEYS 
DISTRIBUTED 

Stanley Tools N.E. South 
Carolina 

700 150 

Campbell Soup S.E. North 
Carolina 

700 150 

Pentair Pool South Central 
North Carolina 

750 150 

Lau Industries S.E. North 
Carolina 

140 20 

Honeywell East Central 
North Carolina 

600 100 

Black & 
Decker Inc. 

S.E. North 
Carolina 

1400 150 

  Totals = 720 
 

Care was taken to code the survey instruments used at 

each site.  This allowed site-specific data to be 

provided to those site managers willing to allow their 

employees to participate in the study.  

 

 Sample Size Determination 

 Factor analysis is considered a large sample procedure, 

and Tabachnick and Fidell (1989) indicate that a sample size 

of 300 is good.  They further indicate that 500 is very 

good, and relate that other researchers indicate that “200 
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is good enough for most purposes” (p.603).   It was 

initially determined that the number of valid samples to be 

obtained would be 300, as proposed in the literature.  

However, extreme difficulties were encountered in recruiting 

manufacturing sites willing to allow their employees to be 

surveyed, as noted previously.  In addition, those sites 

willing to participate generally limited the number of 

surveys allowed to be distributed.  As a result, it was 

determined that a minimum goal of 200 survey responses would 

be acceptable for use in the study.    

In order to be assured that at least the minimum number 

of valid survey instruments would be returned for analysis, 

over 700 self-directed work team members were given surveys 

to complete.  Survey instruments were randomly distributed 

to team members at each site, and returned in bulk mail 

packs provided for that purpose.    

 

Instrumentation  

 The initial step in the development of survey 

instrumentation was to determine if a suitable instrument 

was already in existence. Such a survey instrument had to be 

capable of measuring the perceived value of the training 

elements used in self-directed work team training programs.  

No studies were found involving the use of a training 

effectiveness opinion survey for self-directed work team 
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members.  As a result, the identification of an existing 

survey instrument for use in this research study was 

eliminated from consideration.  An original instrument 

suitable for use in the study had to be developed. 

The development of an original survey instrument 

involved several steps.  To begin the process, a valid list 

of self-directed work team training element questions had to 

be developed.  It was intended that the questions developed 

for use in the instrument would reflect the experience of 

the various authors found throughout the literature 

involving work team training.  It was intended that the 

opinions of those training and development professionals 

conducting self-directed team training in the Southeastern 

United States would be reflected also.  By soliciting the 

opinions of this group of professionals, training 

experiences reflecting regional norms could be reflected, if 

any were found to exist.  The development of an original 

survey instrument also required the consideration of a 

number of demographic elements for possible inclusion. 

Instrumentation Development Input – Literature  

To begin the development process for the original 

survey instrument, it was first necessary to develop a valid 

list of self-directed work team training elements.  Such 

elements were identified within the literature addressing 

training programs used in the implementation of self-

directed or self-managed teams. 
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A number of authorities, as mentioned previously, have 

provided their opinion of the types of skills training 

elements that should be included in a team training program  

(e.g., Broadbeck, 2002; Capozzoli, 2002; Morey, 1995; 

Gershwin, 1994; Wellins, 1992; Carnevale, Gainer, & Meltzer, 

1991; Parker, 1990; Manz, 1992; Neale & Mindel, 1992; 

Orsburn, Moran, Musselwhite, Zenger, & Perrin, 1990; 

Wellins, Byham, & Wilson, 1991; Carnevale, Gainer, & 

Meltzer, 1990, et. al.).  The principle training elements 

found within the literature were compiled in the form of a 

matrix reflecting three general “groupings” that appeared to 

exist: teamworking skills training elements, business skills 

training elements, and technical skills training elements. 

Instrumentation Development Input – Expert Panel 

The “key training elements” matrix, developed from the 

training program descriptions found in the literature, was 

either confirmed or added to through consultations with a 

panel of training and development professionals.  All 

located within the Southeastern United States, these 

professionals were all considered experts in the field of 

self-directed work team training for the purposes of this 

study.  While common themes and groupings of training 

elements were found to exist within the literature, it was 

considered important that the survey instrument also reflect 

the opinions of those training and development professionals 
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actually doing team training in the field.  Via e-mail and 

telephone interviews, this researcher contacted each 

professional chosen to serve as a member of this “panel of 

experts”. 

The identification of a consultant group or “panel of 

experts” was accomplished through the use of the resources 

of the American Society for Training and Development.  

Contact was made with those training and development 

professionals, located in the Southeastern United States, 

which were identified by the American Society for Training 

and Development as providers of self-directed work team 

training programs.   

At the time a panel of experts was first identified, 

there were four such training and development groups 

specializing in self-directed work team training located 

within the geographic region considered to comprise the 

Southeastern United States.  A total of 28 such firms were 

listed by ASTD as possible training providers within their 

provider directories.  Of those firms identified, 27 were 

located within the United States, but only 4 were 

geographically located within the Southeast.  It is this 

group that was initially approached by the author with a 

request for help in the completion of this research study.  

Three of the four consultant groups contacted agreed to 

participate as members of the “panel of experts”.  
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The decision to limit the number of training and 

development professionals surveyed to only those four groups 

located in the Southeastern United States was made out of 

convenience.  It should be noted, however, that this 

decision was influenced by the fact that the manufacturing 

sites to be surveyed were all located within the states of 

North and South Carolina.  By utilizing the expertise of 

training and development professionals located only within 

the Southeastern United States, geographic consistency was 

maintained with the plant sites that were surveyed. 

Each of the three training professionals consulted (see 

Appendix D) were provided a copy of a matrix listing the 

types of training identified within the literature involving 

self-directed work teams at the start of the process.  Each 

was asked to consider those items identified within the 

literature, and to provide their personal input regarding 

significant training needs that have been identified through 

their own professional experiences.   

Each of the training experts consulted, as mentioned, 

were given the opportunity to review the types of training 

program content or “key training elements” found within the 

literature.  They were also given time to reflect upon 

personal and professional experiences, and were then asked 

to provide feedback for use in the study.  Each professional 

was asked to respond in reference to their perceptions of 
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the worthiness of each particular training element listed 

for inclusion as a “key training element” within a proposed 

training program for an industrial site intending to 

implement self-directed work teams.  They were also asked to 

include any training elements they felt should be included 

in a self-directed work team training program, even though 

those elements may not have been presented within the 

literature thus far.     

A matrix of training elements, as mentioned previously, 

was developed from information found in the literature 

related to training elements used in the training of self-

directed work teams.  The information in that matrix was 

combined with the input of the three consultant groups of 

training and development professionals, to form a 

comprehensive self-directed work team training element 

matrix (See Appendix B – Self-Directed Work Team Training 

Element Matrix). 

 Instrumentation Development - Final Stage 

A reduced list containing only those “key training 

elements” used for self-directed work team training was 

finalized using the comprehensive matrix developed for that 

purpose.  Survey questions were developed covering forty 

training elements considered as “key” to the training of 

self-directed or self-managed teams.  Decisions regarding 

which training elements to include in the final preparation 



 50

of the survey instrument were made by this researcher after 

developing the matrix combining those training elements 

found in the literature with the feedback from the “panel of 

experts.” A sorting process was completed within the matrix 

in an attempt to align common elements with one another 

within the matrix.  Common agreement between the expert 

panel members, regarding the use of a particular training 

element, was key to its inclusion within the survey 

instrument. 

The survey instrument developed for use in this study 

consisted of four parts: Measures of Teamworking Skills 

Training Elements, Measures of Business Skills Training 

Elements, Measures of Technical Skills Training Elements, 

and a Demographics section.  The three groups of training 

elements were determined from both a review of literature, 

and through consultations with the training and development 

professionals contributing to the study.  While the three 

groupings of the various training elements identified may 

appear to be logical and reasonable, it should be noted that 

an exploratory factor analysis was performed to determine 

what, if any, groupings of elements actually resulted from 

the survey of actual self-directed work team members.  For 

the development of the original survey instrument, however, 

the groupings obtained from the literature were used to 

arrange the questions included. 
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 Instrumentation Development – Teamworking Elements 

 The Teamworking Skills Training Elements section of the 

survey instrument used in the completion of this study is 

comprised of those questions numbered 1 through 17 on page 

one of the survey instrument (see Appendix A).  As noted 

previously, the training element questions identified for 

inclusion in this particular section of the instrument were 

drawn from a review of the literature centered on the 

training and development of self-directed or self-managed 

teams.  In addition, a panel of experts was asked to 

contribute to the identification of “key teamwork skills 

training elements” for the successful implementation of 

self-directed teams.  A matrix of the responses of this 

group was developed, and training elements involving 

teamworking skills training, and for which there appeared to 

be a consensus agreement between the literature and the 

members of the expert panel, were included in the study. 

 Responses to survey questions involving Teamworking 

Skills Training Elements were measured on a Likert scale 

ranging from 1 to 6, defined as 1 = “No Use,” 2 = “Little 

Use,” 3 = “Somewhat Useful,” 4 = “Useful,” 5 = “Very 

Useful,” and 6 = “Critical To Success.”  In addition, those 

responding to survey questions were given the opportunity to 

indicate that they had not received training in the 

particular training element area being considered, but that 
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they felt that such training would be useful.  Circling an 

“X” in the appropriate column on the survey form indicated 

such a condition.  If the individual completing the survey 

had been trained in a particular elemental area previously, 

but felt that more training was needed, they were able to 

indicate this condition by circling a “M” in the appropriate 

column on the survey form. 

 Instrumentation Development - Business Skills Elements 

 The Business Skills Training Elements section of the 

survey is comprised of those questions numbered 18 through 

28 on page two of the survey instrument (see Appendix A).  

The training element questions identified for inclusion in 

this section were developed in the same manner as those in 

the Teamworking Skills section of the survey.  Reviews of 

the literature and consultations with the “panel of experts” 

were both used to develop a final list of business skills 

training elements for inclusion in the survey.   

 Responses to survey questions involving Business Skills 

Training Elements were also measured on a Likert scale 

ranging from 1 to 6, as in the Teamworking Skills section of 

the survey.  In addition, those responding to survey 

questions in the Business Skills were given the opportunity 

to indicate either a lack of training, or a need for 

additional training, by circling an “X” or “M” in the 

appropriate column. 
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 Instrumentation Development - Technical Skills Elements 

 The Technical Skills Training Elements section of the 

survey comprises those questions numbered 29 through 40 on 

page two of the survey instrument (see Appendix A).  The 

training element questions included in this section were 

developed and scored using the same Likert scale and the “X” 

or “M” designations used for the Teamworking and Business 

Skills Training Element sections discussed previously.   

 Instrumentation Development - Demographics 

 Demographic information was requested of all those 

responding to the survey through the use of five questions 

found on the last page of the survey instrument.  In the 

demographics section, questions were asked regarding the age 

of the respondent, their gender, their racial or ethnic 

group, and their length of service in a self-directed/self-

managed team.  In addition, those responding were asked to 

indicate the number of years they had worked with their 

current employer. 

  Validity and Reliability 

 Evidence for validity and reliability of the original 

survey instrument used in this study could only be provided 

after a factor analysis of the data gathered was completed.  

Validity and reliability measures may be found in chapter 

four. Validity and reliability was measured using SAS 

(Version 8.2) Statistical analysis software. 
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Data Collection 

 
Data collection was accomplished by distributing a 

cover letter and survey instrument to randomly selected 

members of self-directed or self-managed teams located at 

six manufacturing sites located in southeastern and eastern 

North Carolina, as well as in northeastern South Carolina.  

At each site, an attempt was made to survey approximately 

fifty percent of all work team members.  In many cases, 

however, the actual percentage of team members surveyed was 

considerably lower.  Unfortunately, the number of surveys 

management representatives were willing to distribute was 

limited at some sites.  The cover letter attached to each 

survey stressed the importance of receiving the input of 

actual self-directed work team members in the evaluation of 

the effectiveness of the various types of team training 

typically received.   

The survey instrument was given to those team members 

selected for participation in two ways.  One method of 

survey delivery was accomplished by combining a copy of the 

cover letter, survey, and a preaddressed return postage paid 

envelope, and then passing out the packet to survey 

participants.  The second, and most frequently used method 

of survey distribution, was to have the surveys distributed 

by management representatives at various survey sites 
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following a short information meeting with survey 

participants.   In each case, the distribution process was 

coordinated by personnel or training managers at each plant 

site chosen for inclusion in the study. 

Self-addressed envelopes were used as one method to 

return the survey for data analysis.  The second method of 

return was accomplished using prepaid return addressed 

United Parcel Service (UPS) envelopes.  With this second 

method, surveys were gathered as they were completed at each 

site, and were then returned in the bulk pack envelopes a 

week to two weeks after the surveys were originally 

distributed to team members.     

 

  

Analysis of Data 

 Data were analyzed using SAS (Version 8.2) Statistical 

Analysis Software as a means to answer the research 

questions posed within this study.  Some of the more 

significant research questions that were addressed in the 

study and the analysis methods used for each are listed 

below: 

 

1. What factor structure will emerge from a forty-item 

survey rating the importance of training elements used 

for members of self-directed work teams? 
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To answer this question, survey responses were subjected 

to an exploratory factor analysis to determine the factor 

structure using squared multiple correlations.  From this 

analysis, it was expected that communal “groupings” would 

emerge.  The principal factor method was used to determine 

the factors from the key training elements identified, 

followed by a promax rotation.  A promax rotation was used, 

as the assumption was made that the factors were correlated.  

  

2. For those factors that emerge from the factor analysis 

portion of this study, which are perceived as being the 

most important to the self-directed work team members 

surveyed? 

 

To answer this research question, descriptive statistics 

for each of the factor groups were examined.  A comparison 

of the mean scores of the three factor groups was made to 

determine which factor groups were viewed as most valuable.   

 

3. For each factor that emerges from the factor analysis, 

which of the training elements making up the factor are 

perceived as being the most valuable by self-directed 

work team members?  
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In answering this research question, a two step process 

was used.  A mean comparison of the training elements 

included in each factor group was completed, followed by a 

simple ordering of those training elements contained within 

each factor.  The ordering process was accomplished by 

arranging factor elements in descending order with the 

elements receiving the highest mean scores within each 

factor group listed first.  

 

4. For the factors that emerge from the factor analysis, is 

there a difference between the views of male and female 

respondents? 

 

In determining the answer to this research question, t 

tests were used.  It was determined, prior to the conduct of 

the t tests, that it might be necessary to make adjustments 

to the alpha level used during this comparison.  As multiple 

t tests were used (multiple factors), and respondent gender 

constituted one group in each repeated comparison, 

Bonferroni’s method was utilized, if needed, to reduce the 

chance of a type I error (ie, rejecting a true null 

hypothesis) by adjusting the alpha level according to the 

formula:   ∝ = .05 ÷ 3 , where 3 is the number of factor 

groups being evaluated (Pedhazur & Schmelkin, 1991). 
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5. For the factors that emerge from the factor analysis, is 

there a difference between the views of majority and 

minority respondents? 

 

In determining the answer to this research question, t 

tests again were used.  Prior to the conduct of the 

analysis, it was again determined that it might be necessary 

to make adjustments to the alpha level used during the 

comparison.  As multiple t tests were used (multiple 

factors), and respondent membership as either a minority or 

majority group member constituted one group in each repeated 

comparison, Bonferroni’s method was again considered and was 

utilized, if needed, to reduce the chance of a type I error.   

 

6. For each element found within the factors that emerge 

from the factor analysis, what percentage of respondents 

marked “X” (have not been trained in the area but feel it 

would be useful), “M” (have been trained in this area but 

feel additional training would be useful), or neither? 

   

In answering this research question, descriptive 

statistics were utilized as generated by the SAS (Version 

8.2) Statistical Analysis Software used for data analysis 

within this study. 
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7. For each of the factors that emerge from the factor 

analysis, do responses vary significantly between 

industrial sites?   

 

In determining any statistically significant 

differences between the responses of team members surveyed 

at different plant sites, ANOVA procedures were used to 

compare the six manufacturing sites surveyed.  A statistical 

power of .90 has been used, with an alpha level of .05. 
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Chapter IV 

RESULTS 

Survey Sites 
 
 Several manufacturing plants located throughout eastern 

North Carolina, as well as one plant located in eastern 

South Carolina, participated in this study.  A number of 

difficulties were encountered while initially attempting to 

limit survey sites to the eleven counties in the 

Southeastern Economic Development Region of the State of 

North Carolina.  One of the largest obstacles encountered in 

completing the study, however, was the unwillingness of many 

facilities in the region, using empowered teams, to 

participate in this research effort.   

An additional detriment to the completion of the study 

was the unwillingness of many self-directed work team 

members to complete and return the survey instruments 

distributed.  These and other difficulties were overcome by 

broadening the study area slightly, as facilities in 

Sanford, North Carolina; Rocky Mount, North Carolina; and 

Cheraw, South Carolina were included, in addition to those 

located in the Southeastern Economic Development Region. 

 Six industrial sites participated in the survey.  A 

total of 720 surveys were distributed at those sites, with 

210 completed surveys returned.  A list of the survey sites, 
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as well as the number of surveys distributed and returned 

may be found in Table 4.1 below. 

 

TABLE 4.1 – Survey Site Identification and Response Rates 

 
 
SURVEY SITE LOCATION  / 

REGION 
SURVEY SITE 

SIZE 
(EMPLOYEES) 

# OF SURVEYS 
DISTRIBUTED 

# OF SURVEYS 
RETURNED 

RETURN % 

Stanley Tools N.E. South 
Carolina 

700 150 91 60.7 % 

Campbell Soup S.E. North 
Carolina 

700 150 32 21.3 % 

Pentair Pool South Central 
North Carolina 

750 150 21 14.0 % 

Lau Industries S.E. North 
Carolina 

140 20 16 80.0 % 

Honeywell East Central 
North Carolina 

600 100 21 21.0 % 

Black & 
Decker Inc. 

S.E. North 
Carolina 

1400 150 29 
 

19.3 % 

  Totals = 720 210 29.2 % 
      
 
 

Demographics 
 
 Survey respondents answered a series of five 

demographic questions located at the end of the survey 

instrument.  Though response rates varied among those 

manufacturing sites surveyed, a sufficiently large number of 

responses were obtained for questions Q41 (Age), Q42 

(Gender), Q43 (Race), Q44 (Years Worked As A Member of an 

Empowered / Self-Directed Work Team), and Q45 (Years Worked 

For Current Employer) to provide basic demographic 

information. 

 



 62

Age of Respondents 

 Responses to survey question forty-one (AGE) were 

evaluated, and the results are listed in Table 4.2 below: 

 

Table 4.2 Mean & Distribution of Survey Respondents  

Reporting Age (Q41) 

 
AGE OF RESPONDANTS  (YEARS) NUMBER OF RESPONDANTS 

IN REPORTING AGE GROUP 
PERCENT OF 

TOTAL 
< 20 1 0.6 % 

20 – 29 15 9.2 % 
30 – 39 44 27.0 % 
40 – 49 69 42.3 % 
50 – 59 30 18.4 % 
60 – 66 4 2.5 % 

TOTAL REPORTING AGE = 163 100 % 
MEAN AGE REPORTED = 41.9 
STANDARD DEVIATION = 9.4 

  

 

 The mean age reported for the survey respondents is 

41.9 years (SD = 9.4).  The median age of respondents was   

42.0 years, while the most frequent age reported (Mode) was 

41 years.  Though 47 of the 210 survey respondents failed to 

report their age (22.4 %), the ages of those who did respond 

constituted a normal distribution.  The distribution was 

only slightly skewed (Skewness = -0.082), with the longer 

tail in the distribution pointing to the higher age values 

reported.  The distribution was also slightly flat (Kurtosis 

= -0.33).  
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 Gender of Respondents 

 The responses to survey question forty-two (Gender) 

were evaluated, and the results are listed in Table 4.3 

below: 

Table 4.3 Distribution of Survey Respondents Reporting  
Gender 

 
GENDER  NUMBER  REPORTING 

GENDER 
PERCENT 

Female 115 60.2 % 
Male 76 39.8 % 

TOTAL REPORTING  = 191 100.0 % 
 

 Female respondents outnumbered male respondents by a 

ratio of 3 to 2. It was interesting to find that in the 

seven manufacturing plants surveyed across eastern North and 

South Carolina, the percentage of women appears to be larger 

than that of males.  

Race of Respondents 

 The responses to survey question forty-three (Race) 

were evaluated, and the results are listed in Table 4.4 

below: 

Table 4.4 Distribution of Survey Respondents By Race (Q43) 

RACE OF RESPONDANTS NUMBER OF RESPONDANTS IN 
REPORTING ETHNIC GROUP 

PERCENT OF 
TOTAL 

Caucasian (White) 91 47.6 % 
African American (Black) 81 42.4 % 

Hispanic 5 2.6 % 
Native American 11 5.8 % 

Asian 0 0.0 % 
Other 3 1.6 % 

TOTAL REPORTING RACE = 191 100 % 
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 Caucasians constituted 47.6 % of those responding, 

while the total number of all minority respondents comprised 

52.4 % of the sample.  

 Years Working As A Team Member 

Responses to survey question number forty-four (Number 

of Years Worked As A Member of An Empowered Team) were 

examined and a distribution table created detailing 

responses (see Table 4.5 below):  

Table 4.5 Mean & Distribution of Survey Respondents  
Reporting Years Worked As A Member of An Empowered 
/ Self-directed Team (Q44) 

 
YEARS  WORKED  AS 

MEMBER OF  
EMPOWERED TEAM 

NUMBER OF 
RESPONDANTS 
REPORTING BY  

CATEGORY 

PERCENT 

< 1 17 10.0 % 
2 – 5 35 20.6 % 

6 – 10 42 24.7 % 
11 – 15 21 12.4 % 
16 – 20 19 11.2 % 
21 – 25 18 10.6 % 
26 – 30 12 7.1 % 
31 – 35 4 2.3 % 

> 36 2 1.1 % 
TOTAL  = 170 100 % 

MEAN = 12.0 
STD. DEVIATION = 9.4 

  

 
     
An examination of response data showed that the distribution 

was somewhat skewed (see Figure 4–1 below). While the mean 

number of years respondents worked as team members was 12.0 

(SD = 9.4), the median number of years respondents had 

worked as team members was only 8.5. The most frequently 



 65

reported number of years worked as part of an empowered team 

is 7 (Mode). Forty of the 210 survey respondents (19.1 %) 

did not report the number of years they had worked as team 

members.   

Figure 4-1 (Graph of Years Worked As A Team Member) 

 
Variable:  q44  (YRS On Self-Directed / Empowered Team) 
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A positive skewness coefficient (+0.82) demonstrates 

that the distribution of responses was skewed to the lower 

response side of the mean, with the longer tail in the 

distribution pointing to the higher number of years of team 

membership reported. The distribution was also found to be 

slightly flat (Kurtosis = –0.12).  It is also worth noting 

that over 55% of all respondents had worked in empowered 

teams for 10 years or fewer, while those individuals 
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reporting involvement for over 25 years barely exceeded 10%.  

A total of 17 respondents had worked as team members for a 

year or less.  

 Years Working For Current Employer 

Responses to survey question number forty-five (Number 

of Years Worked For Current Employer) were examined, and the 

compiled response data may be found in Table 4.6 below:  

 
Table 4.6 Mean & Distribution of Survey Respondents  

Reporting Years Employed By Current Employer 
 

YEARS OF EMPLOYMENT 
BY CURRENT EMPLOYER 

NUMBER OF 
RESPONDANTS 
REPORTING BY 

CATEGORY 

PERCENT 

< 1 19 11.0 % 
2 – 5 34 19.7 % 

6 – 10 30 17.3 % 
11 – 15 35 20.2 % 
16 – 20 32 18.5 % 
21 – 25 13 7.5 % 
26 – 30 9 5.2 % 
31 – 35 1 0.6 % 

> 36 0 0.0 % 
TOTAL REPORTING = 173 100 % 

MEAN = 11.6 
STD. DEVIATION = 8.0 

  

 

The mean number of years respondents had worked for their 

current employer was found to be 11.6 (SD = 8.0).  The 

median number of years respondents had worked for their 

current employer was found to be 11.0, while the most 

frequent number of years worked was 1 (Mode). Thirty-seven 

of the 210 survey respondents (17.6 %) provided no report of 

the number of years they had worked for their current 
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employer.  The distribution of response data was slightly 

skewed, as may be seen in Figure 4-2 below: 

 

Figure 4-2 (Graph of Years Worked For Current Employer) 
 
 
 
 

Variable:  q45  (YRS Working For Current Employer (Q45) 
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                   8 00000000000000000       17             |     | 
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                   4 00000000000000          14             +-----+ 
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                   0 0000000000000000000     19                | 
                     ----+----+----+----+ 

 

A positive skewness coefficient (+0.33) indicated that the 

distribution of responses is skewed to the lower response 

side of the mean, with the longer tail in the distribution 

pointing to the higher number of years working with the 

current employer reported.  The distribution was also found 

to be slightly flat (Kurtosis = –0.84).  The number of years 

employed by the current employer was ten years or less for 

48 % of those team members responding.  Manufacturing 

experience levels, therefore, exceed ten years with their 

current employer for over half of those responding to survey 

questions.  
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Research Question One 

 The first and most important research question 

addressed as part of this study was stated as follows: 

 

1. What factor structure will emerge from a forty-item 

survey rating the importance of training elements used for 

members of self-directed work teams? 

 

Responses to the forty-item survey instrument were 

subjected to an exploratory factor analysis using squared 

multiple correlations as prior communality estimates.  The 

principle factor method was used to extract the factors, 

followed by a promax rotation (i.e., assumes correlations 

between factors).  For a question to load on a factor, the 

question (team training element) had to have a factor 

loading of at least 0.40 (Hatcher, 1994, p.90) on that 

factor and less than 0.40 on all other factors (preferably, 

with low loading on other factors).   

As a starting point, the number of factors was 

specified as 3 (NFACT=3).  This was due to the natural 

classifications of the various types of training elements 

that evolved from a review of the literature involving the 

training of self-directed work teams.  Throughout the 

literature on the subject, training elements appear to be 

grouped in three basic classifications:  Teamworking Skills 
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Training Elements (loaded as Factor 1), Business Skills 

Training Elements (loaded as Factor 3), and Technical Skills 

Training Elements (loaded as Factor 2).   

Factor Loading 

 Using the above criteria, a three-factor structure 

emerged from the analysis (see Table 4.7 below).  The first 

factor (Factor 1) consisted of thirteen questions that were 

all related to Teamworking Skills Training Elements, and 

accounted for 74.7 % of the variance of the data analyzed, 

with a reliability coefficient of 0.953 (i.e. Alpha = .953). 
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Table 4.7 Three Factors of Training Elements For Self- 
Directed Work Team Training 
 
Factor 1 ---Teamworking Skills Training Elements     
        Variance explained 74.7 %, alpha = 0.953 
Survey        Factor  Std 
Item Description             Loading  Mean  Dev   Max 
 2     Effective Listening                                   0.62    4.4 (1.2)  6 
 3     Handling Conflict                                     0.81    4.5 (1.3)  6 
 4     Group Problem Solving                                 0.79    4.4 (1.4)  6 
 5     Understanding Roles / Resp. in Empowered /            0.62    4.3 (1.4)  6 
  Self-Dir. Teams  
 6     Continuous Improvement Methods                        0.61    4.4 (1.4)  6 
 8     Giving Constructive Feedback                          0.82    4.4 (1.3)  6 
 9     Dealing With Ineffective Team Members                 0.85    4.4 (1.5)  6 
10     Understanding Behaviors -- Both Mine &                0.72    4.4 (1.3)  6 
       The Behavior of Others       
11     Teamwork & Group Dynamics                             0.63    4.3 (1.3)  6 
12     Training and Coaching Others                          0.57    4.5 (1.3)  6 
13     Valuing Differences / Diversity Awareness             0.48    4.0 (1.4)  6 
15     Setting Expectations & Following Through              0.45    4.5 (1.3)  6 
16     Ethics                                                0.46    4.2 (1.4)  6 
            Summed Scores = 56.7  (17.5) 78  
Factor 2 ---Technical Skills Training Elements 
      Variance explained 5.4 %, alpha = 0.931 
Survey        Factor  Std 
Item Description      Loading  Mean Dev Max  
32     Equipment Operation                                   0.86   4.6 (1.4)  6 
33     Troubleshooting Equipment                             0.80   4.3 (1.6)  6 
34     Shop Floor Layout                                     0.71   3.6 (1.5)  6 
35     Workflow Analysis                                     0.62   3.9 (1.5)  6 
36     Assessing & Reducing Labor Costs /     0.49   4.3 (1.6)  6 
  Improving Productivity 
37     Quality Tools and Concepts                            0.70   4.1 (1.5)  6 
38     Record Keeping                                        0.68   3.8 (1.5)  6 
39     Computer and Software Usage                           0.48   4.2 (1.4)  6 
40     Safety & Housekeeping                                 0.53   4.6 (1.3)  6 
                                                Summed Scores = 37.4   (13.3) 54  
Factor 3 --- Business Skills Training Elements 
       Variance explained 4.0 %, alpha = 0.923 
Survey        Factor  Std 
Item Description      Loading  Mean Dev Max 
14     Interviewing & Selecting Team Members                 0.52   4.0 (1.5)  6 
20     Presentations / Presentation Skills                   0.60   4.0 (1.4)  6 
24     Budgets & Budget Development                          0.92   3.7 (1.5)  6 
25     Understanding The Organization's Culture              0.76   3.7 (1.4)  6 
26     Negotiating With Suppliers                            0.88   3.6 (1.6)  6 
27     Effective Decision Making                             0.44   4.5 (1.4)  6 
28     Measuring Team or Workgroup Performance               0.42   4.2 (1.4)  6 
             Summed Scores = 27.7  (10.2) 42 
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The second factor (Factor 2) was found to consist of 

nine questions that were all related to Technical Skills 

Training Elements and accounted for 5.4% of the variance of 

the data analyzed.  The reliability coefficient for Factor 2 

was determined to be 0.930 (i.e. Alpha = .930).  The third 

and final factor (Factor 3) consisted of seven questions 

that were all related to Business Skills Training Elements.  

Factor 3 questions accounted for 4.0 % of the variance in 

the data analyzed, with a reliability coefficient of 0.923 

(i.e. Alpha = o.923).  A complete listing of the questions 

loading on Factor 2 and on Factor 3 may be found in Table 

4.7 above.  Questions loading on each of the three factors 

were subjected to a screening process to ensure their 

suitability for retention (Ibid, p.92).  

Factor Element Screening  

If a question loaded on more than one factor, it was 

dropped.  Similarly, all questions were examined for 

commonality of conceptual meaning.  If a question did not 

logically “fit in” with the other questions loading on a 

factor, it was dropped from that factor group. Several 

questions found to load on factors were discounted (not 

included) for various reasons.  Question number 7 (Team 

Facilitation Skills), for example, loaded on both Factor 1 

(.55) and on Factor 3 (.42).  It therefore was dropped from 
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consideration. Other questions were found to load on factors 

that failed to demonstrate a shared conceptual meaning as 

proposed by Hatcher (1994, p. 92).   

Question 19 (Customer Satisfaction) was found to load 

on Factor 2 (Technical Skills Training Elements) though 

there is no logic to this association.  It was dropped from 

consideration as a result.  A similar decision was made for 

question 22 (Evaluating Team Performance), which loaded on 

Factor 1 (.47) and nearly loaded on Factor 3 (.35) as well.  

Similarly, question 30 (Statistical Process Control) was 

dropped from Factor 3 (Business Skills Training Elements) as 

it was a much more logical fit for Factor 2 (Technical 

Skills Training Elements). 

Determination of Factor Count 

The number of factors examined was limited to a total 

of three after evaluating several criteria, and testing 

alternatives.  The first, and most obvious step involved the 

three principle types of training to be presented to self-

directed work teams as proposed in the literature (i.e., 

Teamworking Skills, Business Skills, and Technical Skills).  

The second step in the evaluation process examined the Scree 

Plot of Eigenvalues for the data analyzed (see Figure 4-3 

below).  
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Figure 4-3 Scree Plot of Eigenvalues 
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A review of the Scree Plot above shows a clear break 

after Factor 1, followed by a second break following Factors 

2 and 3, with a third and final break following “potential” 

factors 4 through 10.  No mention was made within the 

literature that involved a total of 10 different natural 

groupings or that proposed numerous training segment types 

for the development of self-directed work teams.  The 

possible existence of 10 separate factor groups was 

therefore discounted, and only the first three factors were 

considered for retention. 

As a final step in the evaluation process used to 

determine the number of factors to retain, two additional 

items were examined.  A review of Eigenvalues and a review 

of Proportion Percentages was conducted with a cutoff value 

of 1.0 or greater as a target retention criteria for 

Eigenvalues (Hatcher, 1994, p.81).  However, due to the 

communality of the factors, other tests were also used.  A 

cutoff percent value of 5% (minimum) was used for the 

Proportion Percentage (i.e., Percent of Variance in Data 

Analyzed).  Factor 1 has an Eigenvalue of 22.7; Factor 2 an 

Eigenvalue of 1.6; and Factor 3 an Eigenvalue of 1.2.  The 

Eigenvalue for a “potential” Factor 4 is 0.8, which did not 

meet the 1.0 minimum target value for retention.  
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Subsequently, only the first 3 factors have been found to 

warrant retention using this preliminary test. 

Additionally, the examination of Proportion Percentages 

shows 74.7% for Factor 1, 5.4% for Factor 2, and 4.0% for 

Factor 3.  Though Factor 3 is slightly below the 5% cutoff 

value for the percent of variance within the data analyzed 

explained by each factor, it previously was found to meet 

the Eigenvalue criteria and was sufficiently close to the 5% 

cutoff value to warrant consideration for retention.  

Together, the three factors retained account for 

approximately 84% of the variance in the data analyzed.

 As mentioned previously, the final summary listing of 

the questions determined to comprise each of the three 

factors may be found in Table 4-7 (see above).  

Research Question Two 

 The second research question addressed within the 

context of this study could only be examined following the 

completion of the exploratory factor analysis addressed in 

the first of the seven research questions identified.  The 

second research question posed was stated as follows: 

 

2.  For those factors that emerge from the factor analysis 

portion of this study, which are perceived as being the 

most important to the self-directed work team members 

surveyed? 
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Results of the analysis may be found in Table 4.8 below:  

Table 4.8 Mean Ranking of Elements Comprising Factor Groups  
1, 2, And 3 (Training Elements For Self-Directed 
Work Team Training) 

 
The SAS System  The MEANS Procedure Factor 1 -- Element Means & Std. Deviation 
Variable   Label                                                N     Mean      Std Dev  
15         Setting Expectations & Following Through (Q15)     200   4.5050000  1.3261858 
12         Training and Coaching Others (Q12)                 198   4.4393939  1.2996929 
10         Understanding Behaviors -- Both Mine &             200   4.4200000  1.2695110 
  The Behavior of Others 
 6         Continuous Improvement Methods (Q6)                199   4.4120603  1.3375144 
 8         Giving Constructive Feedback (Q8)                  199   4.4070352  1.2792638 
 2         Effective Listening (Q2)                           201   4.4029851  1.2774158 
 3         Handling Conflict (Q3)                             200   4.3950000  1.3067182 
 4         Group Problem Solving (Q4)                         201   4.3830846  1.3665696 
 9         Dealing With Ineffective Team Members (Q9)         201   4.3582090  1.4391125 
 5         Understanding Roles / Resp. in Empowered /         200   4.3050000  1.3457452 
  Self-Dir. Teams (Q5)    
16         Ethics (Q16)                                       203   4.2955665  1.3720441  
11         Teamwork & Group Dynamics (Q11)                    199   4.2613065  1.2839571 
13         Valuing Differences / Diversity Awareness (Q13)    194   4.0463918  1.3439222 
 
      Average Mean Score=    4.356233 
 
 
The SAS System     The MEANS Procedure    Factor 2 -- Element Means & Std. Deviations  
Variable   Label                                               N       Mean      Std Dev 
40        Safety & Housekeeping (Q40)                  203   4.6945813   1.2167642 
32        Equipment Operation (Q32)                    197   4.6142132   1.3863036 
36        Assessing & Reducing Labor Costs /           194   4.3298969   1.5817721 

 Improving Productivity (Q36) 
39        Computer and Software Usage (Q39)            194   4.2886598   1.3269527 
33        Troubleshooting Equipment (Q33)              194   4.2577320   1.5254548 
37        Quality Tools and Concepts (Q37)             200   4.2300000   1.4167342 
35        Workflow Analysis (Q35)                      192   3.9531250   1.4697261 
38        Record Keeping (Q38)                         196   3.8979592   1.5257771 
34        Shop Floor Layout (Q34)                      192   3.6406250   1.4867709 
 
                                                                                        Average Mean Score=  4.2118658 
 
 The SAS System   The MEANS Procedure Factor 3 -- Element Means & Std. Deviations 
 Variable   Label                                            N      Mean        Std Dev 
27        Effective Decision Making                         199   4.5096774   1.3881116 
28        Measuring Team or Work Group Performance          197   4.2193548   1.3545065 
14        Interviewing & Selecting Team Members (Q14)       195   4.0615385   1.4559893 
20        Presentations / Presentation Skills (Q20)         197   3.9593909   1.4208275 
25        Understanding The Organization's Culture (Q25)    196   3.7244898   1.3869769 
24        Budgets & Budget Development (Q24)                195   3.7230769   1.5043685 
26        Negotiating With Suppliers (Q26)                  192   3.6197917   1.6264257 
 
                                           Average Mean Score=    3.9739022 
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The determination of which factors were perceived to 

be the most important to survey respondents was accomplished 

using the means procedure to determine the value placed on 

each of the various questions (training elements) loading on 

each factor group.  The average mean score for the questions 

loading on each factor was computed and entered in Table 4.8 

(see above).  The average Mean score for the thirteen 

questions loading on Factor 1 was found to be 4.4, with 

individual mean scores ranging from a high of 4.5 to a low 

of 4.0.  The average Mean score for the nine questions 

loading on Factor 2 was 4.2, with individual mean scores 

ranging from a high of 4.7 to a low of 3.6.  The average 

Mean score for the seven questions loading on Factor 3 was 

4.0, with individual mean scores ranging from a high of 4.5 

to a low of 3.6. 

Research Question Three 

 The intent of research question number two was to 

determine which, among the three different (factor) groups 

of team training elements, were considered as most valuable 

to actual work team members.  Research question three, 

however, seeks to determine which of the training elements 

within each (factor) group were perceived to be the most 

important.  As stated in question three below: 
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3.  For each factor that emerges from the factor analysis, 

which of the training elements making up the factor are 

perceived as being the most valuable by self-directed work 

team members?  

 

The means procedure was used to determine which 

questions (training elements) were perceived to be most 

important, among those questions making up each factor 

group.   The mean score for each of the various questions 

(training elements), found within each factor group, was 

used to rank each question in terms of its relative value to 

survey respondents.  

The mean scores obtained for each survey question 

(training element) were used to arrange the Factor 1 group 

questions in descending order of perceived value (see Table 

4.8 above).  The highest valued training element within the 

Factor 1 group was found to be “Setting Expectations and 

Following Through (Q15)”, with a Mean score of 4.5 (SD = 

1.3).  It was followed by “Training and Coaching Others 

(Q12)” with a mean score of 4.4 (SD = 1.3), etc.  The least 

highly valued of the training elements comprising Factor 1 

(Teamworking Skills Training Elements) was “Valuing 

Differences / Diversity Awareness (Q13)” with a mean score 

of 4.0 (SD = 1.3).  
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A similar review was conducted of the mean score 

rankings for all questions (training elements) for Factor 2 

(Technical Skills Training Elements).  A review of the means 

for this group, and the subsequent ranking of questions in 

descending order by mean scores showed that the highest 

valued question (training element) within the group was 

“Safety and Housekeeping (Q40)” with a mean score of 4.7 (SD 

= 1.2).  The least valued question (training element) within 

the Factor 2 group was “Shop Floor Layout (Q34)” with a Mean 

score of 3.6 (SD = 1.5).  The complete and ordered list of 

the Factor 2 elements, ranked by mean scores, may be found 

in Table 4.8 (above) also. 

Factor 3 group questions (Business Skills Training 

Elements) were examined also.  The highest valued training 

element within this group was found to be “Effective 

Decision Making (Q27)”, with a mean score of 4.5 (SD = 1.4).  

The least valued of the group was “Negotiating With 

Suppliers (Q26)” with a mean score of 3.6 (SD = 1.6).  A 

complete listing of the elements within the Factor 3 group, 

ranked by mean score, may also be found in Table 4.8 above. 

Research Question Four 

 Research question four was the first of two research 

questions that attempted to determine the effects, if any, 

of gender and ethnic background on respondent valuation of  
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the three factor groupings of team training elements.  

Research question four addressed effects, if any, of gender: 

 

4. For the factors that emerge from the factor analysis, is 

there a difference between the views of male and female 

respondents? 

Response Comparison By Gender For Factor 1 

Results of Factor 1 item responses were analyzed using 

an independent samples t test.  This analysis did not reveal 

a significant difference between the responses of females 

versus those of males for Factor 1, t (161) = 0.43; p = 

0.6648.  The sample means for Factor 1 item responses 

clearly demonstrated that both male and female scores for 

training elements related to teamworking / team development 

skills were similar (see Table 4.9 below).  The mean scores 

for female respondents was 57.5 (SD = 13.9) while the 

standard deviation of male respondents was 56.5 (SD = 14.7). 

Table 4.9 T-TEST – Gender on Factor 1 (Teamworking Skills) 

                                    
                              The TTEST Procedure 
                                   Statistics 
                                        Lower CL            Upper CL    

Variable   Gender           N       Mean     Mean       Mean    Std Dev 
 
Factor1    Female          97     54.718   57.515     60.313     13.881 
Factor1    Male            66     52.913   56.530     60.148     14.715 
Factor1    Diff (1-2)             -3.497   0.9852     5.4672     14.224 
 

                                    T-Tests 
Variable    Method           Variances      DF    t Value    Pr > |t| 
 
Factor1     Pooled           Equal         161       0.43      0.6648 
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Response Comparison By Gender For Factor 2 

Results of Factor 2 item responses were also analyzed 

using an independent samples t test.  This analysis also 

revealed no significant difference between male and female 

subjects for Factor 2 training elements, t (162) = 0.040; p 

= .6874.  The sample means for Factor 2 item responses 

showed that both male and female scores for training 

elements related to technical skills training were similar 

(See Table 4.10 below).  The mean score for female 

respondents was 38.6 (SD = 10.7), while the mean score for 

males was 38.0 (SD = 10.1). 

Table 4.10 T-TEST – Gender on Factor 2 (Technical Skills) 
 
 
                                    
                                The TTEST Procedure 
 
                                     Statistics 
 
                                        Lower CL            Upper CL 
      Variable   Gender           N       Mean     Mean       Mean    Std Dev 
 
      Factor2    Female          99     36.496   38.626     40.757     10.682 
      Factor2    Male            65     35.457   37.954     40.451     10.078 
      Factor2    Diff (1-2)             -2.621   0.6724     3.9661     10.448 
 
 
                                      T-Tests 
 
      Variable    Method           Variances      DF    t Value    Pr > |t| 
 
      Factor2     Pooled           Equal         162       0.40      0.6874 

       

 

 

 

Response Comparison By Gender For Factor 3 

Results of Factor 3 item responses were examined using 

an independent factors t test.  The testing process for this 
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third factor group also revealed no significant difference 

between responses for male and female subjects.  For the 

Factor 3 elements, t (159) = 0.47; p = 0.6369.  The sample 

means for Factor 3 item responses showed that both male and 

female scores for those training elements related to 

business skills training were similar (see Table 4.11 

below). The mean score for female respondents was 28.3 (SD = 

9.1), while the mean score for males was 27.7 (SD = 8.2). 

Table 4.11 T-TEST – Gender on Factor 3 (Business Skills) 

 
                                The TTEST Procedure 
 
                                     Statistics 
 
                                      Lower CL            Upper CL    
      Variable   Gender           N       Mean     Mean       Mean    Std Dev 
 
      Factor3    Female          93     26.466   28.333       30.2     9.0654 
      Factor3    Male            68     25.695   27.676     29.658     8.1852 
      Factor3    Diff (1-2)             -2.086   0.6569     3.4001     8.7054 
 
                                     T-Tests 
 
      Variable    Method           Variances      DF    t Value    Pr > |t| 
 
      Factor3     Pooled           Equal         159       0.47      0.6369 
 

 

Reliability Testing 

For the t test values reported for each of the factor 

groups, the results for the Pooled method were reported 

(i.e. Variances Equal).  The F’ statistic for each Factor 

Group analyzed was significant, and the associated p values 

were sufficiently large to conclude that variances between 

the elements in each factor group were equal. 
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Research Question Five 

 Research question five is the second of the two 

research questions that attempted to determine the effects, 

if any, of gender and ethnic background on respondent 

valuation of the three factor groupings of team training 

elements.  Research question five addressed the effects of 

race on respondent opinions: 

 

3. For the factors that emerge from the factor analysis, is 

there a difference between the views of majority and 

minority respondents? 

 

Majority versus Minority Response -- Factor 1 

Results of Factor 1 item responses were analyzed using 

an independent samples t test.  This analysis revealed no 

significant difference between the mean response scores for 

minority respondents versus those of majority respondents 

for the Factor 1 group of training elements (Teamworking 

Skills Training Elements).  No significant difference was 

found to exist between the two groups as noted in Table 4.12 

below, i.e. t (160) = 0.58; p = 0.5659.  The sample means 

for Factor 1 item responses showed that both majority and 

minority scores for training elements related to teamwork / 

team development skills were similar. 
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Table 4.12 T-TEST – Race on Factor 1 (Teamworking Skills) 

 
 
                               The TTEST Procedure 
 
                                   Statistics 
 
                                    Lower CL            Upper CL  

Variable   Newrace          N       Mean     Mean       Mean    Std Dev 
 

Factor1    Majority        79     54.858   57.747     60.635     12.896 
Factor1    Minority        83     53.086   56.458     59.829     15.44 
Factor1    Diff (1-2)             -3.136    1.289     5.7145     14.256 

 
                                   Statistics 
 
                                  T-Tests 
       Variable    Method           Variances      DF    t Value    Pr > |t| 
 
       Factor1     Pooled           Equal         160       0.58      0.5659 
 
       
 

 

Majority versus Minority Response -- Factor 2 

Results of Factor 2 item responses were also analyzed 

using an independent samples t test.  This analysis also 

revealed no significant difference between majority and 

minority subjects for Factor 2 training elements, t (161) = 

0.52; p = .6033.  The sample means for Factor 2 item 

responses showed that both majority and minority scores for 

training elements related to technical skills training were 

similar (see Table 4.13 below).  

 

Table 4.13 T-TEST – Race on Factor 2 (Technical Skills) 

 
 
                                The TTEST Procedure 
                                   Statistics 
 
                                        Lower CL            Upper CL    

Variable   Newrace          N       Mean     Mean       Mean    Std Dev 
 

Factor2    Majority        82     36.688   38.805     40.922     9.6333 
Factor2    Minority        81     35.461   37.951     40.441    11.26 
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Factor2    Diff (1-2)             -2.386   0.8543     4.0944    10.473 
 

                                     T-Tests 
       Variable    Method           Variances      DF    t Value    Pr > |t| 
 
       Factor2     Pooled           Equal         161       0.52      0.6033 
 
 
 
 

Majority versus Minority Response -- Factor 3 

Results of Factor 3 item responses were examined using 

an independent factors t test.  This third factor group 

testing process also reveals no significant difference 

between male and female subjects.  For the Factor 3 

elements, t (159) = -0.25; p = 0.8000.  The sample means for 

Factor 3 item responses demonstrate that both majority and 

minority scores for those training elements related to 

business skills training were similar (see Table 4.14 

below). 
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Table 4.14 T-TEST – Race on Factor 3 (Business Skills) 

 
 
                             The TTEST Procedure 
 
                                   Statistics 
 
                                        Lower CL            Upper CL   

Variable   Newrace          N       Mean     Mean       Mean    Std Dev 
 

Factor3    Majority        81     25.992   27.864     29.737     8.4687 
Factor3    Minority        80     26.223   28.213     30.202     8.941 
Factor3    Diff (1-2)             -3.059   -0.348     2.3621     8.7066 
 

                                     T-Tests 
 
       Variable    Method           Variances      DF    t Value    Pr > |t| 
 
       Factor3     Pooled           Equal         159      -0.25      0.8000 
 
 
 
 

Reliability Testing 

For the t test values reported for each of the three 

factor groups, the results for the Pooled method were 

reported (i.e. Variances Equal).  The F’ statistic for each 

Factor Group analyzed was found to be significant, and the 

associated p values were sufficiently large to conclude that 

variances between the elements in each factor group were 

equal.  

 

Research Question Six 

Several discussions were held with management 

representatives at several of the potential survey sites 

located in Southeastern North Carolina.  It became apparent 

that there was an interest in soliciting the opinions of 

team members in regard to any perceived need for initial or 
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additional training in any of the training areas identified 

within the survey.  As each participating survey site was to 

receive summary data for use by their training and 

development personnel, such data could become an integral 

part of a site’s planning efforts.  Research question six 

asked for summary results (limited to training elements 

within factor groups) as follows:   

 

6. For each element found within the factors that emerge 

from the factor analysis, what percentage of respondents 

marked “X” (have not been trained in the area but feel it 

would be useful), “M” (have been trained in this area but 

feel additional training would be useful), or neither? 

 

Responses have been analyzed for each of the “follow-

up” questions located found to the right of the ranking 

scale for each training element on the survey instrument.  

Responses were analyzed using the frequency procedure to 

determine the percentage of respondents who expressed the 

need for training for a given element, or for additional 

training for a given element (see Table 4.15 below). 
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Table 4.15 --  Responses To Follow-up Questions For Each  

Training Element Within Factor Groups 
 

Item Description N Need 
Trng1 

% That 
Need  
Trng 

Need 
More 
Trng2 

% 
That 
Need 
More 
Trng. 

No  
Resp3   

% 

 Factor 1 Group Questions (Training Elements)       
2 Effective Listening (Q2) 210 54 25.7% 20 9.5% 64.8% 
3 Handling Conflict (Q3) 210 46 21.9% 28 13.3% 64.8% 
4 Group Problem Solving (Q4) 210 38 18.1% 29 13.8% 68.1% 
5 Understanding Roles / Resp. in Empowered / 

Self-Dir. Teams (Q5) 
210 48 22.9% 19 9.0% 68.1% 

6 Continuous Improvement Methods (Q6) 210 44 21.0% 25 11.9% 67.1% 
8 Giving Constructive Feedback (Q8) 210 46 21.9% 26 12.4% 65.7% 
9 Dealing With Ineffective Team Members (Q9) 210 52 24.8% 22 10.5% 64.7% 

10 Understanding Behaviors – Both Mine & The 
Behavior of Others (Q10) 

210 50 23.8% 21 10.0% 66.2% 

11 Teamwork & Group Dynamics (Q11) 210 43 20.5% 21 10.0% 69.5% 
12 Training and Coaching Others (Q12) 210 50 23.8% 20 9.5% 66.7% 
13 Valuing Differences / Diversity Awareness 

(Q13) 
210 52 24.8% 17 8.1% 67.1% 

15 Setting Expectations & Following Through 
(Q15) 

210 48 22.9% 20 9.5% 67.6% 

16 Ethics (Q16) 210 47 22.4% 16 7.6% 70.0% 
 Factor 2 Group Questions (Training Elements)       

32 Equipment Operation (Q32) 210 40 19.0% 21 10.0% 71.0% 
33 Troubleshooting Equipment (Q33) 210 50 23.8% 16 7.6% 68.6% 
34 Shop Floor Layout (Q34) 210 55 26.2% 11 5.2% 68.6% 
35 Workflow Analysis (Q35) 210 58 27.6% 13 6.2% 66.2% 
36 Assessing & Reducing Labor Costs / 

Improving Productivity (Q36) 
210 56 26.7% 10 4.8% 68.5% 

37 Quality Tools and Concepts (Q37) 210 48 22.9% 17 8.1% 69.0% 
38 Record Keeping (Q38) 210 50 23.8% 12 5.7% 70.5% 
39 Computer and Software Usage (Q39) 210 60 28.6% 18 8.6% 62.8% 
40 Safety & Housekeeping (Q40) 210 27 12.9% 30 14.3% 72.8% 

 Factor 3 Group Questions (Training Elements)       
14 Interviewing & Selecting Team Members (Q14) 210 54 25.7% 16 7.6% 66.7% 
20 Presentations / Presentation Skills (Q20) 210 48 22.9% 17 8.1% 69.0% 
24 Budgets & Budget Development (Q24) 210 57 27.1% 5 2.4% 70.5% 
25 Understanding The Organization's Culture 

(Q25) 
210 56 26.7% 6 2.9% 70.4% 

26 Negotiating With Suppliers (Q26) 210 65 31.0% 5 2.4% 66.6% 
27 Effective Decision Making (Q27) 210 47 22.4% 19 9.0% 68.6% 
28 Measuring Team or Work Group Performance 

(Q28) 
210 43 20.5% 18 8.6% 70.9% 

        
1 – Need Training for the training element identified 
2 – Need More Training for the training element identified 
3 – Percentage of Respondents giving no response to either follow-up question 
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Research Question Seven 

 The final research question addressed as part of this 

study involved the comparison of the mean scores for each of 

the three factor groups between the six sites surveyed: 

 

7. For each of the factors that emerge from the factor 

analysis, do responses vary significantly between 

industrial sites? 

 

Comparison of Factor Means Between Sites 

The first step used to evaluate any response 

differences between those industrial sites surveyed involved 

a simple comparison of the mean scores for each of the three 

factors that emerged from the study by survey site (see 

Table 4.16 below).  Mean scores between the six industrial 

sites participating were found to be very similar for the 

Factor 1 group of team training elements (Teamworking 

Skills).  Mean scores between sites ranged from 58.1 to 

61.6, while three of the six industrial sites surveyed 

recorded means ranging from 58.1 to 58.9.  Similar results 

were found when comparing mean scores between sites for the 

Factor 3 group (Business Skills Training Elements). Mean 

scores ranged from 26.9 to 29.9 among sites.  A slightly 

broader span in mean scores was reported among sites for the  
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Factor 2 group of elements, where mean scores ranged 

from 34.5 to 45.6 between sites.   

Table 4.16 --  Comparison of Factor Means By Survey Site 

 
                                 The MEANS Procedure 
                              Analysis Variable : Factor1 
                N 
      NEWID   Obs     N           Mean        Std Dev        Minimum        Maximum 
      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ  
      BD       29    27     55.1481481     11.0964433     34.0000000     78.0000000 
      CAMP     32    29     58.0689655     13.3307674     15.0000000     78.0000000 
      HWEL     21    16     58.6250000      9.3941471     48.0000000     78.0000000 
      LAU      16    16     58.9375000      9.2769877     37.0000000     73.0000000 
      PENT     21    19     61.6315789     12.2981956     33.0000000     78.0000000 
      STAN     91    73     54.4246575     16.7397712     13.0000000     78.0000000 
      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
                              Analysis Variable : Factor2 
                N 
      NEWID   Obs     N           Mean        Std Dev        Minimum        Maximum 
      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
      BD       29    27     36.9629630      9.5735271     21.0000000     54.0000000 
      CAMP     32    29     38.6551724      9.4236627      9.0000000     52.0000000 
      HWEL     21    20     34.5000000     10.4150701     13.0000000     54.0000000 
      LAU      16    16     35.8750000      4.9108723     23.0000000     45.0000000 
      PENT     21    18     44.5555556      7.8905917     21.0000000     54.0000000 
      STAN     91    71     37.4507042     11.9125249      9.0000000     54.0000000 
      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
                              Analysis Variable : Factor3 
                N 
      NEWID   Obs     N           Mean        Std Dev        Minimum        Maximum 
      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
      BD       29    27     26.9259259      7.1839882     13.0000000     42.0000000 
      CAMP     32    28     29.0000000      7.5669848      7.0000000     41.0000000 
      HWEL     21    18     28.0555556      7.0500081     18.0000000     42.0000000 
      LAU      16    16     27.4375000      5.9213596     18.0000000     37.0000000 
      PENT     21    19     29.9473684      8.3097913      8.0000000     42.0000000 
      STAN     91    70     27.1000000     10.0652221      7.0000000     42.0000000 
      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

 

 ANOVA Results – Factor 1 By Plant Site 

To evaluate any differences that might exist among 

survey sites to a greater degree, ANOVA tests were performed 

for each Factor.  Factor 1 was examined first, with the 

results tabulated in Table 4.17 below. 
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Table 4.17 ANOVA Results For Factor 1 Between Sites 

Dependent Variable: Factor1 
                                       Sum of 
 Source                     DF        Squares    Mean Square   F Value   Pr > F 
 NEWID                       5    1098.430799     219.686160      1.13   0.3439 
 
               R-Square     Coeff Var      Root MSE    Factor1 Mean 
               0.031574      24.56036      13.91481        56.65556 
 
                Tukey's Studentized Range (HSD) Test for Factor1 
         NOTE: This test controls the Type I experimentwise error rate. 
                  Alpha                                   0.05 
                  Error Degrees of Freedom                 174 
                  Error Mean Square                   193.6219 
                  Critical Value of Studentized Range  4.07540 
         Comparisons significant at the 0.05 level are indicated by ***. 
 
                               Difference      Simultaneous 
                   NEWID          Between     95% Confidence 
                Comparison          Means         Limits     
                PENT - LAU          2.694    -10.912  16.300 
                PENT - HWEL         3.007    -10.599  16.613 
                PENT - CAMP         3.563     -8.273  15.398 
                PENT - BD           6.483     -5.524  18.491 
                PENT - STAN         7.207     -3.120  17.534 
                LAU  - PENT        -2.694    -16.300  10.912 
                LAU  - HWEL         0.313    -13.865  14.490 
                LAU  - CAMP         0.869    -11.619  13.356 
                LAU  - BD           3.789     -8.862  16.440 
                LAU  - STAN         4.513     -6.556  15.582 
                HWEL - PENT        -3.007    -16.613  10.599 
                HWEL - LAU         -0.313    -14.490  13.865 
                HWEL - CAMP         0.556    -11.932  13.044 
                HWEL - BD           3.477     -9.174  16.128 
                HWEL - STAN         4.200     -6.869  15.269 
                CAMP - PENT        -3.563    -15.398   8.273 
                CAMP - LAU         -0.869    -13.356  11.619 
                CAMP - HWEL        -0.556    -13.044  11.932 
                CAMP - BD           2.921     -7.803  13.645 
                CAMP - STAN         3.644     -5.158  12.446 
                BD   - PENT        -6.483    -18.491   5.524 
                BD   - LAU         -3.789    -16.440   8.862 
                BD   - HWEL        -3.477    -16.128   9.174 
                BD   - CAMP        -2.921    -13.645   7.803 
                BD   - STAN         0.723     -8.309   9.756 
                STAN - PENT        -7.207    -17.534   3.120 
                STAN - LAU         -4.513    -15.582   6.556 
                STAN - HWEL        -4.200    -15.269   6.869 
                STAN - CAMP        -3.644    -12.446   5.158 
                STAN - BD          -0.723     -9.756   8.309 
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Results for Factor 1 were analyzed using a one-way 

ANOVA, between groups design.  This analysis revealed no 

significant effect for the industrial sites surveyed, F 

(df=5) = 1.13, p = .3439.  The results demonstrate that 

there were no significant differences at the alpha = 0.05 

level between response means for Factor 1 among the six 

industrial sites surveyed throughout Eastern North and South 

Carolina. 

ANOVA Results – Factor 2 By Plant Site 

  Results for Factor 2 (see Table 4.18 below) were also 

analyzed using a one-way ANOVA, between groups design.  This 

analysis also revealed no significant effect for the 

industrial sites surveyed, F (df=5) = 2.20, p = .0568.  A 

review of the ANOVA comparison of responses to Factor 2 

element mean scores among the six industrial sites displayed 

few significant variances.  While a difference in Factor 2 

mean scores was discovered within the Tukey analysis, a 

significant difference existed between only two of the sites 

surveyed.  This difference, between Pentair Pool (N = 18) 

and Honeywell (N = 20) was not large enough, however, to 

negate the null hypothesis that there was no significant 

difference between sites surveyed throughout the study. 
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Table 4.18 ANOVA Results For Factor 2 Between Sites 

 
    Dependent Variable: Factor2 
                                           Sum of 
     Source                     DF        Squares    Mean Square   F Value   Pr > F 
     NEWID                       5     1147.32666      229.46533      2.20   0.0568 
 
               R-Square     Coeff Var      Root MSE    Factor2 Mean 
               0.059044      27.03265      10.22163        37.81215 
 
                    Tukey's Studentized Range (HSD) Test for Factor2 
             NOTE: This test controls the Type I experimentwise error rate. 
                      Alpha                                   0.05 
                      Error Degrees of Freedom                 175 
                      Error Mean Square                   104.4816 
                      Critical Value of Studentized Range  4.07514 
             Comparisons significant at the 0.05 level are indicated by ***. 
 
                                  Difference 
                      NEWID          Between     Simultaneous 95% 
                   Comparison          Means    Confidence Limits 
 
                   PENT - CAMP         5.900      -2.938   14.739 
                   PENT - STAN         7.105      -0.668   14.878 
                   PENT - BD           7.593      -1.370   16.555 
                   PENT - LAU          8.681      -1.440   18.801 
                   PENT - HWEL        10.056       0.486   19.625  *** 
                   CAMP - PENT        -5.900     -14.739    2.938 
                   CAMP - STAN         1.204      -5.287    7.696 
                   CAMP - BD           1.692      -6.185    9.569 
                   CAMP - LAU          2.780      -6.392   11.953 
                   CAMP - HWEL         4.155      -4.406   12.716 
                   STAN - PENT        -7.105     -14.878    0.668 
                   STAN - CAMP        -1.204      -7.696    5.287 
                   STAN - BD           0.488      -6.172    7.147 
                   STAN - LAU          1.576      -6.575    9.727 
                   STAN - HWEL         2.951      -4.506   10.407 
                   BD   - PENT        -7.593     -16.555    1.370 
                   BD   - CAMP        -1.692      -9.569    6.185 
                   BD   - STAN        -0.488      -7.147    6.172 
                   BD   - LAU          1.088      -8.205   10.381 
                   BD   - HWEL         2.463      -6.227   11.153 
                   LAU  - PENT        -8.681     -18.801    1.440 
                   LAU  - CAMP        -2.780     -11.953    6.392 
                   LAU  - STAN        -1.576      -9.727    6.575 
                   LAU  - BD          -1.088     -10.381    8.205 
                   LAU  - HWEL         1.375      -8.504   11.254 
                   HWEL - PENT       -10.056     -19.625   -0.486  *** 
                   HWEL - CAMP        -4.155     -12.716    4.406 
                   HWEL - STAN        -2.951     -10.407    4.506 
                   HWEL - BD          -2.463     -11.153    6.227 
                   HWEL - LAU         -1.375     -11.254    8.504 
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ANOVA Results – Factor 3 By Plant Site 

Table 4.19 ANOVA Results For Factor 3 Between Sites 

 
    Dependent Variable: Factor3 
                                           Sum of 
     Source                     DF        Squares    Mean Square   F Value   Pr > F 
     NEWID                       5      186.13681       37.22736      0.51   0.7665 
 
               R-Square     Coeff Var      Root MSE    Factor3 Mean 
               0.014682      30.65166      8.522194        27.80337 
 
                    Tukey's Studentized Range (HSD) Test for Factor3 
             NOTE: This test controls the Type I experimentwise error rate. 
                      Alpha                                   0.05 
                      Error Degrees of Freedom                 172 
                      Error Mean Square                    72.6278 
                      Critical Value of Studentized Range  4.07593 
             Comparisons significant at the 0.05 level are indicated by ***. 
 
                                   Difference      Simultaneous 
                       NEWID          Between     95% Confidence 
                    Comparison          Means         Limits 
 
                    PENT - CAMP         0.947     -6.353   8.248 
                    PENT - HWEL         1.892     -6.187   9.971 
                    PENT - LAU          2.510     -5.824  10.844 
                    PENT - STAN         2.847     -3.506   9.201 
                    PENT - BD           3.021     -4.334  10.376 
                    CAMP - PENT        -0.947     -8.248   6.353 
                    CAMP - HWEL         0.944     -6.476   8.365 
                    CAMP - LAU          1.563     -6.135   9.260 
                    CAMP - STAN         1.900     -3.592   7.392 
                    CAMP - BD           2.074     -4.551   8.699 
                    HWEL - PENT        -1.892     -9.971   6.187 
                    HWEL - CAMP        -0.944     -8.365   6.476 
                    HWEL - LAU          0.618     -7.821   9.057 
                    HWEL - STAN         0.956     -5.536   7.447 
                    HWEL - BD           1.130     -6.344   8.604 
                    LAU  - PENT        -2.510    -10.844   5.824 
                    LAU  - CAMP        -1.563     -9.260   6.135 
                    LAU  - HWEL        -0.618     -9.057   7.821 
                    LAU  - STAN         0.337     -6.469   7.144 
                    LAU  - BD           0.512     -7.238   8.261 
                    STAN - PENT        -2.847     -9.201   3.506 
                    STAN - CAMP        -1.900     -7.392   3.592 
                    STAN - HWEL        -0.956     -7.447   5.536 
                    STAN - LAU         -0.337     -7.144   6.469 
                    STAN - BD           0.174     -5.390   5.738 
                    BD   - PENT        -3.021    -10.376   4.334 
                    BD   - CAMP        -2.074     -8.699   4.551 
                    BD   - HWEL        -1.130     -8.604   6.344 
                    BD   - LAU         -0.512     -8.261   7.238 
                    BD   - STAN        -0.174     -5.738   5.390 
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  A third and final ANOVA study evaluated differences 

between sites in regard to Factor 3 (Business Skills). 

Results may be found in Table 4.19 above.  Results for 

Factor 3 were analyzed using a one-way ANOVA, between groups 

design also.  This analysis also followed those of Factors 1 

and 2, in that it failed to reveal a significant effect for 

the industrial sites surveyed, F (df=5) = 0.51, p = .7665. 

 The results of the analysis of survey data were found 

to be intriguing, yet not wholly unexpected.  The survey 

data analyzed were found to correlate well with much of what 

was found within the literature related to the training of 

self-directed or empowered teams.  Several new and 

additional insights regarding team training were found, 

however, that warranted closer examination.  
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CHAPTER 5 

CONCLUSIONS, IMPLICATIONS FOR PRACTICE, AND RECOMMENDATIONS 

FOR FUTURE RESEARCH 

Introduction and Summary Conclusions 

 The primary purpose of this research effort was to 

assess the perceived value, of the various training elements 

contained in self-directed work team training programs 

currently in use, to actual team members.  The study focused 

on the opinions of actual members of teams that were in 

place and working at industrial sites located throughout 

eastern North and South Carolina.  Though a review of the 

literature referencing self-directed work team training 

discovered a variety of training elements in use throughout 

industry, the review failed to uncover any references to 

surveys reflecting the opinions of actual team members in 

regard to the team training they received. 

 A number of summary conclusions may be offered to the 

reader: 

1. The perceived value of the various key training 

elements used in the training of self-directed teams, 

to the actual work team members surveyed, correlated 

closely with the opinions of various authors found 

within the literature. 

2. The 3 factor grouping that emerged from the exploratory 

factor analysis completed as part of this research 
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study was in agreement with the groupings of various 

self-directed work team training elements as found in 

the literature regarding the training of such teams.  

The training elements fell into groupings of a) 

Teamworking Skills, b) Technical Skills, and c) 

Business Skills.  

3. There was no significant difference in the valuation of 

the various team training elements expressed by work 

team members surveyed across a wide variety of 

industries.  Though the manufacturing team members 

surveyed were involved in the manufacture of products 

ranging from soups to power tools to helicopter 

components, no significant differences were found in 

the opinions of those team members surveyed. 

4. There was no significant difference in the opinions 

expressed, among those self-directed work team members 

participating in this study, with regard to race or 

gender.  

It became apparent during the conduct of this study 

that there were a number of effective team training programs 

in use, but it was also important that training managers 

were given the opportunity to hear what actual work team 

members have to say with regard to their training.   

Kramlinger (1992) states that “traditionally, corporate 

training programs have served mainly to pass on the learning 
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of the higher-ups to the lower downs” (p.49).  In all 

fairness, he also relates that in a learning organization, 

training supports the learning efforts of everyone.  In 

regard to the implementation of teams, Morey (1995) suggests 

that researchers have searched for the “recipe” for the 

development of effective teams for some time.  She suggests 

that “stakeholders need to understand and agree on the 

factors that define a successful team” (p.34).  A goal of 

this study was to bridge the gap between Kramlinger’s 

“higher-ups” (i.e. Managers, trainers, consultants) 

attempting to implement effective self-directed work team 

training programs, and the largest group of “stakeholders”, 

the factory workers receiving the training provided.  

Although tasked with making teams work in manufacturing 

concerns located throughout the United States, those 

manufacturing employees working as members of self-directed 

or empowered teams have largely been ignored as a key source 

of information.  They possess on-the-job experiences that 

allow them to judge the effectiveness of various team 

training elements with regard to their overall success as 

team members.  The direct input of team members, surveyed at 

six different industrial sites, was utilized during this 

study to develop a body of empirical evidence regarding the 

effectiveness of several types of training used in the 

development of self-directed work teams. 
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In many team implementation cases, it appears that 

corporate “team training” programs have relied heavily on 

the input of upper level managers and outside consultants 

for content development (Smylie & Jacobs, 1991).  In many 

cases, the input of these individuals will prove to be valid 

and highly accurate.  It is reasonable to assume, however, 

that even more effective training programs may be developed 

with the inclusion of opinion based data obtained from team 

members that have been trained in the past.  The work of 

Smylie and Jacobs (1991) clearly demonstrated the need for 

empirical data regarding the training elements used in the 

implementation of self-directed or self-managed teams(see 

Table 5-1 below). 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 100

 
   

Table 5-1 Summary of Key Research Data From “Planning Self-
Managed Work Groups: Present Status of Ohio Manufacturing 
Companies” by Patrick E. Smylie and Ronald L. Jacobs, Ph.D. 
(July 1991). 
 

KEY RESEARCH FINDINGS FROM 45 OHIO 
COMPANIES USING SELF-MANAGED TEAMS 

LARGE 
COMPANIES 

n=24 

SMALL 
COMPANIES 

n=21 

TOTAL # OF 
COMPANIES 

n=45 

TOTAL 
PERCENT 

Training Plan Established based on a 
systematic needs analysis 

0 0 0 0 % 

Developed Training  In-House 11 7 18  40.0% 
Use Only External Trainers 3 7 10  22.2% 
Use Both In-House and External Trainers to 
Deliver Team Training 

8 5 13  28.9% 

Used a Limited Pilot Program to Launch Self-
Managed Teams 

21 12 33  73.3% 

Made Revisions To Pilot Programs Prior To 
Full Implementation 

10 11 21  

Provided More Training After Evaluating Pilot 
Program Implementation 

6 5 11   

     
 

A review of their research, covering forty-five Ohio 

based manufacturing companies, yielded several interesting 

facts.   One of the most glaring aspects of the research 

findings of the Smylie and Jacobs study is that not one (0%) 

of the forty-five Ohio manufacturing firms using self-

managed teams involved in the survey had established a 

training plan based on a systematic needs analysis.  Not a 

single company spent time evaluating the current skill 

levels of their employees prior to their implementation of 

self-managed teams.   

Without assessing the actual training needs of the 

employees that were soon to be organized into self-managed 
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teams, each company surveyed had to rely on the input of 

either internal management representatives, external 

consultants, or literature related to team development 

training.  Subsequently, 33 of the 45 manufacturing 

companies that implemented self-managed teams (73%) did so 

initially by using limited “pilot programs”.  Twenty-one of 

the thirty-three (63.6%) made revisions to their pilot 

programs before conducting a full-scale implementation, 

while eleven (33%) conducted more training after evaluating 

their pilot program results.  A large percentage of the 

forty-five Ohio companies implementing teams, it appears, 

were searching for the right “recipe” for team 

implementation as suggested by Morey (1995, p.34). 

 Various types of training elements considered useful in 

the implementation of self-directed or empowered teams are 

detailed throughout the literature regarding self-directed 

work team training.  Thirty of the forty-five manufacturing 

firms surveyed by Smylie and Jacobs (67%) provided training 

in the area of “Problem Solving” (Ibid).  Problem solving is 

also a key training element in self-directed work team 

implementation as proposed by a number of researchers 

(Capozzoli, 2002; Parker, 1990; Orsburn, Moran, Musselwhite, 

Zenger, & Perrin, 1990; Carnevale, Gainer, & Meltzer, 1990; 

Wellins, Byham, & Wilson, 1991; et al).  The research 

conducted by Wellins, Byham, and Wilson, in fact, showed 

that 83% of organizations providing work team training 

utilized "Problem Solving" as a key training element.  The 
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results of this research study further verified the value of 

“Problem Solving” training to actual team members that had 

received the training in the past.  

 Identified as “Group Problem Solving” on the survey 

instrument administered as part of this research study, this 

key training element loaded as the third highest valued 

training element within the Factor One or “Teamworking 

Skills” group of training elements emerging from the factor 

analysis conducted.  With a mean score of 4.4 on a Likert 

scale ranging from 1 to 6, “Group Problem Solving” was 

considered to rank somewhere between “Useful” (4) and “Very 

Useful” (5) by actual team members at the six manufacturing 

sites surveyed.   

 Similar results were obtained for other training 

elements proposed within the literature regarding the 

training of self-directed teams, as well as by a panel of 

training and development experts involved in team training.  

For example, the development of an understanding of the 

various “Roles and Responsibilities” within a self-directed 

team was considered important by several researchers (Neale 

& Mindel, 1992; Wellins, Bayham, & Wilson, 1991; et al).  

Their opinions, as well as those of several members of the 

panel of experts consulted during the completion of this 

study, were confirmed by the findings of this study.   

The key training element defined on the survey 

instrument as “Understanding the Roles and Responsibilities 

in Self-Directed Teams” actually loaded on Factor 1, the 
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“Teamworking Skills” group of training elements.  The survey 

respondents confirmed this key training element’s value 

also.  The mean score of 4.3 for this key training element 

was found to be between “Useful” (4) and “Very Useful” (5), 

confirming the opinions expressed within the literature and 

by team training experts.         

 Altogether, 29 of the 40 key training elements 

identified for inclusion in the survey instrument used in 

the completion of this study loaded on either Factor 1 – 

Teamworking Skills, Factor 2 – Technical Skills, or Factor 3 

– Business Skills.  Of the eleven training elements on the 

survey instrument that did not load on a factor during the 

factor analysis portion of the study, two omissions may be 

discounted due to apparent semantics issues.   

The element listed as “Group Problem Solving” or survey 

item number 4 in the “Teamworking Skills” list of elements 

proposed on the survey instrument did, in fact, load as part 

of the Factor 1 or “Teamworking Skills” group of training 

elements.  Item number 29, however, was listed as “Group 

Problem Solving Techniques”, under the “Technical Skills” 

list of training elements on the survey instrument, and it 

did not load on any factor. 

 A similar situation was found to exist with the 

training element labeled “Continuous Improvement Methods” or 

survey item number 6, and with survey item number 31.  The 

element “Continuous Improvement Methods” (survey item 6) was 

located within the Teamworking Skills list of training 
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elements and loaded on Factor 1, but “Continuous Improvement 

Techniques”, survey item number 31, did not load on any 

factor.  It was listed as part of the Technical Skills list 

of training elements proposed as part of the survey.  Future 

researchers, attempting to duplicate this study, might 

consider the deletion of items 29 and 31 from the survey 

instrument to eliminate possible confusion on the part of 

survey respondents. 

Surprisingly, there were some training elements that 

were frequently proposed within the team training 

literature, and also confirmed by the expert panel consulted 

during the study, that did not load on any of the three 

factor groups of training elements identified within the 

study.  “Conducting Effective Meetings” was identified 

within the literature as a key training element (Parker, 

1990; Wellins, Byham, & Wilson, 1991), and was similarly 

acknowledged as important by members of the panel of experts 

consulted.  The element did not load on any of the three 

factors that emerged from the survey of actual team members 

at the six manufacturing sites surveyed.  The same fate 

befell “Planning and Goal Setting”, proposed within the 

literature (Parker, 1990; Carnevale, Gainer, & Meltzer, 

1990) and by members of the expert panel consulted.  The 

same is also true of “Statistical Process Control”, a key 

training element proposed within the literature by Wellins 

(1992), and by members of the expert panel, but not embraced 

by survey respondents. 



 105

Other training elements not loading on any of the three 

factor groups emerging from the data compiled within this 

research study include “Team Facilitation Skills”, “Rewards 

and Recognition”, “Customer Satisfaction”, “Risk Taking”, 

“Evaluating Team Performance”, and “Company Operation and 

Structure”.  While each of these team training elements did 

not load on one of the three factor groups of elements 

emerging from the study data, they each received mean scores 

from survey respondents that might be considered 

significant. 

The training element “Conducting Effective Meetings”, 

for instance, received a mean score of 3.97 from survey 

respondents, while “Team Facilitation Skills” was given a 

mean score of 4.1.  Both were in the range considered 

“Useful” (4), but did not load on a factor group.  Similar 

results were noted for the other key elements that did not 

load on any of the three factor groups emerging from the 

data.  Further research is needed before training elements, 

such as these, are completely eliminated from inclusion in 

any self-directed work team training program. 

It is clear, however, that there is a good correlation 

between the list of training elements compiled for inclusion 

in the original survey instrument developed for use in this 

study, and the opinions of the actual members of the self-

directed teams surveyed.  The list of key training elements 

included in the development of the original survey 

instrument used came, in fact, from a reduced list compiled 
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from training elements mentioned repetitively within the 

literature.  Elements retained on the reduced list and later 

included in the survey instrument were also confirmed as 

important by an expert panel.  It was not, therefore, 

considered unusual to find that nearly three-fourths of the 

team training elements included as part of the survey 

instrument actually loaded on one of the three factors 

emerging from the data.   

As noted previously, several of the elements that did 

not load on a factor still received high mean scores from 

survey respondents.  Reviewing the results of the factor 

loading as well as the mean scores of elements excluded from 

the factor groups, it must be concluded that there is, in 

fact, a significant body of “useful” training being 

presented to self-directed work team members in actual 

practice.  While not all team training elements currently in 

use may be considered as “useful” to team members, the 

feedback obtained from actual work team members surveyed as 

part of this study may be utilized to more firmly establish 

a good training “recipe” for the implementation of self-

directed work teams.  

 Several other questions were answered as a result of 

the data obtained during the conduct of this research study.  

Brooks (1995), proposes that teams merely reproduce the 

hierarchical structures found within any organization.  She 

contends that management representatives such as engineers 

tend to dominate the team process, as well as white men 
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(p.28).  Morey (1995) points out that the success of teams 

may be made more difficult due to the large number of 

stakeholders involved within the organization.  The values 

and expectations of upper level managers may, in fact, 

differ significantly from those of actual factor workers 

composing the self-directed teams (pp. 34-35).  For this 

observation to be considered valid, one must accept that, 

under normal circumstances, there will be fundamental 

differences in the opinions, values, and perspectives among 

the various groups that comprise self-directed teams within 

the manufacturing sector.   

The existence of significant differences of opinion 

between team members and their attitudes toward teams and 

which factors are truly important to their success did not 

“fit” the manufacturing environments to which this 

researcher has been exposed.  In over twenty years of work 

experience, at five manufacturing plants located within the 

states of North and South Carolina, the author has observed 

that manufacturing employees appear to possess similar 

attitudes and values.  In fact, in organizations using more 

participatory management styles, such as self-directed 

teams, the values and attitudes of management 

representatives and manufacturing workers must be “in sync” 

in order for the program to work effectively.   

As mentioned previously, no studies have been found 

that express the opinions of actual self-directed work team 

members in reference to the value of various team training 
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elements to their overall success as team members.  

Similarly, no research studies were discovered that compared 

or contrasted the valuation of various team training 

elements based on race, gender, or type of manufacturing 

site.  The opportunity to conduct a comparison of the values 

expressed between races, genders, and manufacturing sites 

presented by the completion of this research study was 

considered a bonus to this researcher. 

It was interesting to discover that there was, in fact, 

a high level of agreement between self-directed work team 

members with regard to their valuation of the various 

training elements included in the survey. Gender was found 

to have no significant effect on the valuation of training 

elements included in the survey.  The combined mean scores 

for the thirteen Factor 1 training elements totaled 56.5 for 

males, while female scores totaled 57.5. Similar results 

were found for Factor 2 elements with the mean score total 

for males recorded at 38.0, while the mean scores for 

females totaled 38.6.  For Factor 3 training elements, males 

recorded a total mean score of 27.7, while females totaled 

28.3. 

Similar results were discovered when analyzing the mean 

score differences between majority and minority responses.  

For the three factor groups reported, total mean scores were 

found to differ by a maximum of 1.3 points between majority 

and minority respondents (57.7 versus 56.4 for Factor 1 

training elements).   An examination of the responses from 
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the six different manufacturing sites surveyed also revealed 

similarities.    

One-way ANOVA tests, using a between groups design, 

were made of the survey responses from each of the six 

manufacturing sites participating in the study.  For Factor 

1 – Teamworking Skills Training Elements and Factor 3 – 

Business Skills Training Elements, there were no significant 

differences found at the alpha = 0.05 level.  For Factor 2 – 

Technical Skills Training Elements, there was also no 

significant variance recorded at the alpha = 0.05 level, 

although some minor differences were found to exist between 

two of the sites surveyed.  Those differences were not, 

however, large enough to affect the overall results of the 

comparison, leaving this researcher with an interesting, but 

somewhat unexpected result. 

If it had been suggested, prior to the conduct of this 

study, that self-directed work team members at firms ranging 

from a food processing operation to a power tool 

manufacturer would have essentially identical opinions 

regarding various team training elements, it would have been 

considered unlikely at best.  Certainly, it was unexpected 

that there would be no significant differences found with 

three different factors being evaluated between six 

different manufacturing sites.  Such a finding seems to 

reinforce the statement often heard among those who work in 

the manufacturing sector of our economy: that “Manufacturing 

is Manufacturing”.  It has been the experience of this 
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author that the implication of this statement has often been 

directed toward the transferability of manufacturing skills 

from one plant or product to another.  The results of this 

study, however, would seem to imply that self-directed work 

team training and skills are similarly transferable. 

 

Implications For Practice 

 With the empirical data gathered as a result of this 

research study, training personnel may now be provided with 

a concise guide to developmental training elements useful in 

the implementation of self-directed work teams.  It will 

still be of value for trainers to read extensively to gain a 

fuller understanding of the training of self-directed work 

teams.  However, those involved in providing such training 

now have available the beginnings of a body of empirical 

data that may be used to develop an effective team training 

program as a result of this study.  Training professionals 

will be able to confidently put together a training program 

that is not laden with several “logical and interesting, but 

not really that valuable” training elements, though many 

such training elements may be found to exist throughout the 

literature regarding the training and development of self-

directed teams.                  

From the forty training elements offered within the 

survey administered during the conduct of this research 

study, three primary groups of training elements emerged 

from the survey data collected.  Thirteen teamworking skills 
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training elements loaded on Factor 1, nine technical skills 

training elements loaded on Factor 2, and seven business 

skills training elements loaded on Factor 3.  These twenty-

nine self-directed work team training elements may now be 

used to form a solid foundation of any training program 

focused on the development of empowered team members. 

   In addition to the identification of the three Factor 

Groups that emerged during the analysis of the survey data 

obtained, as well as the identification of the key training 

elements comprising each Factor Group, several other 

insights into the opinions of actual members of self-

directed work teams were obtained.  It was discovered, for 

example, that the team members surveyed found their training 

in the area of Teamworking Skills (Factor 1 elements) to be 

the most useful of the three factor groups  in actual 

practice (Average Mean Score of Elements = 4.4).  The second 

highest ranking group of training elements was found to be 

those involving Technical Skills training (Average Mean 

Score of Elements = 4.2).  Business Skills training ranked 

the lowest of the three groups of training elements found to 

emerge as factors (Average Mean Score of Elements = 3.97).   

 Training and development professionals involved in the 

design of training programs intended to develop the skills 

needed to successfully implement self-directed work teams 

may well take their lead from these results.  With 

Teamworking Skills training ranked as most valuable by 

actual team members to their success, the implementation of 
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any self-directed work team training program may be most 

effective if such training is introduced early in a training 

program.  Technical skills training elements may be worked 

into the program next, while the area of business skills 

training may need to be addressed after teams have become 

solidly grounded in their day-to-day operational 

responsibilities.    

Management representatives considering the 

implementation of a self-directed work team training program 

in conjunction with training department personnel may feel 

that it is important that employees be trained in such 

Business Skills areas as “Presentations / Presentation 

Skills” (survey item number 20).  Actual team members 

surveyed in this research study, however, have clearly shown 

that they have found Teamworking Skills training elements 

such as “Handling Conflict”, “Giving Constructive Feedback”, 

and others much more useful in actual practice.  Both 

corporate training personnel and independent training and 

development professionals alike may now use the empirical 

data gathered as a result of this research study to convince 

upper level management representatives to follow a training 

plan that will be more relevant to the individuals being 

trained.  Not only has an effective training “recipe” now 

been determined that is based on solid empirical evidence, 

but the order that the three main ingredients should be 

entered into the “mix” has also been defined.   
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The perceived value of the training elements within 

each factor group has also been determined from the survey 

data analyzed.  The training elements comprising each of the 

three factor groups were sorted using their mean scores.  

This “sorting effort” was undertaken to identify the 

training elements perceived to be the most useful to team 

members within the factor groups, and to “force rank” the 

elements.  Empirical evidence has thus been provided that 

allows industrial training and development personnel to use 

yet another tool in their planning of any team training 

program.  It may be important, for instance, to begin any 

training program related to teamworking skills with the 

specific training elements (Setting Expectations & Follow 

Through – first, Training & Coaching Others – second, etc.) 

that have been found to be most valuable to team members 

receiving teamworking skills training in the past. 

An additional implication that might be drawn from the 

results of this study involves the perceived universality of 

opinions expressed by the team members surveyed at six 

different industrial sites.  Given the ANOVA results 

obtained and the universality of opinions expressed, it is 

reasonable to question whether similar opinions would also 

be found among team members in other environments and 

empowered team settings.  A variety of such settings seem to 

exist through the industrialized world. 

Though the teams surveyed as part of this study were 

all located in eastern North and South Carolina, self-
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directed teams are considered important throughout the 

world.  Teams are considered important to organizational 

success in a number of industries and countries.  Hickman 

and Creighton-Zollar (1998) quote a Jackson and Ruderman 

observation that “as organizations begin to use team 

structures, they find that they must understand and 

effectively manage diversity in order to be 

successful(p.2)”.  They point out that the most productive 

teams will be those that utilize the diversity of team 

members to the fullest(Ibid). 

Neale and Mindel (1992) discuss the development of an 

effective team composed of forty people spanning thirteen 

different nationalities in their article on multicultural 

teamworking.  Frazee (1998) cites the fact that team-

building and self-managed teams were the two “top” high 

performance practices that companies employed throughout the 

world in another article on organizational excellence around 

the globe.  She cites the use of such high performance 

practices in Australia, the Pacific Rim, France, the United 

States, Canada, South Africa, Japan, and the United Kingdom 

(p. 6).   

Clearly, empowered and diverse teams are in place and 

functioning well throughout the world.   In North and South 

Carolina, the findings of this study demonstrate a solid 

consistency of opinion among team members regarding the 

value of key training elements across six different 

industrial sites.  A similar consistency of opinion was 
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clearly found to exist between male and female team members.  

The same consistency was found to exist between minority and 

majority team members also.   

Such results, coupled with the apparent universality of 

empowered teams throughout the world, might lead one to 

consider the very real possibility that their exists a 

universality of opinion regarding the value of various types 

of self-directed work team training among team members 

internationally.  Though a considerable amount of research 

would be needed to confirm such a possibility, the 

consistency of opinions demonstrated among the team members 

surveyed as part of this study may warrant the development 

and testing of such theories for future study.  

The final, and perhaps least important, finding in 

relation to the overall results of the study is that a 

number of team members at the six sites surveyed either 

wanted initial training in some of the training areas 

identified, or they wanted more training in those areas.  

While not as useful to the industrial trainer seeking to 

implement a self-directed work team program for the first 

time, this information might be found useful to those 

training and development professionals seeking to review and 

reinforce the training of existing teams.  The empirical 

evidence derived from the conduct of this study provides a 

relevant indication of areas in need of on-going or follow-

up training within a team environment.  
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An example may be found with survey question number 

forty, as 14.3 % of respondents indicated that they need 

more training in “Safety and Housekeeping”, while 12.9 % 

indicate that they have not received this training but need 

it.  This question has the highest Mean Score response of 

any of the forty questions on the survey (4.7 on a Lickert 

Scale of 1 to 6), yet it also has the highest response 

percentage at 14.3% of any question marked as “need more 

training.”  Based on this feedback from study participants, 

it may be considered worthwhile to plan for additional 

“Safety and Housekeeping” training as part of any effort to 

improve the skills of new or existing teams.  

 
Recommendations For Future Research  

 The results of this study satisfy many of the questions 

that have been “bothering” this researcher for a number of 

years.  Why has no one documented the opinions of self-

directed work team members regarding the types of training 

they have found to be the most useful?  Of all the many 

varied programs regarding the implementation of self-

directed work teams, do they have only training elements 

that really work?  Are only team-working skills really 

important, or are training efforts in other areas also 

valued by members of self-directed teams?   Is the same type 

of training applicable at different industrial plants, or is 

a specially tailored program needed for each?  These 
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questions have been expressed differently through the 

development of the research questions found within this 

study, but they all are answered – at least in regard to the 

employees of six plants located in the eastern regions of 

two Southern states. 

 The most obvious recommendation to be made at the 

conclusion of a study such as this is that “once is just not 

enough.”  An original survey instrument has been developed 

to solicit the opinions of self-directed work team members 

and it has now been tested within this one study.  Only a 

small geographic region of two states has been involved in 

the survey.  Only six industrial sites have participated in 

the study within that region, and the number of respondents 

from some of the six sites has been small.  Only 

manufacturing industries have been surveyed.  No 

representation from service sector industries, also known to 

employ self-directed teams, has been included in the study 

either, though it is clear that self-directed teams exist in 

a number of different sectors regionally, nationally, and 

internationally. 

 For the results of this study to be used to enact 

significant changes to training programs within industry, 

the results must be verified through the conduct of many 

more such studies.  Such studies should cover a larger 

variety of industries, and should certainly be conducted in 
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different regions of the country before any comprehensive 

conclusions may be reached.  While this research study may 

be considered as a “good start,” it should not be considered 

a study that has reached an end.   

 In conducting additional trials of the survey 

instrument developed for use in this study, it is highly 

recommended that such studies be conducted through the use 

of partnership arrangements with either universities or 

community colleges and industrial plants throughout the 

country.  The single largest obstacle to the completion of 

this study has been to find manufacturing plants willing to 

participate in the administration of the survey instrument.  

In fact, the process of finding survey sites willing to 

participate in the study has taken nearly a year to 

accomplish.  Sites initially willing to participate often 

declined to participate after months of “running it by” 

upper management.   

If not for the kind help and consideration of friends 

working within three of the plants contacted as potential 

survey sites, this study would have taken much longer to 

complete.  Even with their help, participation of employees 

at two of the three plants has been limited.  Due to the 

poor return rates from several of the sites surveyed, the 

total number of surveys available for analysis was also 

lower than desired.  One cannot help but feel that if future 
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studies are conducted with the full cooperation of upper 

level management, at the various plant sites to be surveyed, 

a much larger number of survey samples may be obtained.  

Additional participation in future studies will only result 

in a larger and clearer voice on the part of self-directed 

work team members interested in the effectiveness of the 

training they receive.     

The value of self-directed and empowered employees to 

the success of our industrial sector is such that the 

effective training of self-directed and empowered teams must 

be continually refined and improved.  In gathering research 

data directly from employees working in such teams, the 

voices of experienced team members may finally be heard.  

The results of this research study clearly demonstrate that 

by listening to those that have worked as team members, we 

can improve the quality of the team training experienced by 

workers throughout the industrial world.  Working hand-in-

hand with training professionals, self-directed team members 

can help form a “winning team” when it comes to effective 

training program development. 
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Dear Self-Directed Work Team Member, 
 
 I am conducting a study to gather the opinions of self-directed / self managed 
team members located in Southeastern North Carolina.  I am the Plant Manager of 
the Penn Ventilation manufacturing plant located in Tabor City, North Carolina.   I 
am also a graduate student at North Carolina State University.  I have been 
studying self-directed work teams for several years, and have been especially 
interested in the training of team members.  Unfortunately, I have been unable to 
find any studies where the opinions of actual team members have been gathered in 
regard to their training.  I personally feel that those individuals actually working in 
self-directed work teams should be heard.  I also feel that it is important that you be 
given the opportunity to tell others which training experiences were most valuable 
to you. 
  

Attached is a survey that lists a number of training elements used in the 
training of self-directed or self-managed work teams.  Please allow your opinions to 
be heard!  By taking a few minutes to express your opinions of the training you 
received, you may help future work team members to experience more effective 
training.   
 

 Please do not put your name on the survey.  In this way, your responses will 
remain private.  The combined results of this survey will be used to improve the 
quality of training used in self-directed work team training programs throughout 
our State and Nation.  I thank you in advance for your valuable contributions! 

 
Sincerely, 

 
 
 

      Gary Lanier 
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SELF-DIRECTED WORK TEAM TRAINING SURVEY 
 
For each question, please rate the usefulness (importance) of the training elements listed below to the success of self-directed / self-managed work teams.  Please 
circle your response for each numbered item.  Please Note:  It is important that you respond to each question for this study to be accurate!  Thank you for your 
input! 
 
                                                              |  Critical |     | If You Have Not Been |   If You Have Been Trained    
      |       No  |      Little |    Somewhat |      |    Very |      To  |     | Trained in This Area, |   In This Area But Feel You 
      |       Use |       Use |      Useful |   Useful    |    Useful |   Success |     |  But Feel It Would Be  |  Need Additional Training  
      | | | | | | |     |Useful,  Circle The X |  Circle The “M” Below 
      | | | | | | |     |  | 

1. Training in the area of  “Conducting Effective Meetings” would be: |        1 |         2  |           3 |         4 |        5 |        6  |     | X |  M                      
     | | | | | | |     |  | 

2. Training in the area of “Effective Listening” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
| | | | | | |     |    |  

3. Training in the area of “Handling Conflict ” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
      | | | | | | |     |  | 

4. Training in the area of  “Group Problem Solving” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
| | | | |      | |     |  | 

5. Training in the area of “Understanding The Roles and  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
Responsibilities in Self-Directed Teams” would be:   | | | | | | |     |  | 
      | | | | | | |     |  | 

6. Training in the area of “Continuous Improvement Methods”  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
would be:     | | | | | | |     |  | 

     | | | | | | |     |  | 

7. Training in the area of  “Team Facilitation Skills” would be:       |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
| | | | | | |     |  | 

8. Training in the area of “Giving Constructive Feedback” would be:     |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
| | | | | | |     |  | 

9. Training in the area of “Dealing With Ineffective Team  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
Members” would be:     | | | | | | |     |  |  

      | | | | | | |     |  |  

10. Training in the area of  “Understanding Behaviors --   |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M  
Both My Behavior & The Behavior Of Others” would be:  | | | | | | |     |  | 

| | | | | | |     |  | 

11. Training in the area of “Teamwork & Group Dynamics” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
| | | | | | |     |  | 

12. Training in the area of “Training & Coaching Others ” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
| | | | | | |     |  | 

13. Training in the area of “Valuing Differences / Diversity Awareness”       |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
would be:     | | | | | | |     |  | 

14. Training in the area of “Interviewing & Selecting Team Members”          |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
would be:     | | | | | | |     |  |  

15. Training in the area of “Setting Expectations & Following  |       1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
Through” would be:     | | | | | | |     |  | 

      | | | | | | |     |  | 

16. Training in the area of  “Ethics” would be:    |        1 |         2  |           3 |         4 |        5 |        6  |     | X | M 
| | | | | | |     |  | 

17. Training in the area of “Rewards & Recognition” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                       M 
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                                                              |  Critical |     | If You Have Not Been |   If You Have Been Trained    
      |        No  |      Little |   Somewhat |      |    Very |      To  |     | Trained in This Area, |   In This Area But Feel You 
      |        Use |       Use |      Useful |      Useful  |    Useful |   Success |     |  But Feel It Would Be  |  Need Additional Training  
      | | | | | | |     | Useful,  Circle The X |  Circle The “M” Below 

18. Training in the area of “Planning & Goal Setting” would be:        |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
   | | | | | | |     |  | 

19. Training in the area of “Customer Satisfaction” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

20. Training in the area of “Presentations / Presentation Skills” would be: |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

21. Training in the area of “Risk Taking” would be:    |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

22. Training in the area of “Evaluating Team Performance” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

23. Training in the area of “Company Operations & Structure” would be: |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

24. Training in the area of “Budgets & Budget Development” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

25. Training in the area of “Understanding The Organization’s Culture” would be: |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

26. Training in the area of “Negotiating With Suppliers” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

27. Training in the area of “Effective Decision Making” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

28. Training in the area of “Measuring Team or Work Group Performance” would be: |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
_      | | | | | | |     |  |  

29. Training in the area of “Group Problem Solving Techniques”  would be: |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
| | | | | | |     |  | 

30. Training in the area of “Statistical Process Control / SPC” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

31. Training in the area of “Continuous Improvement Techniques” would be: |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
| | | | | | |     |  | 

32. Training in the area of “Equipment Operation” would be:       |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

33. Training in the area of “Troubleshooting Equipment” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

34. Training in the area of “Shop Floor Layout” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

35. Training in the area of “Workflow Analysis” would be:  |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  |  

36. Training in the area of “Assessing & Reducing Labor Costs And   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
Improving Productivity” would be:    | | | | | | |     |  |  

      | | | | | | |     |  |  

37. Training in the area of “Quality Tools and Concepts” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

38. Training in the area of “Record Keeping” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

39. Training in the area of “Computer and Software Usage” would be:   |        1 |         2  |           3 |         4 |        5 |        6  |     | X |                 M 
      | | | | | | |     |  | 

40. Training in the area of “Safety and Housekeeping” would be:   |        1 |         2  |           3 |         4 |         5 |        6  |     | X |                 M 
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Demographic Information: 
 
Please circle the appropriate response to the general information questions below: 
 
1.    My age is: __________  
 
2.    My gender is: A) Female B) Male 
 
3.    My racial / ethnic group is: A) White / Caucasian B) Black / African American  C) Hispanic  D) Native American 
   E) Asian  F) Other – List: _______________ 
 
4. The number of years (rounded off) that you have worked as a self-directed / self-managed work team member: ___________ years 
 
5. The number of years (rounded off) that you have worked for  your current employer: ___________ years 
 

 
  

THANK YOU FOR YOUR INPUT!!!! 
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Appendix B 
 

Survey Instrument Development Tool – 
 

Matrix Identifying Key Training Elements 
 

From Literature and Panel of Experts 
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TEAMWORK / INTERPERSONAL / SOCIAL  SKILLS TRAINING ELEMENTS  
SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING 

ELEMENTS FROM LITERATURE ELEMENTS FROM MR. DONALD F. ELEMENTS FROM MS. SALLY ELEMENTS FROM DR. GAYLE 

REVIEWS CONDUCTED ON SELF- BARKMAN AT THE BUSINESS  LOVE, PARAGON CONSULTING,  CARSON AT THE CARSON RESEARCH 

DIRECTED WORK TEAM TRAINING CENTER, OAK RIDGE, TN GREENVILLE,SC CENTER, MIAMI BEACH, FL 
__Meetings Management / 
Holding (Running) Effective 
Meetings / Leading Meetings 
(Parker,1990; Wellins, 
et.al.,1991) 

__Conducting effective meetings      __Meetings Management  

__Listening (Parker, 1990; 
Carnevale, et al, 1990) 

      __Effective Listening Skills  

__Resolving Conflict / 
Handling Conflict (Manz,1992; 
Sheridan, 1991; Wellins, et 
al, 1991; Parker, 1990) 

__Handling conflict     Resolving Conflict & Learning 
     to Value the Benefits of   
     Conflict 

 

__Consensus Building (Neale & 
Mindel, 1992; Sheridan, 1991; 
Parker, 1990) 

__Problem solving in groups: 
using methods which help groups 
reach consensus and solve 
problems.  ** 

     __Group Problem Solving and  
     Concensus Building 

 

__Role Clarification / 
Understanding the Different 
Roles & Responsibilities 
Within the Team (Neale & 
Mindel, 1992; Wellins, et al, 
1991; Parker, 1990) 

__Roles and responsibilities in 
self-directed teams 

     __Roles and responsibilities   
     in self-directed teams 

__Understanding the self-managed team: 
What is it?  Why is it different?  
Should you have it? Key components.  
Advantages / Disadvantages. 
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TEAMWORK / INTERPERSONAL / SOCIAL  SKILLS TRAINING ELEMENTS (CONT”D) 
SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING 

ELEMENTS FROM LITERATURE ELEMENTS FROM MR. DONALD F. ELEMENTS FROM MS. SALLY ELEMENTS FROM DR. GAYLE 

REVIEWS CONDUCTED ON SELF- BARKMAN AT THE BUSINESS  LOVE, PARAGON CONSULTING,  CARSON AT THE CARSON RESEARCH 

DIRECTED WORK TEAM TRAINING CENTER, OAK RIDGE, TN GREENVILLE,SC CENTER, MIAMI BEACH, FL 

 
__Mentorship / Modeling 
(setting or providing an 
example) (Carnevale,et al, 
1990;Parker, 1990) 

__Inspiring change:  seeing 
oneself as an innovator,educator, 
and change agent. ** 

     __Understanding and  
     Facilitating Change.   
     __Understanding how not to fear 
     change.  (the reason people  
     fear change is that they feel  
     they are giving up so many  
     things - they must see what  
     they will be gaining as a  
     result of the change) 

__Designing the process for the Best 
results:  The new roles.  Maximizing 
re-engineering efforts.  Involving 
everyone for a management / employee 
partnership.  Evolving from the 
problem solving group to SMTs.  
Continuous improvement methodology. 

__Assertiveness / Ability to 
Intervene in the Group 
Process (Parker, 1990; 
Carnevale, et al, 1990) 

__Facilitating teams:  
understanding how teams work and 
knowing how to lead and support 
them. ** 

 
     __Team Facilitiation 

__The person, Team, and Organization: 
The benefits to each.  How to handle 
the change process.  How to implement 
over the long term.  SMTs and the 
customer - internal and external.  
Compensation and rewards. 

__Feedback / Communication 
Skills (Wellins, et al,1991; 
Carnevale, et al, 1990) 

__Communications (listening and 
expressing) 

     __Interpersonal Skills -   
     Commuication, Feedback and  
     Listening 

 

__Dealing With Ineffective 
Team Players (Parker, 1990) 

   

__Influencing Others 
(Wellins, et al, 1991) 

 
 
 
 
 
 

  
 
 
 
 



 139

TEAMWORK / INTERPERSONAL / SOCIAL  SKILLS TRAINING ELEMENTS (CONT”D) 
SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING 

ELEMENTS FROM LITERATURE ELEMENTS FROM MR. DONALD F. ELEMENTS FROM MS. SALLY ELEMENTS FROM DR. GAYLE 

REVIEWS CONDUCTED ON SELF- BARKMAN AT THE BUSINESS  LOVE, PARAGON CONSULTING,  CARSON AT THE CARSON RESEARCH 

DIRECTED WORK TEAM TRAINING CENTER, OAK RIDGE, TN GREENVILLE,SC CENTER, MIAMI BEACH, FL 

 
__Self Assessment / 
Understanding Strengths and 
Preferences (Carnevale,et al, 
1990) 

Understanding Others' Behavior & 
Your Own 

     __Self Assessment /     
     Understanding Probable  
     Strengths and Possible  
     Weaknesses 

 

__Group & Adult Development 
Processes (Carnevale, et al, 
1990) 

__Team work and group dynamics      __Team work and group dynamics  

__Valuing Differences / 
Diversity Awareness 
(Carnevale, et al, 1990) 

   

__Training / Coaching 
(Benson, 1992) 

__How to train others (on-the-job)     Coaching / Mentoring           
     __ Influencing vs. Instructing 

 

 __Training:  educating and 
training people in quality and 
participation values, concepts, 
and methods. ** 

 __Preparing Your People:  How to work 
through the stages of the SMT.  Re-
examining the Work Process.  
Implementing Cross Training.  How 
productivity increases.  Motivation 
for a SMT. 

__Selecting Team Members 
(Wellins, et al, 1991) 

__Interviewing and selecting team 
members 

     __Interviewing and selecting  
     team members 

 

       __Expectation Setting & Follow  
    Through                          

     __Accountability vs.  
     Responsibility 

 

__Ethics (Parker, 1990)       __Company Core Values  
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TEAMWORK / INTERPERSONAL / SOCIAL  SKILLS TRAINING ELEMENTS (CONT”D) 
SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING 

ELEMENTS FROM LITERATURE ELEMENTS FROM MR. DONALD F. ELEMENTS FROM MS. SALLY ELEMENTS FROM DR. GAYLE 

REVIEWS CONDUCTED ON SELF- BARKMAN AT THE BUSINESS  LOVE, PARAGON CONSULTING,  CARSON AT THE CARSON RESEARCH 

DIRECTED WORK TEAM TRAINING CENTER, OAK RIDGE, TN GREENVILLE,SC CENTER, MIAMI BEACH, FL 
 
__Rewards and Recognition 
(Parker, 1990) 

  
     __Rewards and Recognition 

 
 
 
BUSINESS SKILLS TRAINING ELEMENTS 
 
__Planning & Goal Setting 
(Parker, 1990; Carnevale, et 
al, 1990) 

__Company purpose, objectives,and 
strategies 

     __Company purpose, objectives,  
     and strategies.  Company Core  
     Values.  Why is the company  
     going to seft directed work  
     teams and what is in it for   
     the employee?   
                                     

     __Planning and Goal Setting 

__Communicating the Vision and 
Mission:  Networking with others at 
the right stages.  Proven strategies 
for high performing teams.  Ways to 
avoid common mistakes.  Building 
commitment throughout the 
organization.  Participative 
management practices. 

__Negotiating Requirements 
with Suppliers & Customers 
(Wellins, et al, 1991) 

__Satisfying customers: using 
effective measures to meet and 
exceed customer expectations. ** 

     __Customer Expectations  

 

__Customer needs and competitive 
forces 

  

 
__Presentations / 
Presentation skills (Wellins, 
1990; Parker, 1990) 

__Making presentations __Presentation skills  

  __Role of a Leader and Essential 
Leadership Skills** 
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BUSINESS  SKILLS TRAINING ELEMENTS (CONT”D) 
SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING 

ELEMENTS FROM LITERATURE ELEMENTS FROM MR. DONALD F. ELEMENTS FROM MS. SALLY ELEMENTS FROM DR. GAYLE 

REVIEWS CONDUCTED ON SELF- BARKMAN AT THE BUSINESS  LOVE, PARAGON CONSULTING,  CARSON AT THE CARSON RESEARCH 
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__Risk Taking (Parker, 1990)   Barriers and Actions:  In depth look 

at dealing with them.   Assessing the 
current state and moving forward.  
When conflict results.  Building on 
each other.  Decision making and the 
SMT. 

Monitoring and Evaluation / 
Evaluating Team Performance 
(Wellins, et al, 1991; 
Hoffman, 1990) 

__Promoting participation: 
documenting, recognizing, and 
rewarding the results of quality 
and participation efforts.  ** 

 __Who is the leader?:  How do you 
practice leadership in SMTs?  Skills 
and traits necessary.  How does this 
affect the manager, supervisor, 
foreman, boss?  How many layers are 
necessary?  The view from senior 
management. 

__Administrative Procedures 
(Orsburn, Moran, et al, 1990)

__Company operations and 
structure, i.e., Financial, 
Operational, Sales & Marketing, 
Information Systems, Human 
resources 

__The Company's Basic Administrative 
Processess 

 

__Organization's Operational 
Culture / Structure / Systems 
(Neale & Mindel, 1992; 
Carnevale, et al, 1990) 

__Designing involvement systems: 
knowing how to design and 
implement high performance work 
systems. ** 
 
 
 

__Understanding Organizational 
Culture 

__Budgeting / Budget Development 
Process 
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__Budgeting / Budget 
Development (Wellins, et al, 
1991) 

__Company financial performance 
and accounting processes 

 __Negotiation Skills / Negotiating 
With Suppliers/ Conflict Resolution in 
the Business Environment 

__Effective Decision Making 
(Neale & Mindel, 1992; 
Sheridan, 1991) 

__One's personal effect on 
business performance and vise 
versa 

     __Effective Decision Making  __Research & Selection of Suppliers 

 __Measures for work group 
performance 

     __Measuring team performance  

 __Involving unions:  enlisting 
joint union-management support of 
employee involvement activities. 
** 

     __Involving unions:  enlisting  
     joint union-management support  
     of employee involvement  
     activities. ** 

 

 

__Assessing quality systems:  
using external resources and 
measurements such as the Baldridge 
criteria.  ** 

  

 
 



 143

TECHNICAL  SKILLS TRAINING ELEMENTS (CONT”D) 
SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING SUGGESTED TRAINING 

ELEMENTS FROM LITERATURE ELEMENTS FROM MR. DONALD F. ELEMENTS FROM MS. SALLY ELEMENTS FROM DR. GAYLE 

REVIEWS CONDUCTED ON SELF- BARKMAN AT THE BUSINESS  LOVE, PARAGON CONSULTING,  CARSON AT THE CARSON RESEARCH 

DIRECTED WORK TEAM TRAINING CENTER, OAK RIDGE, TN GREENVILLE,SC CENTER, MIAMI BEACH, FL 

 
__Problem Solving / Group 
Problem Solving Techniques 
(Wellins,et al, 1990; 
Carnevale, et al, 1990; 
Schmidt, 1985) 

__Group problem solving techniques      __Problem Solving / Group  
     Problem Solving Techniques 

 

 __Problem recognition and problem 
solving. 

  

Statistical Process Control 
(Wellins, 1992) 

__Statistical process control 
techniques. 

     __Statistical Process Control  

 __Using statistics:  using 
statistical process control 
methods when appropriate. ** 

  

__Continuous Improvement 
Techniques (Wellins, 1992) 

Process planning / improvement:  
using analytic tools to depict, 
modify, and design a process.** 

     __Continuous Improvement  
     Techniques 

__Action plans for Specific Needs and 
Goals:  Measurement, appraisal, 
reward.  How to prevent going back.  
Evaluating the degree of empowerment.  
Career development in self-directed 
environments.  Revisiting your 
transition plan. 

 __Overview of total work process      __Overview of total work  
     process 
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       __Visits to other companies to  

     see firsthand how team based  
     organizations work    Discuss  
    with managers, employees, union  

     leaders what has gone well and  
     what pitfalls to be on the  
     lookout for 

 

 __Equipment operation   

__Troubleshooting (Wellins, 
1992) 

__Equipment Maintenance      __Troubleshooting  

__Shop Floor Layout (Perry, 
1991)       __Operations WorkFlow and Floor Layout 

__Reducing Labor Costs 
(Perry, 1991)       __Assessing Labor Costs and Productivity 

__Quality Tools & Concepts 
(Wellins, et al, 1991) __Quality measurements   

__Work Flow / Process 
Analysis (Wellins, et al, 
1991) __Workflow and process analysis 

     __Process Mapping 

 

 __Record keeping   
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Computer operation, software and 

database usage.  

 

Auditing:  understanding quality 
assurance terms, definitions, and 
standards. **  

 __Safety and housekeeping      __Safety 

  

     __Cross-functional job skills.  
     (Employees need to learn how to  
     do multiple jobs or functions – 
     not just the one they did prior 
     to work teams) 
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Appendix C 
 

Summary of Manufacturing Plants Located in  
  

Southeastern North Carolina Utilizing 
 

Self-Directed Teams 
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Manufacturing Plants Located in Southeastern North Carolina Utilizing Self-Directed Teams 
 
 

Random 
Selection 

Order County Company Employees Phone Contact   Use SDWTs? 

G Columbus 

 
Lau Industries -- Penn 
Ventilation 140 910-653-3061 Jim Wilhelm, HR Manager # 

Yes -- Empowered with 
Leadpersons 

 
 

H Cumberland Black & Decker 1400  Dora Barron, Group Manager # Yes -- Empowered Teams 
 

F New  Hanover Corning Inc 1200 910-395-7170 Jody Wainio, Trng Dir  YES -- Team Based Org 
 

B New  Hanover Interoll Corp 120 910-799-1100 Joe Olson -- Ext 120  Yes -- Are Implementing 
 

A 
 
New  Hanover 

 
Kosa 400

 
910-341-5500 

 
Charlie Miller, Mtl Handling Grp 
charles.miller@kosa.com 

  
YES -- In Some Groups 

 
E Richmond Owens-Illinois Inc 275 910-582-7301 John Mulcrone, Persnl Mgr  YES –Teams & Supervisors 
 
 

C Robeson Campbell Soup Co 1100 910-844-5631 Loretta Hoeffner, Trgn Director # YES 

     
loretta-
hoeffner@campbellsoup.com   

 
D 

 
Scotland 

 
Meritor Automotive Inc 300

 
910-844-9401 

 
Tony Wooten, Dir HR 

  
YES --Use Both Teams & 
Supervisors 

        
        

# -- Agreed To Participate In Survey      
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Appendix D 
 

Panel of Experts 
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DONALD F. BARKMAN 
PRESIDENT 

THE BUSINESS CENTER
KNOXVILLE, TN

The Business Center was established in 1988 by Don Barkman to provide 
consulting and training services in the areas of human resources and 
organization development. Don helps clients achieve higher levels of 
organization performance through strategic leadership thinking and 
workforce education and participation. Don personally consults on: 

>Open-book management >Organization change strategies 

>Business education >Management development 
>Skill-based pay >Team design 
>New plant start-ups >Team building/training 

Don has created uniquely practical programs in these areas including: "BIZ 
WIZ®," "Journey to Excellence," Building Better Meetings," Training 
Others," and "Effective Team Discipline." Don has also written three books: 
Open Book Management -- Your EZ Intro to OBM, Designing Skill-Based 
Pay, and Start-up, A Guide to Getting Off on the Right Foot,. Domestic and 
international users of these materials include: AlliedSignal, Champion 
International, Coca-Cola Company, General Foods, Hershey Foods, James 
River, Parker Hannifin, Union Carbide, TRW, and the 3M Company.  

Don's international work experience includes:  

+ Pioneering work in Open-Book Management and business education for all employees. 
+ Creation of self-directed work team organization and supporting HR systems. 
+ Development of skill-based pay systems for both new and existing plants. 
+ Design and delivery of training for employee work teams and team leaders. 
+ Guidance of Continuous Quality Improvement effort for major division of a hospital. 
+ Design of performance appraisal processes and training of managers and supervisors. 
+ Survey/feedback on leadership practices for an award winning manufacturing plant. 
+ Employee survey design, administration, and feedback.  
+ Consultation on the creation of a multi-plant manufacturing network. 
+ Redesign of the management system for an old unionized plant. 
+ Coaching of managers and employees for presentations on business results. 

Clients personally served by Don include:  

+ A. E. Staley Mfg. Company Corn syrup refining 
+ AlliedSignal Polymers manufacturing 
+ Amylum Group (Europe) Grain processing 



 150

+ Champion International Paper and Forest Products
+ Hill's Pet Nutrition (Colgate-Palmolive) Science Diet pet nutrition
+ Parker Hannifin Corporation Diversified manufacturing
+ Pohlman Inc. Aluminum machining 
+ St. Mary's Medical Center Healthcare 
+ TRW Fuji Valve Inc. Engine valves 

Prior to establishing The Business Center, Don held a variety of human 
resources positions. At A. E. Staley Mfg. Co., he was manager of human 
resources and organization development for their new plant start-up in 
Loudon, TN. Don designed and implemented a participative team 
management system for the plant and later served on the corporate HRD 
staff. Prior to Staley, Don initiated and managed the corporate HRD 
function for Brown-Forman Corporation. At B-F he created an integrated 
system of training and administrative programs for objective setting, 
performance appraisal, career planning, and management development. He 
also successfully conducted the first corporate attitude survey and follow-
up. Before B-F Don designed and conducted development programs for 
managerial and professional employees at Borg-Warner Chemicals. He was 
also the internal job design coordinator working with Roy Walters and 
Assoc.  

Don holds a B.A. degree from the University of Notre Dame and an M.B.A. 
from Ohio University. He has been a speaker at numerous national 
conferences including: American Society for Training & Development, 
Association for Quality & Participation, and the Ecology of Work. 

 

The Business Center 
120 Westview Lane 

Oak Ridge, TN  37830 
865-220-0774 
888-988-2275  

 
Website Content Copyright © 1999 Don Barkman   (Reprinted With Permission) 
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Sally Love is President of Paragon Management Consulting, an international management-
consulting firm specializing in Organizational Development and Capital Project Execution.   
 
Sally earned an MBA from University of South Carolina and Bachelor of Science in Electrical 
Engineering from Clemson University. 
 
Paragon consults internationally and has improved the performance of and achieved breakthrough 
expectations for numerous companies.   
 
Sally is a recognized speaker and moderator of technical and management panels. Also, Sally has 
authored numerous management articles and papers:  
 
• It’s 8:00AM. Do You Know Where Your Company is Heading? 
• Company Core Values – Who Needs Them? 
• Subcontractor Partnering 
• A Training or Performance Problem? 
• Should You Conduct an Attitude Survey? 
• You Know What Needs to Happen, So Why Isn’t It Happening? 
• Building a Team: The Cedar River Project 
• Decision Making – Fact or Criteria Based 
• Strategic Alliances – Why do so Many Fail? 
• Ten Key Elements of Successful Alliances 
Prior to founding Paragon in 1992, Sally was a Project Manager for a leading international 
engineering company. 
 

Selected Paragon Clients: 
 

Eli Lilly, Ireland    Union Camp  

Mead      Wyeth Pharmaceuticals, Singapore 

Cedar River Paper Company  General Nutrition Products 

SEH America    Temple Inland 

Champion International   Weyerhaeuser Real Estate 

P.H. Glatfelter    International Paper 

Veracel Celulose, Brazil   Weyerhaeuser 

Beers Construction     Jaakko Pöyry Brazil 

United Parcel Service   Livermore National Labs 

Hovensa (Hess Oil)   Bayer Corporation 

Johnson & Johnson  
 
 
(Information provided by Ms. Sally Love for Inclusion in this research study) 
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Dr Gayle Carson 
 

Dr. Gayle Carson is recognized throughout the world as 
an expert on turning e-stream strategies into increased 
profits.  She has helped organizations build winning teams 
with over 1000 clients in over 50 industries.   
 

She has worked with companies in 49 states and 38 
countries, and has a long record of success as a business 
leader, educator, entrepreneur, and real estate investor.  
She knows and understands the workings of both large and 
small businesses, and helps them profit from emerging 
business trends.  She is an acknowledged expert on business 
trends in the new millennium, and can provide clients with 
training in such diverse fields as electronic 
communication, customer service, leadership, and decision-
making. 

 
Dr. Carson is a CSP (certified speaking professional) 

and a CPCM (certified consultant to management).  She may 
be reached at: 

 
www.mentoru.com or at 
 
The Carson Research Center 
2957 Flamingo Drive 
Miami Beach, FL 33140 
Phone: (305) 534-8846 

 
 
(Information obtained from mentoru and ASTD web sites – 
with permission)  


