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Abstract 
 

This study examines the relationship between the subordinates’ perception of the leadership styles and leadership 
effectiveness of newly trained Six Sigma professionals. The Multifactor Leadership Questionnaire (MLQ) was 
given to 150 recipients in aerospace business units at three different sites. It is of special interest to this industry 
which faces on-going reengineering processes to see the impact of Six Sigma training on the aerospace workers 
in terms of motivational needs and relationships between perceived leadership style and the self reported leader 
effectiveness behavior of the employees they supervise. The results showed a positive relationship on the outcome 
variables. Following Deming’s (1986) suggestion of instituting leadership focus, going beyond a managing-only 
perspective, into organizational effectiveness and quality improvement, a model (Mazouz, A and Hamamoto, 
1999) was developed that integrated business conditions, customer values and transformational vision. This study 
gives food for thought about the impact and usefulness of transformational and transactional leadership styles 
and their impact on motivation, extra effort and satisfaction when using Six Sigma methodology in business 
quality improvement initiatives 
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I. Introduction 
 

The primary intent of this research was to investigate the Impact of “Six Sigma Training”, in today’s workers in 
industry, given the on-going reengineering processes that industry is experiencing.  Of special interest are the 
motivational needs and relationships if any, between the two variables perceived leadership style of Six Sigma 
Trained managers and self-reported leader effectiveness behavior of the employees the supervise. The 
management challenges of the 21st Century require a fundamental paradigm shift in managerial approach and 
leadership style to address the impacts of rapidly evolving technology accompanied by increasing completion and 
market globalization.  Six Sigma is one of the quality and productivity improvement initiatives employed by some 
enterprises to address these new challenges. Considerable literature exists analyzing and comparing various 
theories of leadership and motivation related to effective organizational change management.  For Instance Burns 
(1978) observed that transformational leadership involves the process of influencing major changes in 
organizational attitudes in order to achieve the organization’s objectives and strategies. Bass (1985) described the 
recursive relationship of the organization culture and leadership style, noting that culture develops in large part 
from its leadership and also affects the development of its leadership. Bass further observed that transactional 
leader work their organizational cultures following existing rules, procedures, and norms; while transformational 
leaders change their culture based on a new vision and a revision of shared assumptions, values, and norms. 
Transformational leaders inspire, energize, and intellectually stimulate their employees. When an organization 
must adapt to changes in technology and the environment, its leadership is a critical factor in its successful 
change. 
 

In the industrial and business sector, Macco by (1979) concluded, “a higher level of leadership than ever before is 
necessary to survive and prosper in a world of increasing competition, of technology advances, changing 
government regulations, and changing worker attitudes.” A number of researchers in this field concur that leaders 
can transform followers, can create visions of goals that may be attained, and can articulate the ways to attain 
those goals (Bass, 1985; Bennis & Nanus, 1985; Burns, 1978; Tichy & Devanna, 1986).  The specific research 
questions are: 
 

1. Does Six Sigma Training Increase Leadership Skills? 
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2. Do Six Sigma Leaders after Training Influence Major Changes in the Organization And Achieve The 
Objectives Of The Organization? 

 

Six Sigma can be very beneficial to improving the bottom line- if implemented wisely. However, if the techniques 
are not used wisely, there is a very large danger that the program will be counterproductive and frustrating. 
Organizations can sometimes get too involved in “how to count defects” and report defect rates that they lose 
sight of the real value of Six Sigma- orchestrating process improvement and reengineering and bottom-line 
benefits through the wise implementation of statistical techniques. (Breyfogle, 1999).If an organization does not 
apply Six Sigma techniques wisely, it will fail. When this occurs there is a tendency to believe that the statistical 
techniques are not useful, when in fact the real problem is how the program was implemented and/or how the 
techniques were not effectively applied. Adapt the discipline and methods of Six Sigma to best improve the 
unique culture, industry, market position, people and strategy.  Six Sigma will not work as a thing- it has to be 
used in a flexible system.  As the use of Six Sigma matures, professionals will quickly spot: 
 

● Problem identification- by utilizing statistical process control and control charts 
● Problem definition and root cause analysis- Test of statistical significance: (Chi square, t-test and ANOVA) 
● Root cause analysis and prediction of results- Correlation and regression. 
● Optimal solution analysis and result validation- Design of Experiments. 
● Problem prioritization and prevention- Failure mode and effect analysis. 
● Defect Prevention and process improvement- Mistake proofing. 
● Product, service and process designs- Quality Function Deployment. 
 

Bass (1985) theory of transformational leadership is derived from Burn’s (1978) which indicated that 
transformational leadership refers to the process of influencing major changes in the organizational attitudes in 
order to achieve the objectives and strategies of the organization. Burns also stated that transformational 
leadership occurs when one or more individuals interact with others in such a way that leaders and followers raise 
each other to higher levels of motivation and moral values. Top level managers will continue to face the challenge 
of significantly changing organizations in order to maintain a competitive advantage. Because of this, 
transformational leadership will continue to be the center of management research. 
 

II. Approach and Methodology   
 

The relationship between subordinate perceived leadership styles and subordinate self-reported leadership 
effectiveness outcomes for managers recently trained in Six Sigma and to determine the perceived tendency for 
using transactional versus transformational leadership behavior. The most widely used measure of 
transformational leadership is the Multifactor Leadership Questionnaire (MLQ, Form5x-Short) to assess the 
independent variables (transformational and transactional leadership) and the outcome (or dependent) variables 
(extra effort, effectiveness and satisfaction).  A direct survey questionnaire was distributed to the business sites to 
collect the data. The target population for this research was Six Sigma recently trained professionals.  The survey 
was stratified into business unit groups. The actual return with over 150 surveys distributed was 110. This 
procedure provides for random selection of sample firms and will meet the criteria for simple random samples.  
As outlined in the MLQ questionnaire the dependent variable are transformational/transactional leadership styles 
and the independent variables were Idealized attributes (IIA), Idealized behavior (IIB), Inspiration Motivation 
(IM), Intellectual Stimulation (IS), Individualized Consideration (IC), Contingent Reward (CR), Management by 
Exception Active (MBEA), Management by Exception Passive (MBEP), Laissez-Faire (LF), Extra Effort (EX), 
Effectiveness (EFF) and Satisfaction (SAT).   
 

The following hypotheses examine the research questions stated:   
 

H1O There is no statistical relationship between transformational leadership and satisfaction. 
H1A  There is statistical relationship between transformational leadership and satisfaction. 
H2O There is no statistical relationship between transformational leadership and extra effort. 
H2A There is statistical relationship between transformational leadership and extra effort. 
H3O There is no statistical relationship between transformational leadership and effectiveness. 
H3A There is statistical relationship between transformational leadership and effectiveness. 
H4O There is no statistical relationship between transactional leadership and satisfaction. 
H4A There is statistical relationship between transactional leadership and satisfaction. 
H5O There is no statistical relationship between transactional leadership and extra effort. 
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H5A There is statistical relationship between transactional leadership and extra effort. 
H6O There is no statistical relationship between transactional leadership and effectiveness. 
H6A There is statistical relationship between transactional leadership and effectiveness. 
 

The multivariate interactive hypothesis and null are stated as follows: 
 

H7O There is no statistical significant difference between the transformational and transactional leadership 
scores. 

H7A There is statistical significant difference between the transformational and transactional leadership scores. 
 

The Transformational Leadership Significance is comprised of five segments: 
 

Idealized Influence (Attributed-4 Items): inspires in the followers’ unquestioning loyalty and devotion without 
regard to their own self-interest (Bass, 1985). The leaders are highly respected, and are seen by their followers as 
having an attainable mission and vision (Bass & Avolio, 1994, 1990; Avolio, Bass & Jung 1995).Idealized 
Influence (Behavior-4 Items): Specifies the importance of having a strong sense of purpose (Bass & Avolio, 
1995).Individualized /consideration (4-Items: is the individualized attention and a developmental or mentoring 
orientation toward subordinates (Bass, 1995). The leaders communicate personal respect to followers by giving 
them specialized attention and recognizing each one’s unique needs (Tepper & Percy, 1994).Inspiration 
Motivation (-4 Items): is the arousal and heightening of innovation by persuasively appealing to the faith and 
emotions of the follower rather than logical discourse (Bass, 1995). The extent to which the leader inspires 
followers to enthusiastically accept and pursue challenging goals and a mission or vision of the future (Tepper & 
Percy, 1994), Leader’s behavior results in the arousal of a shared vision and in the display of enthusiasm and 
optimism (Bass, Avolio, 1994).Intellectual Stimulation (4-Items): is the arousal and change in followers of 
problem solving, of thought and imagination, and of beliefs and values (Bass, 1985). The extent to which the 
leader enables followers to rethink the ways they do things, to challenge the conventional practice and thinking 
are important factors (Tepper & Percy, 1994). Followers are encouraged to try new approaches to problem 
solving, even if their approaches differ from choosing of their leader (Bass, Avolio, 1994). 
 

The Transactional Leadership Significance is comprised of three segments:  
 

Contingent Rewards (-4 Items): This style of leadership involves an interaction between the leader and the 
followers that emphasizes an exchange. The leader provides appropriate rewards when followers agreed upon 
objectives. Management by Exception (MBE) (Active-4 Items): Leadership behavior where the leader arranges to 
actively monitor deviations from standards, mistakes and errors in a followers assignments and to take the 
corrective action as necessary. Management by Exception (MBE)(Passive-4 Items): Leadership behavior where 
the leader waits for deviations, mistakes and errors to occur and then takes corrective action. 
 

The Nonleadership Significance is comprised of one segment: 
 

Laissez Faire Leadership (-4 Items): is the absence of leadership and/or the avoidance of intervention by the 
leader with no attempt to motivate or satisfy the follower’s needs (Bass & Aviola, 1990). The extreme degree of 
inactivity by leaders and this inactive style go beyond even passive MBE, and thus is a “do nothing” approach 
(Tepper & Percy, 1994). 
 

The Outcome Variable Significance is comprised of three segments: 
 

Extra Effort (-3 Items): Increases other’s willingness to try harder 
Effectiveness (-4 Items): Effective in representing others to higher authority 
Satisfaction (-2 Items): Work with others in a satisfactory way. 
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The dependent variable is EFF. The independent variables are EX, IIB, IM, CR, and MBEA in the final model. 
We used stepwise regression analysis, to check the final model derived.  The model is adequate with F ratio 
equals to 187.902 and p-value 0.000 which is significant as alpha of 1%. The R square is 0.90 and the R square 
adjusted is .96. In other words, 96% of the variation of Effectiveness is explained by the following variables: EX, 
IIB, IM, CR, and MBEA. The model developed is: EFF = 8.282E-03 + 0.894 EX + 0.585 IIB – 0.598 IM + 0.627 
CR – 0.529MBEA 
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The dependent variable is SAT. The independent variables derived from the model 6 in ANOVA are: EX, IIB, 
IM, CR, MBEP, and IS. 
The technique used is stepwise regression. 
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The model is adequate with F ration of 78.473 and p-value 0.000 which is significant at alpha of 1%. The R 
square is 0.82 and R square adjusted is 0.812. Thus we have 81% of the variation OS satisfaction is explained by 
the following variables: EX, IIB, IM, CR, MBEP and IS. 
 

The mode is: 
 

SAT = -.459E-02 + 0.989 EX – 0.438 IM + 0.756 CR – 0.678 MBEP – 0.328 IS 
 

All the slopes are significant for the variables in the model. The slopes for variables CR and MBEP are significant 
at 1%, on the other hand the slopes of IM and IS are significant at 5%. 
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The dependent variable is EFF. The dependent variables are: EX, IIB, CR, MBEA, and IM. 
 

The model is adequate with F ration equals to 83.235 and p-value of 0.000 which is significant at even alpha of 
1%. The R square is 0.80 and the adjusted R square is .79. 
 

The model is: 
 

EFF = 0.231 = 0.844 EX = 0.297 CR – 0.733 MBEA – 0.259 IM 
 

All the slopes are significant for the variables in the model at alpha 1% except IM which is significant at alpha 
5%.  The technique used in regression was stepwise. 
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g. Predictors in the model: 

(Constant), EX, IIB, CR, MBEA, IM                    h. Dependent variable: EFF 



International Journal of Business and Social Science                                                       Vol. 6, No. 8; August 2015 
 

152 

 

 



ISSN 2219-1933 (Print), 2219-6021 (Online)            © Center for Promoting Ideas, USA            www.ijbssnet.com 
 

153 

 
The dependent variable is SAT. The dependent variables are: EX, LF, CR, and MBEA 
The model is: 
EFF = 0.545 + 1.093 EX – 0.425 LF + 0.711 CR – 0.529 MBEA 
All the slopes are significant for the variables in the model at alpha 1%. 
The technique used in regression was stepwise. 
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Table 27: Illustrates Factor Analysis for LEADER 
 

Discussion of Findings 
 

The purpose of this study was to examine the relationship between transformational and transactional leadership 
and three outcome variables among trained Sigma trained professionals in the Aerospace Sector. First does Six 
Sigma Training Increase Leadership Skills?  And second does Six Sigma Leaders after Training Influence Major 
Changes in the Organization and Achieve the Objectives of the Organization? The Multifactor Leadership 
Questionnaire (MLQ) was used to measure leadership behavior (transformational and transactional style) and 
three organizational outcomes extra effort on the job, perception of leaders’ effectiveness, and subordinates’ job 
satisfaction. The MLQ was very useful in providing meaningful and valid data to individuals and the organization 
overall that served to help this organization examine its practices and consider the steps they needed to take to 
remain competitive in a very difficult time for the aerospace industry.  The population for this study consists of 
the Six Sigma trained professionals at three manufacturing sites. Responses were received from 110 of 150 
surveys (73%) in this study.  
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Based on the statistical analysis, the results indicate that there is a positive linear relationship between 
transformational leadership and satisfaction (Hypothesis 1), and there is a positive linear relationship between 
transformational leadership and extra effort (Hypothesis 2).  The results also indicated that there is a positive 
linear relationship between transformational leadership and effectiveness (Hypothesis 3) as also indicated, that 
there is a negative linear relationship between transactional leadership and satisfaction (Hypothesis 4).  The 
results indicated that there is a negative linear relationship between transactional leadership and extra effort 
(Hypothesis 5). The results indicated that there is a negative linear relationship between transactional leadership 
and effectiveness (Hypothesis 6). The results indicated that there is a significant difference between the 
transformational and transactional leadership scores (Hypothesis 7). 
 

The analysis showed the significant relationship on both transformational and transactional leadership styles and 
subordinates’ job satisfaction, extra effort on the job and perception of leader effectiveness on individual and 
work group performance. Three outcome variables showed the significance for the transformational leadership 
factors. Idealized Influence explained most of the variance for subordinates’ job satisfaction, extra effort on the 
job and perception of leader effectiveness. However, the Intellectual Stimulation provided the negative affect on 
the subordinates’ job satisfaction model. On the other hand, there is both positive and negative relationship 
between transactional leadership and subordinates’ job satisfaction, extra effort on the job and perceptions of 
leader effectiveness. The Contingent Reward showed the positive affect on three outcome variables as 
transformational factors. And the rest of the factors (Management-by-Exception (Active, Management-by-
Exception (Passive), and Laissez-Faire) provided the negative relationship with all outcome variables as Bass’s 
theory (1985). 
 

Limitations and Future Research 
 

In the transformational styles, leaders move the followers to transcend their own goal deployment initiatives for 
the good of the group, organization or business unit. The present findings should be viewed in the light of some 
limitations of the investigation that are suggestive of further study. Transformational leadership should be related 
to the different stages of mergers and acquisitions. The data analysis should also include both subordinates and 
their acquiring company representatives. In addition, the study has implications for understanding the 
development of leadership as an organizational capacity. It is extremely useful as a feedback tool for individuals 
and teams to see what behaviors they could do more of, and less of to improve outcomes. Second, research could 
examine additional word outcomes other than those investigated here. Extensive research attention has been 
devoted to such variables as work objective, additional components of motivation and components of job 
satisfaction that predict patterns for transformational and transactional leadership behaviors. Identifying other key 
variables related to desired outcomes can help organizations in employee Retaining, recruitment, placement and 
promotional policy. Third, an interesting issue would be to explore demographics and other variables that my 
influence leadership style such as implementing Six Sigma tools before mergers and acquisitions are transacted. 
Finally, the current study was a cross section. We examined a non-union environment with supporting business 
interest. Given the roadmap to business success, could a two tiered approach work (non-union to union and union 
to non-union) environment succeed?  
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