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Lean manufacturing, or more generally continuous improvement (CI), has been the 

methodology behind significant improvements in quality, work in process inventory 

reductions, lead time reduction and cost reduction while conversely being associated 

with failed implementations and occasionally with unpopular work practices.  This 

research focused on promoting understanding of CI methodology and practices while 

investigating the socio-cultural factors that promote short-term CI project success.  To 

investigate the relationships involved, a working model for short-term CI project 

effectiveness was developed and used to create surveys that were distributed to 

hospital employees who had completed a CI training course and had participated in at 

least one short-term CI project.  Open-ended questions and an investigation of a set of 

CI project documents (A3 reports) provided additional insight into the study and a 

more holistic perspective of the effectiveness of short-term CI projects and CI 

programs. 



 

Based on the findings from this study, affective commitment to change or the 

perception of the need for the specific change was the most significant predictor of 

three measures of project success; impact on area, attitude and task knowledge, skills 

and attitudes (task KSA).  Team autonomy or the amount of control over project 

activities that is given to project team members, was also a significant predictor of 

both task KSA and impact on area.  Results from the other two data sets support the 

need for further investigation of additional factors as predictors of short-term CI 

project success.  The results suggested that the projects had a positive impact to both 

social and technical systems in the hospital where the research was conducted. 
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Investigating Socio-technical Factors in Short-term Continuous 

Improvement Project Effectiveness 

 

1 INTRODUCTION 

The competitive environment produced by global markets and today‘s stressed 

economy has guided many organizations to look into cutting costs while maintaining 

satisfactory levels of product quality and customer service.  The healthcare industry is 

subjected not only to this national pressure but also to the added pressure of shrinking 

budgets and continuing reform.  Hospitals, like many other organizations have found 

lean manufacturing or more generally continuous improvement as a viable option to 

address their needs. 

1.1 Motivation  

Continuous improvement (CI) programs have been referred to by many 

different titles since the concepts gained worldwide attention when the Toyota 

Production System catapulted a startup company from a nation whose manufacturing 

and financial infrastructures had been decimated by World War II to be a global 

competitor who challenged and eventually dethroned auto giant Ford.  CI has been 

relabeled and repackaged but the core methodology remains the same: optimize 

services by making processes more efficient and reducing wastes of all forms.  At the 

epicenter of the CI landscape is the basic economic concept of maximizing returns of 

limited resources. 

As organizations have fought to compete or stay afloat in the turbulent 

economic seas, many have sought refuge in CI methodology as a vehicle to deliver 
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them from their struggles.  Like many programs that require a drastic change in 

thoughts and actions to effect change, CI implementations have not been universally 

successful. The lack of widespread success has unfortunately tainted the perception of 

the applicability of CI.  CI incarnations such as Lean have been viewed as being a cold 

hearted methodology that results in downsizing or that it is only successful in certain 

situations. These misconceptions are frequent because of a misunderstanding of the 

basic concepts and approach.   

The timing for this research could not be better with the current economic and 

healthcare climates forcing hospitals and most organizations to re-evaluate their 

operations.  Interest in CI has rarely been higher or more of a necessity for American 

businesses. This research focused on increasing understanding of CI and factors 

affecting short-term CI project success.  The research was multifaceted and 

approached CI success on several fronts.  Participants of CI training and projects were 

surveyed to evaluate project input, process and outcome variables, sustained results 

and continued involvement with CI projects.  A large collection of CI projects were 

characterized for factors relating to project type, special involvement type, data type, 

and the inclusion of SMART goals. 

1.2 Research Motivation 

Previous research has investigated many aspects of CI and the current research 

draws heavily upon the research focused on ―Kaizen‖ or ―Kaizen events‖.  Kaizen 

events are routinely linked to the implementation of lean production practices 

(Vasilash, 1997; Kirby & Greene, 2003) and often utilize lean concepts and tools.  The 

similarities of Kaizen events and the short-term CI projects that are the focus of this 
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study is that they are both short-term, usually team-based improvement projects 

focused on eliminating the waste in and increasing the performance of a specific 

process through low cost, creativity based solutions (Melnyk et al., 1998; Bicheno, 

2001).   

The current body of knowledge on short-term CI projects suggests that the 

intended impact of any given short-term CI project is to improve the performance of 

the target work area, process or product and also to develop the underlying human 

resource capabilities being the employee knowledge, skills and attitudes (KSAs) 

needed to facilitate a transition to an organizational culture focused on CI in the long-

term (Sheridan, 1997b; Melnyk et al., 1998; Laraia et al., 1999).  Since the approach is 

twofold and includes both social (personnel) and technical systems (tasks, equipment, 

and the target work area, process or product) it is logical that short-term CI projects 

can be studied under the sociotechnical systems (STS) framework (Pasmore & King, 

1978).  Not only do short-term CI projects include social and technical systems but the 

improvements intended occur in both the technical system (e.g., improvements in 

cycle time, WIP, operational capabilities, etc. of the target area) and the social system 

(e.g., positive changes in employee knowledge, skills and attitudes). 

1.3 Contributions 

The literature pertaining to CI contains information on lean implementation 

successes and failures, both anecdotal and empirically evaluated.  The literature 

unfortunately contains few investigations that relate sociocultural factors with CI 

outcomes.  Also lacking from the literature is empirical research studying CI training 

and sustainability.  Without empirical evidence supporting research it is difficult for 
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many people to support the results fostering the greatly differing perceptions of CI.  

Another unique aspect of the study is that the organization involved is a hospital, not a 

manufacturing organization. 

The primary purpose of the research is to increase the understanding of how 

short-term CI projects operate.  This includes increasing the understanding of the 

relationships between project input and process factors with project outcomes by 

evaluating them under a working theory of short-term CI project effectiveness.  Major 

research objectives include: 

 Describing the technical system outcomes of short-term CI projects. 

 Describing the social system outcomes of short-term CI projects. 

 Identifying the relationships between technical and social systems outcomes. 

 Identifying the project input and process factors that are related to project 

outcomes. 

 Developing guidelines for practitioners to help manage short-term CI projects. 

 To provide an empirically tested theory for studying and managing short-term 

CI projects. 

The research contributes to the body of knowledge by systematically and 

empirically documenting the outcomes of short-term CI projects and by identifying the 

project input and process factors that are most strongly related to project outcomes.  

The results of the research will be used to create theory-based, qualitative guidelines 

for managing short-term CI project effectiveness.  The data collection tools used in the 

research will allow organizations and researchers to measure project input factors, 

project process factors and project outcomes for short-term CI projects. 
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1.4 Research Questions 

The overarching question that guided the current research was ―What are the 

technical and social system outcomes of short-term CI projects and what factors 

influence these outcomes?‖  Other important questions include: 

 What project input and process factors are most strongly related to project 

outcomes?   

 Do technical and social system outcomes share the same significant predictor 

variables?   

 What are some of the contributing factors to project success? 

 What are some of the obstacles to project success? 

 What types of projects are being performed?  Are some more successful than 

others?  Do the projects include something that makes them more difficult?  Are 

the goals that are being set appropriate? 

The only way to investigate these questions is to systematically analyze short-

term CI projects in real world settings. 

1.5 Methodology 

Using previous research as a foundation, surveys were created and 

administered to hospital employees who had completed a CI training program at a 

participating selected hospital.  The training was based on a program developed by 

Lean Healthcare West and adapted by the hospital staff.  The participating hospital 

will be referred to as Hospital X.  Hospital X is a rural 48 bed hospital located in the 

Pacific Northwest specializing in childbirth servicing an area and population far larger 

than most similarly sized rural hospitals.  Hospital X has been recognized by J. D. 

Power as one of the nation‘s Top 100 Hospitals.  The hospital and staff are heavily 

focused on customer satisfaction and ensuring all their patients are treated 
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appropriately and adequately.  Always looking to improve services the hospital 

became involved in CI with Lean Healthcare West in 2006.  They have graduated 

nearly 140 employees in the 11 class sessions from their CI program. 

 As part of the training program each participant had to complete a CI project, 

which was documented in an A3 report format.  A3 reports earn their name by 

utilizing the 11‖ x 17‖ (A3) size paper.  The A3 report format creates a logical 

framework for CI projects that facilitates modeling the process, identifying 

opportunities, collecting relevant data and creating an implementation plan.  The 

training utilizes the A3 report and associated CI project as both an instrument to 

format and document projects as well as tool to train the participants by actually 

involving them in a CI project in the class.  The shortcoming of this approach is that 

many of the projects were used solely as training, without ever being implemented, 

leaving the possible improvements unrealized. To complete the training it was 

sufficient to understand the concepts and go through the motions of documentation.  

Another factor was that the hospital did not have sufficient resources to implement all 

projects.  Like many other organizations, the hospital has struggled with data 

collection and project follow up to quantify results.  These shortcomings had to be 

taken into account while designing the study to evaluate aspects of individual project 

implementation, training and sustainability. 

Surveys were used to allow the researchers to assess a large population in ways 

that would not be easily achievable through direct observation or interviews (Patton, 

2002, Salant & Dillman, 1994).  Surveys allowed the researchers to quantify particular 

items of interest that would otherwise not be easily measurable (DeVellis, 1991).  CI, 
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like other transformative processes is greatly influenced by sociocultural factors to 

motivate and support the changes necessary for transformation.  To help corroborate 

the psychological aspects of the study several other paths were taken.  Using a 

collection of a subset of A3 project documents created in the targeted organization, the 

projects were characterized to provide a different perspective of other factors 

involved.  Open ended questions on the survey were also used to provide the 

participants with an opportunity to qualify the results.   

1.6 Survey Research Model 

In order to evaluate the sociotechnical aspects of short-term CI projects, a 

working theory of short-term CI project effectiveness had to be researched and 

developed.  The following preliminary research model (Figure 1) was developed.  The 

model graphically depicts the preliminary working theory of short-term CI project 

effectiveness (the hypothesized relationships between study variables).  The initial 

model, which draws heavily from Farris et al., (2007) was refined during the data 

validation process so that Action Orientation was removed. 

Short-term CI Project Process 

Factors

- Action Orientation (AO)

- Affective Commitment to Change 

(ACC)

Social System Outcomes

-Task KSA 

- Attitude (ATT)

Short-term CI Project Design 

Antecedents

-Goal Clarity (GC)

-Goal Difficulty (GDF)

-Team Autonomy (TA)

Organizational Antecedents

-Management Support (MS)

Input Factors Process Factors Outcomes

Technical System Outcomes

-Impact on Area (IOA)

Figure 1.1 Preliminary Operational Research Model 
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1.6.1 Definitions 

Short-term CI Project Design Antecedents represent the input factors that 

describe aspects of the design of a given project (goals and team autonomy) that were 

hypothesized to be related to the organizational input factor of management support.  

These factors are controlled by the organization.  The survey variables studied in this 

research are: 

 Goal Clarity – describes team member perceptions of the extent to which the 

project team‘s improvement goals have been clearly defined. 

 Goal Difficulty – describes team member perceptions of the difficulty of the 

improvement goals set for the project. 

 Team Autonomy – describes the amount of control over project activities that is 

given to project team members. 

Organizational Antecedents include the input factor management support 

which helps set the context of the project and was hypothesized to serve as 

determinants of the short-term CI design antecedents, as well as to directly influence 

the process factors and project outcomes.  The variable in this category studied in this 

research is: 

 Management Support – describes the support that senior leadership provided to 

the team, including materials and supplies, equipment and assistance from 

organizational members. 

Short-term CI Project Process Factors describe the attitudes and activities of 

the team during the project.  The variables in this category studied in this research are: 

 Action Orientation – describes the activities of the project team in terms of the 

relative percentage of activities spent in hands on improvement activities (in 

the target work area or process) versus brainstorming and discussing solutions 

in team meetings (meeting rooms). 
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 Affective Commitment to Change (Commitment to Project Goals) – describes 

team member perceptions of the need for the specific changes targeted by the 

project team. 

Technical System Outcomes describe the technical improvements to the target 

system.  The variable in this category studied in this research is: 

 Impact on Area – describes team member perceptions of the impact of the 

project  on the target system 

Social System Outcomes describe changes to team member KSAs that are 

aligned with CI.  The variables in this category studied in this research are: 

 Attitude – describes the degree to which team members‘ liking for short-term 

CI projects was increased by the project. 

 Task KSA – describes the degree to which team member‘s KSAs associated 

with CI was increased by the project. 

1.7 Results 

This research utilized three sets of data that revealed different and unique 

perspectives on the projects and program.  The survey data allowed the researchers to 

create predictor models for the three project outcome variables.  The data collected 

from open-ended questions allowed the researchers to investigate the contributors and 

obstacles to project success as perceived and contributed by the participants.  The 

analysis of the A3 project report documents provided data to help categorize the types 

of projects being chosen and completed. 

1.7.1 Survey Data Results 

58 hospital employees participated in the survey.  Regression analysis of the 

survey data resulted in three models, one for each project outcome variable.  The 

model building process utilized multiple selection procedures and resulted in the same 
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predictive models.  The model for Attitude found that only Affective Commitment to 

Change was a significant predictor.  About 40% of the variability of Attitude was 

explained by this single predictor model. 

Table 1.1. Regression Model for Attitude 

   OLS


 SE OLS


 p-value 

Intercept 1.388 0.563 (0.017) 

ACC 0.672 0.110 (0.000) 

R
2
 = .399; Ra

2
= .388; F1,56= 37.207 

 

The model for Impact on Area resulted in a three predictor model that included 

Affective Commitment to Change, Goal Difficulty and Team Autonomy.  

Interestingly, goal difficulty was negatively related to Impact on Area.  Like the model 

for Attitude, the three predictor model for Impact on Area explained about 35% of the 

variability of the dependent variable. 

Table 1.2. Regression Model for Impact on Area 

   OLS


 SE OLS


 p-value 

Intercept 1.539 0.828 (0.069) 

ACC 0.452 0.174 (0.012) 

GDF -0.191 0.094 (0.047) 

TA 0.351 0.131 (0.010) 

R
2
 = .384; Ra

2
= .350; F3,54= 11.224 

 

The model for Task KSA resulted in a two predictor model that included 

Affective Commitment to Change and Team Autonomy.  Nearly 45% of the 

variability of the dependent variable Task KSA was described by the two predictor 

model. 
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Table 1.3. Regression Model for Task KSA 

 

   OLS


 SE OLS


  p-value 

Intercept 1.736 0.460 (0.000) 

ACC 0.494 0.104 (0.000) 

TA 0.147 0.078 (0.065) 

R
2
 = .467; Ra

2
= .448; F2,55= 24.119 

 

1.7.2 Open-ended Response Data Results 

 The open-ended questions provided the researchers the opportunity to explore 

other factors that were perceived as significant contributing factors to project success.  

Other factors that surfaced were time, lean education, instructors, staff and 

administrative support, team size, teamwork, resources, data collection, 

communication, technology and change.  The most popular factors discussed were 

change (25% of all respondents, all negative responses), resources (21% of all 

respondents, 73% negative responses), affective commitment to change (46% of all 

respondents, 96% positive responses), staff support (31% of all respondents, 75% 

positive responses), management support (38% of all respondents, split between 

positive and negative) and time (25% of all respondents, all negative responses). 

1.7.3 A3 Project Report Analysis Results 

The analysis of the A3 project report documents enabled a demographic like 

view of the types of projects that the hospital has attempted.  83% of the projects were 

process focused (41% physical processes, 42% information processes).  56% of the 

projects analyzed appeared to have no special involvement that would make the 
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project more difficult.  24% of the projects involved an aspect of information 

technology that could have affected the success of the project.  87% of the projects 

were deemed qualitative (28%) or highly qualitative (59%) with minimal quantitative 

data collected during or after the project.  Only 20% of the projects reviewed were 

deemed to have measurable goals.  51% of the projects had time-bound goals.  The 

majority of projects were deemed to have goals that were specific (70%), attainable 

(89%), and relevant (100%). 

1.8 Conclusion 

Overall, the participants‘ perceptions were positive for all three project 

outcome variables.  The average response for the outcome variables was just below 

the positive confirmation of the 5.00 ―Agree‖ level (on a six point scale).  Like review 

literature suggested (Nicolini, 2002; Cohen and Bailey, 1997), affective commitment 

to change or the belief in the goals of the project, or even the need for the project to be 

completed appeared as the most significant predictor of the three project outcomes. It 

was also the most mentioned factor in the open-ended response analysis. The next 

most prominent and reliable predictor of the outcome variables was team autonomy.  

This result, reflected in the literature (Cohen and Bailey, 1997) suggests that teams 

that were most active in the target work area (or were allowed to work without 

management approval) reaped more favorable technical and social system outcomes.  

At least 55% of the variability of the outcome variables was not explained by the 

predictor models obtained through regression analysis suggesting that there are other 

factors that affect the technical and social system outcomes.  Several possibilities for 
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future independent variables for similar research were outlined in the open-ended 

response analysis. 

The results of the A3 project report analysis suggested that collecting 

meaningful data and performing a true root cause analysis were challenging to the 

participants.  One of the major limitations of the study was the lack of quantitative 

data collected for the projects which made it difficult to verify the survey result that 

93% of the participants believed the skills learned during the project helped them 

improve their work area.  Another issue is the lack of documentation in general.  Very 

few projects collected operational data for their work area and even fewer collected 

data or documented any follow up after the changes had gone into effect to quantify 

the change.  The results from prompts asking how many documented and 

undocumented projects the participant had completed suggest that almost 70% of the 

short-term CI projects completed at the hospital were not documented by an A3 

project report or any other method.   

1.9 Practical Applicability for Engineering Managers 

Possibly the most valuable lessons to be learned from this study are learned 

from the results suggesting ACC is the most important factor to project success.  

Engineering managers should involve team members that directly work with the 

process, product or in the target area of interest.  The project would benefit by 

supporting team members with the most operational knowledge with team members 

that are affected by, but not directly involved with the process, product or target area.  

This should result in a committed team that has a vested interest, but also a fresh 

perspective. 
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 Other practical lessons are concerned with project selection.  There are several 

factors that could make a project difficult to complete such as the involvement of 

information technology or an aspect of management support.  Engineering managers 

need to work with project teams to evaluate these special circumstances early in the 

project to ensure that the project can succeed with the personnel involved or that the 

outside resources will actually be available to complete and support the project.  If the 

project team is unable to present the project in a clear and logical way it could reflect a 

lack of true understanding and successful project planning. 

 One last lesson is to establish a clear channel of communication between the 

project team and management responsible for supporting the project.  Clearly state the 

intention of the project whether it is a vehicle for change, a training exercise, or ideally 

both.  Decide what actions the project team, manager, and organization are willing and 

responsible to complete.  
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2 LITERATURE REVIEW 

 This chapter reviews the literature that was examined as the basis for this 

research and focused on understanding the relationships between short-term CI project 

input factors, project process factors and project outcomes.  These relationships and 

previous studies were used to form a working theory for short-term CI project 

effectiveness.  Section 2.1 presents a brief overview of lean manufacturing and a 

review of the body of knowledge related to A3 Reports.  Section 2.2 presents a review 

of the body of knowledge related to short-term CI project report outcomes.  Section 

2.3 presents a review of the body of knowledge related to input factors and process 

factors.  Section 2.4 introduces the research model and describes the specification of 

the research model. 

 The research that the current research draws heavily upon (Farris et. al; 2007) 

was focused on Kaizen event effectiveness, where the phenomenon of interest was the 

Kaizen event project.  The current research draws upon the survey based model 

employed by Farris et. al and uses this model to examine A3 projects and the A3 

project reports that were used to document the use of the A3 process.  Both the Kaizen 

event and A3 report projects are short term projects that include small cross-functional 

teams and utilize a set of process improvement skills to better the performance of a 

process, product or area.  Much of the literature for Kaizen event effectiveness is 

therefore also relevant to A3 report projects. 

Both the A3 projects process factors and outcomes can be conceptualized using 

the sociotechnical system (STS) framework (Trist & Bamforth, 1951; Emery & Trist, 

1960; Trist et al., 1963; Katz & Kahn, 1966; DeGreene, 1973; Pasmore & King, 



16 

 

1978).  As an example, an A3 project can utilize a relatively autonomous cross-

functional team (a social system) as well as a set of process improvement tools and 

procedures (a technical system) to achieve a desired goal or performance level in a 

targeted system.  A3 projects can produce desirable change in both a technical system 

(an area, process or product) and a social system (the A3 project team and those who 

were involved or benefited from the project) which parallels the STS principle of joint 

optimization.  STS theory is a logical choice for a guiding framework in the 

identification of the relevant types of input factors, process factors and outcomes for 

A3 projects 

2.1 Review of the Literature Related to Lean Manufacturing and A3 

Reports 

 The following sections provide a brief overview of lean manufacturing and a 

review the bodies of knowledge related to A3 reports.  Many books and articles have 

attempted to chronicle lean manufacturing‘s history, its tools, intricacies and contrasts 

between lean and western manufacturing culture and the mass production systems 

used in the west.  A brief synopsis of the history and several tools will be presented for 

relevant background.  More detailed treatment of these topics are included Womack, 

Jones, and Roos, 1990, Nicolas, 1998 and Santos, Wysk, and Torres, 2006. 

2.1.1 Lean Manufacturing 

 Lean manufacturing has been the poster child of manufacturing philosophies 

since the Toyota Motor Company revolutionized competitive manufacturing and rose 

from a decimated, post-World War II Japanese financial and manufacturing base to 

become the world‘s leading producer of automobiles.  In the groundbreaking book by 
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Womack, Jones and Roos (1990), The Machine That Changed The World, the MIT 

professors detailed a five year study of Toyota and the Toyota Production System 

(TPS), which they later coined as Lean Manufacturing.  They called TPS lean 

manufacturing or lean due to the fact that Toyota could produce cars with half the 

human effort in the factory, half the manufacturing space, half the investment tools, 

half the engineering hours, and half the development time, resulting in cars with one-

third the defects to comparable mass produced Ford vehicles (Womak, Jones, Roos, 

1990).  Womack, Jones and Roos found that the principles of lean production included 

teamwork, communication, efficient use of resources, elimination of waste and 

striving towards continuous improvement. 

 Lean manufacturing is possibly the most popular industry term to describe the 

methodology of continuous improvement, but lean has also been associated with the 

terms TPS and Just In Time (JIT) manufacturing.  All of these terms can be grouped 

into the phrase Continuous Improvement (CI), which is more prevalent in the research 

literature as compared to the practitioner literature.  However, each term captures a 

distinct perspective of the continuous improvement movement.  Lean manufacturing 

instills a sense of manufacturing fitness, lean and agile, with minimal fat or waste.  

Toyota is the reigning champion of continuous improvement, and the TPS vernacular 

properly reflects this.  JIT reflects a pull production system where the work performed 

at each stage of the process is dictated solely by the demand for materials from the 

immediate next stage, keeping batch sizes and inventory small (Nicholas, 1998). 

 At the heart of CI methodologies is the drive to be competitive by reducing 

costs, lead time, and waste while still maintaining or improving quality to make the 
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most economical product or process.  One of the most significant processes in CI is 

inventory reduction.  Like many aspects of CI, inventory reduction is not the goal but 

a tool to identify, prioritize and make process improvements to approach a true pull 

production system.  Companies who attempt to use inventory reduction as a goal 

instead of a process improvement tool usually fail (Nicholas, 1998).  This may happen 

because the company does not fully understand or support CI and does not address the 

underlying issues that usually make inventory a necessary part of a production system. 

When inventory is reduced without consideration for these underlying issues, 

inventory reduction can actually lead to decreased performance levels. 

 One analogy for a production system is the pipeline view, with raw materials 

entering upstream and finished products emerging downstream.  The goal is to 

minimize throughput time, allowing the company to respond to customers and changes 

more quickly.  The flow of the pipeline is dictated by narrowest bandwidth and biggest 

obstruction.  These obstructions represent production processes that take more time, 

process fewer products or points where slowdowns occur.  The pipeline is routinely 

not smooth, and to improve the flow of production, these obstacles must be identified 

and minimized.  If inventory represents the height of the water in the pipeline, an 

obstacle will be identified when the level no longer accommodates continuous flow 

over the obstacle.  When that obstacle is improved, the water level can be reduced 

until the next problem arises and the next critical path is identified and in turn 

improved.  This process can require multiple iterations to significantly improve the 

flow through the pipe, and that is only if the production is unchanging.  For most 

organizations production is constantly changing so that different materials are in the 
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pipeline, requiring different tools and methods to reach the desired changes.  Work on 

the pipe is continuous (Nicholas, 1998). 

 CI is an ideology that aims to approach perfection even though it is understood 

that it may never be achieved.  CI employs a handful of practices and tools that are 

commonly mistaken for lean manufacturing as a whole.  CI uses these tools as a 

means of identifying, prioritizing and improving production issues.  The theory behind 

these tools was made popular by W. Edwards Deming who lectured to many of the 

CEOs of Japan‘s largest companies.  Deming was a student of Walter Shewart‘s 

statistical process control (SPC) and spurred the beginning of the quality movement.  

Deming was emphatic about the principles of SPC and the Plan-Do-Check-Act 

(PDCA) philosophy (Nicholas, 1998).  PDCA is at the heart of CI and results in a 

forever repeating cycle of process and quality improvement. 

In his 14 points for management, Deming argued that using acceptable quality 

levels for quality standards was unacceptable, and companies should seek continuous 

improvement. Two of his 14 points are ―constantly try to improve product design and 

performance through research, development and innovation‖ and ―constantly try to 

improve the production and service system.‖   He also argued that quality was not 

something to assign inspectors but rather that quality is the company‘s central purpose, 

and everyone is responsible for quality work.  Deming taught the world that it is less 

costly in the long run to get things right the first time rather than to fix them later 

(Nicholas, 1998). 

The head production engineer at Toyota, Taiichi Ohno, learned Deming‘s 

lesson and applied it at the Toyota facilities.  In TPS, if there is an issue, the line is 



20 

 

stopped, and everyone works on solving not only the defects that led to the problem, 

but the underlying problem so as to prevent the defect from re-occuring.  This is in 

stark contrast to many western manufacturing operations, where defects are treated as 

random events and are addressed by rework processes.  In the Toyota System, 

initially, the production line was stopping continuously.  Over time, however, the 

issues were resolved, and subsequently defects did not continue to show up on the 

line. By the time The Machine That Changed The World was written, the production 

lines at Toyota rarely stopped.  In traditional mass production plants, lines stop 

constantly, not to rectify mistakes but to deal with material supply issues and 

coordination problems.  Toyota plants had little floor space for rework and little 

production time spent on rework.  This was in sharp contrast to mass production plants 

where roughly 20% of the plant area and 25% of total hours were spent on fixing 

mistakes (Womack, Jones, and Roos, 1990). 

A strategy of addressing issues when they first arise and finding the root cause 

of problems permeates in a culture that embraces CI.  Many of the tools and practices 

utilized in the TPS are geared towards steering individuals towards identifying root 

cause.  One of these common practices is the Five Whys.  The strategy of the Five 

Whys is to drill down five layers while doing problem solving so that the problem 

solver can have a better understanding of the underlying problem.  Common to many 

CI tools, the exact process and asking why five times is not always necessary, but the 

process and habit of searching for root cause is necessary. Other common root cause 

analysis tools used in CI are flow charts, value stream mapping and spaghetti diagrams 

(Santos, Wysk, and Torres, 2006). 
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Many of the popular terms and practices associated with CI are aimed at 

attaining an ideal scenario even if that may not be possible.  Many companies will 

benefit from, but may never truly reach, one-piece flow, single minute exchange of 

dies, one-touch exchange of dies, zero breakdowns and zero defects.  Many of the 

Japanese words and methods related to CI are well-established and documented in the 

CI literature.  Texts by Nicholas (1998) and Santos, Wysk and Torres (2006) cover 

many of these methods, including 5S, value stream mapping, Jidoka, Kaikaku, kaizen, 

kanban, poka-yoke and six sigma.  Many of these methods are also associated with 

another process and tool, the A3 Report.  A variety of methods can be utilized in CI 

projects and documented using the A3 project report. 

2.1.2 A3 Project Reports 

 Deming taught Toyota the PDCA problem-solving method.   Toyota, while 

learning to put PDCA into practice, created a document using a standard format, the 

A3 report.  A3 refers to a standard 11 x 17 inch piece of paper, which is twice the size 

of the more common A4 (8.5 x 11 inch) paper.  The size was originally chosen 

because it was the largest size of paper that the normal fax machine could 

accommodate.  Toyota would not accept a report larger than one side of one sheet of 

paper, forcing the writer of the report to be extremely well-organized, clear and 

concise.  Even the report writing at Toyota was prescribed, ensuring that even reports 

did not waste space. After a while, Toyota moved to the more common and smaller A4 

sized paper, but this change did not affect the underlying philosophy of the A3 report 

as a tool (Sobek & Smalley, 2008).  There are actually several types of A3 reports: the 
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problem-solving A3, the proposal A3, and the status A3.  The most common type is 

the problem-solving A3. 

 The A3 report is a great tool for CI projects because its framework parallels the 

PDCA method.  The PDCA method is focused on understanding the underlying issues 

and planning the countermeasures rather than actually doing physical work, which is a 

difficult shift for many action oriented cultures. The A3 report is arranged to follow 

the PDCA method.  Starting in the upper left hand corner and moving to the right, the 

A3 report has room to describe the issue, provide background information, illustrate a 

current condition, perform a problem analysis, create a target condition, document the 

countermeasures, detail an implementation plan and formulate a test plan.  The only 

items on the A3 that require action are the countermeasures and test plan, which 

reflect the forward thinking associated with the PDCA method, where energy is put 

into understanding the problem and formulating a plan with minimal time spent 

actually doing (Sobek & Smalley, 2008).  Many tools are utilized in the PDCA 

method and documented in A3 reports. 

 Two tools used to help document the current state in a visual manner are the 

spaghetti diagram and value stream mapping.  The spaghetti diagram is a tool that 

makes it easy to track the motion of people, materials or information by simply 

drawing different colored lines to represent the paths of different items of interest.  

Value stream mapping is another tool used to create a visual representation of a 

process.  Different icons and symbols represent people, material, actions and decisions 

so that the whole flow of a process and flow of information associated with the 

process can be understood at a glance. 
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 A tool that is often used in the problem analysis section of the A3 is the five 

whys. The five whys forces the report writers to drill down multiple layers for each 

issue in an effort to identify the root cause and gain a better understanding of the true 

problem.  In the future state section, idealized versions of both the spaghetti diagram 

and value stream map can be used to illustrate the desired future condition.  What was 

more novel at the time Toyota first started using A3 was that the A3 focused on 

making data-driven decisions.  The final part of the A3 report requires the report 

writer to document how, when and where an assessment will be measured to ensure 

that the planning steps are successfully leading to improvement and that the 

implementation is successful (Sobek & Smalley, 2008).  This Check step is possibly 

the most difficult because it requires data to be collected and analyzed for a process 

that is usually changing.  If the data of the Check step does not support the proposed 

outcomes of the Plan step, the Act step will identify any issues that need to be resolved 

and initiate another PDCA cycle. 

 Sobek and Smalley (2008, p. 6) propose that PDCA is ―A high-level 

methodology to raise both individual and organizational consciousness about what is 

known and what is not known in order to resolve the problems currently faced and to 

prevent future recurrence.  At the same time, PDCA aims to improve long-term system 

performance, not just take care of a localized problem.‖  Sobek and Smalley also 

propose that the A3 is a simple system for implementing PDCA management that is 

simple yet disciplined and rigorous.   The A3 captures the essence of PDCA and 

results in solutions and also improves the problem solving process by giving problem 

solvers a robust framework to perform PDCA.  The process also deepens problem 
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solvers‘ understanding of the problem at hand.  Sobek and Smalley found that the 

intellectual development of people is a high priority at Toyota and proposed that the 

A3 report system is used to cultivate the intellectual development of employees at 

Toyota.   

Sobek and Smalley (2008) created a list of seven elements that are 

requirements for A3 thinking and are the basis for effective, real-time problem 

solving.  The seven elements are summarized in Table 2.1. 

Table 2.1. The Seven Elements of A3 Thinking (Adapted from Sobek & 

Smalley, 2008) 

Seven Elements of A3 Thinking 

# Title and Description 

1 

Logical Thinking Process: The ability to act rationally while making decisions and 

solving problems 

2 

Objectivity: Being able to entertain multiple perspectives to be more objective than 

any single viewpoint while drawing upon quantitative data to support decisions. 

3 

Results and Processes: Understanding that results are truly affected by the process 

and that they are equally important and interrelated when viewed from the perspective 

of long-term success. 

4 

Synthesis, Distillation and Visualization: The ability to understand what data is 

important and disseminate it in a meaningful, efficient and effective way. 

5 

Alignment: Similar to buy in or the Japanese term Nemawashi, Toyota understands 

that everyone needs to support a movement before it can overcome major obstacles. 

6 

Coherency Within and Consistency Across: By standardizing report writing and 

work flow it promotes coherency within the problem solving approach and 

consistency between reports 

7 

Systems Viewpoint: Understanding the problem while maintaining a view of the 

larger picture and how the outcomes affect the organizations goals, needs and 

priorities. 

 

Sobek and Smalley (2008, p. 18) state, ―although we have presented the 

elements of A3 thinking as seven distinct pieces, they, in fact, interact and reinforce 

each other.  Most of the elements, for example, can be seen as extensions of the 

systems viewpoint or logical thinking processes.‖  The seven elements should help the 
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A3 project team to be successful and have positive project outcomes.  The literature on 

project outcomes provides a framework for measures of success for projects including 

those documented with A3 reports. 

2.2 A3 Project Report Outcomes 

 The scope of changes sought during short term CI projects is usually limited 

and often focus on part of a specific process rather than large policy or technology 

changes (Laraia et al., 1999).  Specific and often measurable improvement goals can 

be set in advance by organizational leadership (Melnyk et al. 1998).  Short term CI 

projects are not only limited in scope but also in the financial support applied. As a 

result, short term CI project often focus on existing processes or products where a 

significant investment in new equipment or technology is not needed (Sheridan, 1997).  

This puts the focus of short-term CI projects on using human knowledge and 

creativity, framed in a systematic problem solving methodology and using structured 

process tools (Bicheno, 2001).  These short term CI projects are at odds with 

improvement approaches, such as business process re-engineering, which often focus 

on applying new technologies and equipment and require more substantial investment 

of resources (Harrington, 1998). 

 Short term CI projects typically use cross-functional teams of employees who 

are involved with the target area as well as other individuals who are interested or 

affected by the targeted process.  The use of a cross-functional team enables a larger 

body of knowledge with multiple perspectives, which can facilitate problem-solving.  

Cross-functional teams also appear to increase support and ownership of changes 

(McNichols et al., 1999).  Practitioner sources suggest that teams should include 



26 

 

roughly half of the team members from the target area (Minton, 1998; Mika, 2002).  

Another benefit of involving members involved with the target area is that these 

individuals will be exposed to tools and techniques that can be used to sustain and 

continue to improve the changes resulting from the project (Womack & Jones, 1996; 

Bradley & Willet, 2004).  CI projects can then be seen as not only a tool to improve a 

process but also as a tool for training employees (Adams et al., 1997; Vasilash, 1997; 

McNichols et al. 1999).   

In many cases, the project team is required to present the results (i.e., the 

proposed project or changed work area) to management.  Depending on the goal of the 

project, the team may also be encouraged to achieve more than one cycle of solution 

refinement (Bradley & Willet, 2004; Bicheno, 2001; Melnyk et al., 1998).  The 

practitioner literature suggests that short-term CI projects are intended to be used at 

multiple points in time as part of an ongoing continuous improvement program (Laraia 

et al., 1999; Melnyk et al., 1998).   Short-term CI projects can focus on most key 

performance indicators that reflect the improvement of the process as a measure 

relatable to technical system outcomes. 

2.2.1 Technical System Outcomes 

 An examination of the mainly practitioner-based short-term CI project 

literature suggests that many manufacturing key performance indicators or process 

metrics are commonly targeted as measures of process improvement.  These include: 

productivity, work-in-process, cycle time, floor space, throughput, lead-time, set-up 

time, part travel time, percent on-time delivery and defect rate (Kosandal & Farris, 

2004).  Reported improvements in these metrics vary from minimal improvement to 
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orders of magnitude improvement (Sheridan, 1997).  Due to the lack of research on 

short-term CI projects, the range of technical system outcomes is not well-understood 

or documented. 

2.2.2 Social System Outcomes 

 The short term CI project literature claims that several important social 

outcomes may be achieved by completing projects successfully. These outcomes 

include enthusiasm for CI project participation (Tanner & Roncarti, 1994; McNichols 

et al., 1999, Kumar & Harms, 2004) and support for the CI program (Redding, 1996) – 

belief of the effectiveness of the CI process (Melnyk et al., 1998).  It was found that 

there was employee ―buy-in‖ to changes that resulted from CI projects, due to the 

participation of target area employees on the team (Taylor & Ramsey, 1993; Melnyk 

et al., 1998; McNichols et al., 1999; Bradley & Willet, 2004).  Successful projects 

have also led to a creation of a belief that change is possible (Tanner & Roncarti, 

1994). Short term CI project success has also been shown to result in increased 

employee empowerment (Tanner & Roncarti, 1994; Sheridan, 1997; Melnyk et al., 

1998; Minton, 1998; McNichols et al., 1999) and improved employee attitudes toward 

work (Minton, 1998), while increasing cross-functional cooperation, due to the cross-

functional nature of CI teams (Tanner & Roncarti, 1994; McNichols et al, 1999; Mika, 

2002; Bradley & Willet, 2004) 

Project success can also support creating a learning organization (Melnyk et 

al., 1998), by giving employees tools so they can apply to improve their daily work 

activities (McNichols et al, 1999; Watson, 2002).  Success can lead to support for lean 

manufacturing (Bradley & Willet, 2004) and development of a culture that supports 
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long-term improvement (Tanner & Roncarti, 1994, Adams et al., 1997; Melnyk et al., 

1998; Minton, 1998; Foreman & Vargas, 1999; Bradley & Willet, 2004; Drickhamer, 

2004).  Successful projects create a ―hands on,‖ ―do-it-now‖ sense of urgency for 

improving the entire facility (Tanner & Roncarti, 1994) and can increase employee 

pride in accomplishments made during CI project (Tanner & Roncarti, 1994).  Social 

system outcomes and supporting studies are summarized in Table 2.2. 

Table 2.2. Summary of Social System Outcomes 

Summary of Social System Outcomes 

Description Source 

Enthusiasm for CI project participation Tanner & Roncarti, 1994; McNichols et 

al., 1999, Kumar & Harms, 2004 

Support for CI program Redding, 1996; Melnyk et al., 1998 

Employee "buy-in" to the changes that 

resulted from the CI project due to the 

participation of target area employees on 

the team 

Taylor & Ramsey, 1993; Melnyk et al., 

1998; McNichols et al., 1999; Bradley & 

Willet, 2004 

Creation of a belief that change is possible Tanner & Roncarti, 1994 

Increased employee empowerment Tanner & Roncarti, 1994; Sheridan, 

1997; Melnyk et al., 1998; Minton, 1998; 

McNichols et al., 1999 

Improved employee attitudes toward work Minton, 1998 

Increased cross-functional cooperation, 

due to the cross-functional nature of CI 

teams 

Tanner & Roncarti, 1994; McNichols et 

al, 1999; Mika, 2002; Bradley & Willet, 

2004 

Support for creating a learning 

organization 

Melnyk et al., 1998; McNichols et al., 

1999; Watson, 2002 

Support for lean manufacturing Bradley & Willet, 2004 

Development of a culture that supports 

long-term improvement 

Tanner & Roncarti, 1994, Adams et al., 

1997; Melnyk et al., 1998; Minton, 1998; 

Foreman & Vargas, 1999; Bradley & 

Willet, 2004; Drickhamer, 2004 

Creation of a "hands on", "do-it-now" 

sense of urgency for improvin the entire 

facility and employee pride in 

accomplishments made during CI project. 

Tanner & Roncarti, 1994 
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Keating, Olivia, Repenning, Rockart & Sterman (1999) cite lack of employee 

commitment to CI programs as one of the reasons many improvement programs 

ultimately fail.  Many of social system outcomes are relevant to sustaining the changes 

made during the CI project and supporting continuous improvement in general. 

2.3 Review of the Literature Related to Input Factors and Process 

Factors 

 The following sections review the project management and team effectiveness 

literature to identify project input and process factors that appear to be relevant to 

short-term CI projects.  The current research draws from the literature review to aid in 

the identification and selection of factors to be used in this study.  Section 2.3.1 will 

review project success factor theory including Pinto and Slevin (1987) critical success 

factor research (section 2.3.1.1), the Belassi and Tukel (1996) model (section 2.3.1.2) 

and the Nicolini (2002) model (section 2.3.1.3) for project success. 

2.3.1 Project Success Factor Theory 

 A significant body of knowledge from the literature on project management 

has focused on identifying critical input factors contributing to project success.  Even 

though research on critical success factors has been underway since the 1960‘s 

(Belassi & Tukel, 1996), there is no single standard for critical success factors or even 

a definition of project ―success‖ (Shenhar, Tishler, Dvir, Lipoetsky & Lechler, 2002).  

Many models have been created to explain the relationships between critical success 

factors and successful project outcomes.  Project management research is a significant 

contributor to the study of short-term CI projects.  The Project Management Body of 

Knowledge (PMBOK) defines a project as ―a temporary endeavor undertaken to create 
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a unique product or service (PMBOK Guide, 2000, p. 4).  Lewis (2000) defines a 

project as ―a one-time, multi-task job that has clearly defined starting and ending 

dates, a specific scope of work to be performed, a budget and a specified level of 

performance to be achieved.‖  

Short term CI projects may not always start with the items listed by Lewis 

defined at the beginning of the project, but as the projects progress and the root cause 

and counter measures are developed, short term CI projects clearly fit the definition 

given by Lewis. One way in which short term CI projects differ from more standard 

projects is the scope.  As stated before, the scope of short-term CI is limited to 

improving a manageable portion of the organization, such as a certain process, product 

or area. 

In the next sections, three models are reviewed from the project management 

literature and analyzed to identify the relevance of these models to the study of short-

term CI projects.  Working in chronological order, research by Pinto and Slevin 

(1987), Belassi and Tukel (1996) and Nicolini (2002) are summarized and discussed. 

2.3.1.1 Pinto and Slevin Critical Success Factor Research 

 Using earlier, theoretical research, Pinto and Slevin (1987) set out to 

empirically identify the key input factors that contributed to project success.  They 

asked part-time MBA students at the University of Pittsburgh to role-play as a project 

manager for a project in which they had recently been involved.  They were asked to 

create five actions they believed would have improved the likelihood of project 

success. The students were able to create definitions of project success as long as it 

―resulted in organizational change‖ (Pinto & Slevin, 1987).  The responses were 
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sorted into ten categories and described in a second article (Slevin & Pinto, 1986) and 

summarized in Table 2.3.  The list that Pinto and Slevin created contains many of the 

factors that experienced project managers would think of, including project mission, 

top management support, project schedule/plan, personnel, technical tasks, 

communication and trouble-shooting. 

Table 2.3. Summary of Pinto and Slevin’s Critical Success Factors (adapted from 

Pinto and Slevin, 1987) 

Pinto and Slevin's Critical Success Factors 

# Title Description 

1 Project Mission Initial clarity of goals and general directions 

2 Top Management 

Support 

Willingness of top management to provide the necessary 

resources and authority/power for project success 

3 Project 

Schedule/Plan 

A detailed specification of the individual action steps 

required for project implementation 

4 Client 

Consultation 

Communication, consultation, and active listening to all 

impacted parties 

5 Personnel Recruitment, selection and training of the necessary 

personnel for the project team 

6 Technical Tasks Availability of the required technology and technical steps to 

accomplish the specific technical action steps 

7 Client Acceptance The act of ‗selling‘ the final project to its ultimate intended 

users 

8 Monitoring and 

Feedback 

Timely provision of comprehensive control information at 

each stage in the implementation process 

9 Communication The provision of an appropriate network and necessary data 

to all key actors in project implementation 

10 Trouble-shooting Ability to handle unexpected crises and deviations from plan 

 

Pinto and Slevin (1989) developed an assessment tool based on the ten critical 

success factors, which they deemed the Project Implementation Profile (PIP).  The 

100-item survey allowed managers to rate the relative presence of the ten critical 

success factors (Pinto & Slevin, 1989).  Pinto and Slevin went on to conduct more 

research with the PIP, but the PIP was never demonstrated as a reliable research tool.  
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The reliability of the scales was never investigated.  Items on the PIP were also long 

and suffered from wording issues.  The study could have been improved by using 

actual project managers instead of students who did not necessarily have project 

management experience.  The research is interesting because it represents one of the 

first attempts to empirically identify project success factors.  Many of the ten factors 

are also identified in the practitioner literature as success factors, including top 

management support (Adams et al., 1997; Sheridan, 1997; Vasilash, 1997; Cuscela, 

1998; Bradley & Willet, 2004) and clear project goals/objectives (Melnyk et al., 1998; 

Bradley &Willet, 2004).  Ten years after Pinto and Slevin‘s (1986) work was 

published, Belassi and Tukel published a model linking critical success factors to 

project performance. 

2.3.1.2 Belassi and Tukel Model 

 While developing a model of the relationships between critical success factors 

and project outcomes, Belassi and Tukel (1996) reviewed existing theoretical and 

empirical studies on project success factors and found that many were either too 

general or too specific to apply to certain types of projects.  Abandoning the model of 

using individual critical success factors, Belassi and Tukel created a model formed on 

identifying the relationships between four groups of critical success factors and project 

outcomes.    

1. Factors related to the project (e.g., size, uniqueness, urgency) 

2. Factors related to the project team (i.e., the project manager and project team 

members) 

3. Factors related to the organization (e.g., top management support) 
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4. Factors related to the external environment (e.g., political, economic, social, 

technological) 

In the proposed model many variables that had been traditionally treated as 

critical success factors (e.g., availability of resources, the quality of project planning, 

scheduling and communication) are treated as ―system response‖ variables that act as 

the arbiter of the relationship between proposed critical success factors and project 

outcomes.  To test the model, surveys were sent to project managers from different 

industries.  The survey contained two sections; the first which asked the respondents 

to provide industry demographic information (industry type, typical project size, 

organizational structure and the most important success criteria for the respondent‘s 

projects) and the second which asked the respondents to identify all the factors they 

believed were most important to successful project completion.  Example factors were 

presented in the categories proposed by the model, but the respondent was asked to 

specify additional factors they felt were most important to project success. 

Belassi and Tukel (1996) found that the survey used in this study was useful in 

identifying different project success factors across different industries, project sizes, 

organizational structures and success criteria.  Belassi and Tukel (1996) also found 

that factors from all four proposed categories (project, project team, organization and 

external environment) had an impact on project success and that differences existed 

based on industry, project size, success criteria and organization type.  In a previous 

study (Tukel & Rom, 1998), a similar survey was used.   This early study only 

involved managers from the same types of industries.  The earlier study did not 

provide information as much information as the cross-industry study, but the earlier 
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study found that the most critical success factors were organizational factors, such as 

top management support and the availability of resources.  Also interesting was that 

respondents rated project manager performance as much less important to project 

success than the project management literature suggested.  Four years later, Nicolini 

(2002) created a model to describe the relationships between social factors and project 

success. 

2.3.1.3 Nicolini Model 

In 2002, Nicolini proposed a provisional theoretical model describing the 

relationship between technical factors, social factors and project ―success‖.  Nicolini 

was particularly focused on the social factors related to project success in the 

construction industry.  Nicolini utilized a two-pronged approach to develop this new 

model and employed both a ―top-down‖ (review of related literature) and a ―bottom-

up‖ approach (e.g., focus groups and interviews with construction managers).  While 

doing the ―top-down‖ approach Nicolini reviewed relevant literature to identify 

technical and social factors that could contribute to successful team member 

interactions, something that Nicolini referred to as good ―project chemistry‖.  Nicolini 

was also interested in how these interactions could influence project outcomes.  

Nicolini hypothesized that the five most common factors related to the effectiveness of 

cross-functional teams were task design, group composition, organizational context, 

internal processes and boundary management and group psychosocial traits.  Nicolini 

believed these five factors could be related to construction project success. 

 In the ―bottom-up‖ approach, Nicolini conducted two focus groups and seven 

semi-structured interviews to elicit construction industry practitioner views on project 
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chemistry.  Paralleling the literature review, Nicolini found that the ―bottom-up‖ 

approach showed that construction industry practitioners believed that a variety of 

technical and social factors affected project chemistry, which was believed to impact 

project performance.  Metrics of project performance included final product quality, 

project lead-time and project cost.  Five categories of influential factors emerged from 

the focus group and interview data.  The five categories of factors are summarized in 

Table 2.4. 

Table 2.4. Summary of Social System Project Factors (Adapted from Nicolini, 

2002) 

Social System Project Factors (Nicolini) 

# Title Description 

1 Commercial and business 

practice and task design 

Methods of establishing a relationship with the 

client and the quality of the product design process 

2 Team selection and 

composition 

Includes the method of selection and the extent to 

which a stable team composition endured the 

duration of one or several projects 

3 Quality of leadership The effectiveness of the team leader. 

4 Management of team 

development processes 

Use of team building exercises, role identification 

and negotiation and the establishment of metrics 

related to both technical and social team outcomes 

5 Initiatives to sustain 

involvement 

Communicating results to stakeholders. 

 

Nicolini (2002) used a combination of the results from both approaches to 

build a model describing the proposed relationships between technical and social 

antecedent variables, team interactions (―project chemistry‖), technical and social 

intermediate project outcomes and project ―success‖.  The antecedent variables were 

divided into variables that vary at the individual project level (team selection, team 

development process, quality of leadership, etc.) and those that are likely to be fixed 

across all the projects in a given organization ( corporate HR policies, the 
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organization‘s product development process, etc.).  The Pinto and Slevin (1987), 

Belassi and Tukel (1996) and Nicolini (2002) models while all making a unique 

contribution, also have important similarities. A comparison of these three models was 

completed to identify commonalities that are relevant to this study. 

2.3.1.4 Comparison of Models 

 Pinto and Slevin (1987) developed a study that was strictly exploratory, 

meaning the study‘s goal was to investigate critical factors related to project success.  

The study was open-ended allowing the participants to identify all factors that they 

believed critical to project success.  This approach allowed for the generation of 

potential factors. The Belassi and Tukel (1996) study gave respondents choices to 

choose from based on a theoretical model created for that study.   As a result the 

number of factors investigated was limited to those provided.  Belassi and Tukel 

(1996) did, however, encourage respondents to specify additional factors that 

contributed to project success as well.  Nicolini (2002) created the model based on 

past research findings and then built upon this foundation using interviews and focus 

groups, which were conducted with a very specific group of individuals. 

 The study population for each study varies significantly. Pinto and Slevin 

(1987) used MBA students who may not have had substantial project management 

experience.  Belassi and Tukel (1996) involved a diverse group of project managers 

from organizations of varying sizes, industries, and organizational structures.  Nicolini 

focused exclusively on construction project managers, limiting the ability to generalize 

the results.  All three studies asked respondents about past project experience, but 
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none focused on a specific project or experience, so the findings were based on what 

the respondents remembered or perceived as important. 

 Despite these differences, the three studies share many commonalities, 

particularly in the underlying structure of the models.  Nicolini (2002) and Belassi and 

Tukel (1996) included factors related to task, team, organization, and event process.  

Common variables included in the task grouping were project duration, team 

authority, problem scope and event goals.  Team factors include variables related to 

team size and the use of cross-functional teams.  Organization factors include factors 

related to management support, resource support, rewards/recognition, 

communication, event planning process and training.  Event process variables include 

factors related to action orientation, problem solving tool/techniques, team 

coordination and participation.  The factors outlined by Pinto and Slevin (1987) were 

also consistent with these four categories.  A synthesized list of factors and variables 

extracted from these three studies are summarized in Table 2.5. 

Table 2.5. Summary of Research Commonalities adapted from Belassi & Tukel 

(1996), Cohen & Bailey (1997) and Nicolini (2002) 

 

Summary of Research Commonalities 

Task – Factors Related to Project (Belassi & Tukel, 1996); Project Level 

Antecedents (Nicolini, 2002). 

 Event Duration 

 Team Authority 

 Problem Scope 

 Event Goals 

 

Pinto & Slevin, 1987 

 Project Mission 

 Project Schedule/Plan 

Team- Factors Related to the Project Team (Belassi & Tukel, 1996); Project Level 

Antecedents (Nicolini, 2002). 
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 Team Size 

 Use of Cross-Functional Teams 

 Team Member Problem-Solving Abilities 

 Team Member Attitudes 

 

Pinto & Slevin, 1987 

 Personnel 

 Trouble-Shooting 

Organization- Factors Related to the Organization (Belassi & Tukel, 1996); Project 

Level Antecedents (Nicolini, 2002). 

 Management Support/Buy In 

 Resource Support 

 Rewards/Recognition 

 Communication 

 Event Planning Process 

 Training 

 

Pinto & Slevin, 1987 

 Top Management Support 

 Client Consultation 

 Client Acceptance 

 Communication 

Event Process- Project Manager‘s Performance on the Job (Belassi & Tukel, 1996); 

Processes (Nicolini, 2002). 

 Action Orientation 

 Problem Solving Tools/Techniques 

 Team Coordination 

 Participation 

 

Pinto & Slevin, 1987 

 Technical Tasks 

 Monitoring and Feedback 

 

2.3.2 Team Effectiveness Theory 

Cross functional teams are, in general, the human resource structure used for 

short-term CI projects (Cuscela, 1998; Melnyk et al., 1998; McNichols et al., 1999; 

Drickhamer, 2004).  Even when a project is only championed by an individual, that 

individual routinely has to work with others to develop an understanding of the issue 
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and form appropriate countermeasures.  Team effectiveness theory can be useful to the 

study of short-term CI projects by identifying the types of input and process factors 

that may be relevant to short-term CI project effectiveness.  The following section 

presents a brief review of the factors that have been identified in the team 

effectiveness literature review by Cohen and Bailey (1997). 

Cohen and Bailey (1997) reviewed the team effectiveness literature to identify 

the relationships between input and process factors and team effectiveness for work, 

parallel, project and management teams using research published between January 

1990 and April 1996.  The types of teams most relevant to short-term CI projects are 

project and parallel teams.  Project teams are characterized as time limited, cross-

functional teams focused on a single product.  The output of a project team may be an 

incremental improvement over an existing design or idea, or a radically new design or 

idea.  Parallel teams are characterized as cross-functional teams focused on a specific 

task or problem, which traditional organizational structures may not be well-equipped 

to handle.  As traditionally used in organizations, parallel teams often do not have the 

authority to immediately implement changes but instead only have the power to 

recommend changes to senior management.  This definition of parallel teams also 

accurately reflects the teams and the level of authority and autonomy for short-term CI 

teams.  The short-term CI project teams are a combination of project and parallel 

teams as described in the team effectiveness literature. 

Based on the previous team research, Cohen and Bailey proposed a heuristic 

model of team effectiveness, which described the interrelationships between 

categories of factors and team effectiveness.  The five categories of factors developed 



40 

 

by Cohen and Bailey were environmental factors, design factors, group processes, 

group psychosocial traits and the outcome team effectiveness.  The model is 

summarized in Table 2.6. 

Table 2.6. Summary of Team Effectiveness Factors adapted from Cohen and 

Bailey (1997) 

 

Summary of Team Effectiveness Factors 

Environmental Factors: represent broad industry, social, economic and political 

characteristics over which the organization has no direct control. 

Design Factors (Input): the characteristics of the task, group or organization which are 

influenced by management. 

a. Task Design Factors: autonomy and interdependence of team member tasks. 

b. Group Design Factors: size and demographic profile of the team. 

c. Organizational Design Factors: rewards, training and resources. 

Group Processes (internal and external): the interactions between team members, as 

well as the interactions with external stakeholders. 

Group Psychosocial Traits: group-level characteristics of the team (e.g., shared beliefs 

and emotions) 

Team Effectiveness (Outcome): measured through performance outcomes (e.g., quantity, 

quality), attitudinal outcomes (e.g., employee satisfaction and commitment) and behavioral 

outcomes (e.g., turnover and safety measures). 

 

The Cohen and Bailey (1997) model abandoned the traditional ―input-process-

output‖ approach to modeling team effectiveness and included a direct relationship 

between an input (design factors) and the output (team effectiveness), as well as an 

indirect relationship arbitrated by group processes.  Group psychosocial traits is shown 

to be directly and indirectly (arbitrated again by group processes) related to team 

effectiveness.  The Cohen and Bailey model is presented graphically in Figure 2.1.  In 

addition to the models presented in this section there are several other articles that 

identify critical success factors found in the literature review which are presented in 

Section 2.3.3. 
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Figure 2.1. Team Effectiveness Model (adapted from Cohen and Bailey, 1997) 

 

2.3.3 Critical Success Factors from the short-term CI project 

literature 

 In addition to the ―top-down‖ approach used to identify potential input and 

process factors from the literature pertaining to project management and team 

effectiveness theory, a ―bottom-up‖ approach was also used that draws upon the short-

term CI project literature which is heavily practitioner based to identify input and 

process factors potentially related to short-term CI project outcomes.  The purpose of 

this review was to summarize the event input and process factors from the short-term 

CI practitioner literature that were used to describe short-term CI projects or describe 

factors that contribute to short-term CI project outcomes. 

 To identify relevant references the following steps were followed. First, a 

search was conducted using the Academic Search Premier database.  Search terms 

included ―kaizen event‖, ―kaizen blitz‖, ―continuous improvement project‖, ―short-

term project‖, ―short-term improvement project;‖ Second, the same terms were used 

with search engines such as Google and Oregon State University library databases.  
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Third, conversations about research were conducted with committee members.  

Fourth, the relevant literature was reviewed including literature reviews (if included) 

for all references identified. 

 While reviewing the short-term CI project information, the researcher took 

careful note of any input or process factor mentioned and any examples of benefits 

(technical and social system outcomes) mentioned.  A list of potential project input 

and process factors was created and divided into four categories.  Several of the 

factors were mentioned in different references and models as potentially input factors, 

process factors or even outcomes so these factors were grouped as logically and 

intuitively as possible as the categories and model developed.   Drawing upon the 

models presented by Pinto and Slevin (1987), Belassi and Tukel (1996), Cohen and 

Bailey (1997) and Nicolini (2002) the factors were grouped into categories of input 

and process factors.  This analysis resulted in the four categories of factors: 1) task 

design; 2) team design; 3) organizational support; and 4) event process. 

 The existing literature is mainly practitioner-focused and anecdotal, lacking 

systematic, explanatory studies of short-term CI projects.  These practice-based 

articles generally focus on the first-hand experiences companies have had with short-

term CI projects, often citing different types of technical and social system benefits 

achieved but rarely measuring anything outside of key performance metrics used in 

production.  Sometimes the focus of the article was actually on short-term CI projects 

but routinely the focus of the article was a company and the successful or innovative 

way that they improved operations which mentioned or alluded to short-term CI 

projects.  Many of the articles reviewed appeared in non-peer-reviewed publications, 
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e.g. Industry Week, while many of those that did appear in peer-reviewed publications 

had a similar focus to those in non-peer-reviewed publications. 

 Only a small percentage of the articles clearly addressed a research audience 

(Adams et al., 1997; Melnyk et al., 1998; Bradley & Willet, 2004; Kumar & Harms, 

2004; Bateman, 2005).  However, these articles primarily concentrate on describing 

short-term CI projects as a change mechanism citing results from projects within 

usually a single company.  None of the references outside of Farris et al. (2007) 

contained systematic, explanatory studies of multiple short-term CI projects across 

multiple organizations. 

 Adams, Shroer and Stewart (1997) present a case study focused on the use of 

an integrated improvement methodology (―Quick-Step
TM

 process improvement‖) that 

includes the use of kaizen events within a single organization.  The publication 

provides a description of the Quick-Step
TM

 methodology as well as the average results 

achieved between 1993 and 1995 within the single organization.  The article does not 

focus on kaizen events or short-term CI projects but the Quick-Step
TM

 methodology 

itself and the results achieved.  As short-term CI projects were not the focus of the 

article, a detailed description of the process and results of individual projects were not 

included, but both social and technical system results were discussed.  The article does 

not attempt a designed, explanatory study of process improvement methodology 

effectiveness but rather a description of a specific methodology and its success. 

 Melnyk et al. (1998) describe key features of kaizen events (i.e. short-term CI 

projects) such as kaizen event objectives, process and tools (takt time analysis and 5S).  

Results are presented but are strictly technical system outcomes.  Melnyk et al. state 
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that the firm involved in the case study was using short-term CI projects to help create 

a learning organization (a social system outcome).  Like Adams et al. (1997), Melnyk 

et al. (1998) do not attempt to explain project effectiveness.  While not performing an 

explanatory study, the article does serve a research audience with the goals of creating 

awareness of kaizen events as a change mechanism, and fostering a research interest in 

Kaizen events, because they were previously un-researched as a change mechanism. 

 Bradley and Willet‘s 2004 was also targeted at a research audience, and 

provides detailed descriptions of the goals, objectives, and timeframes of 12 short-

term CI projects that resulted from an educational partnership between Cornell 

University and Lord Corporation.  ―Success factors‖ were provided by the Cornell 

students in ―debriefing sessions‖ as contributing factors to the success or failure of the 

events in which they participated.  Bradley and Willet also identify the factors that 

Lord Corporation‘s managers reported as key to project success though they did not 

indicate how they obtained these factors.  While the article is entirely qualitative, the 

success factors identified are consistent with previous research and have been taken 

into consideration for this study. 

 Kumar and Harms (2004) present a case study of generalized process 

improvement within one manufacturing firm (Viratec Thin Films, Inc) that uses but 

does not focus on short-term CI projects.  The article focuses more on process 

mapping but does describe the short-term CI project process and technical system 

outcomes.  However, social system outcomes were identified by employees.  Like the 

other practice-based studies, there is no attempt to do an explanatory study for project 

effectiveness. 



45 

 

 Bateman (2005) focuses on identifying factors related to sustainability (i.e. 

longitudinal results) of process improvement (PI).  The ―PI workshops‖ described as 

―hands-on‖ improvement activities that incorporate lean concepts and last about five 

days, appear to be short-term CI projects.  Bateman (2005) does not attempt to identify 

any factors related to initial event outcomes as the study focuses on sustainability.  

Bateman describes a framework developed with a colleague (Bateman & David, 2002) 

for classifying overall levels of sustainability.  The framework was developed based 

on the idea that companies often do not collect accurate longitudinal data on short-

term CI project outcomes, which makes it difficult to calculate the exact percentage of 

improvements sustained.  The Bateman and David sustainability framework is 

presented in Table 2.7.   

Table 2.7. Sustainability Framework (adapted from Bateman and David, 2002) 

Bateman and David (2002) Sustainability Framework 

Level of 

Sustainability Definition 

A 

All PI workshop improvements are sustained (both those made 

initially and those made by completing follow-up action items) 

and further improvement is made. 

B  

All PI workshop improvements are sustained but no further 

improvement is made. 

C 

All improvements made initially are sustained but action-items 

are not closed out. 

D 

Action-items are closed out but improvements made initially 

are not sustained. 

E Failure to sustain any improvements. 

 

Using the framework, 40 PI workshops in 21 organizations were analyzed to 

determine which organization-level and work area-level factors (measured through 

structured interviews and close-ended binary questions (yes or no)) were related to the 
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two highest categories of sustainability.  Bateman (2005) found that PI workshops that 

fully sustained all outcomes (―A‖ and ―B‖ levels of sustainability) occurred in 

organizations that dedicated time each day to 5S, regularly measured and reviewed 

performance, had a formal process for shop floor employees to communicate problems 

to management, had work area managers that supported PI and had shop floor 

employees that had a high degree of decision-making authority in their daily work.  

The ―A‖ levels of sustainability occurred in organizations with a full time PI 

coordinator, had senior management support for PI, formal processes for training work 

area employees who were not on the PI team in the new work methods, and a clear 

link between organization-level strategy and work area strategy.  Furthermore, ―A‖ 

levels of sustainability occurred in organizations where the work area managers were 

directly involved in PI activities. 

2.4 Specifying the Research Model 

2.4.1 Broader Research OSU – VT initiative to understand short-

term CI projects 

A final input to specifying the research model for this research was the global 

research model developed as part of a broader Oregon State University –Virginia Tech 

research study.  The broader study originally was focused on Kaizen events but has 

been adapted for use with A3 projects in the current research.  The goal of the broader 

study was to understand the operation of Kaizen events or short-term CI projects in 

terms of initial outcomes and longitudinal outcomes, e.g. sustainability of outcomes.  

This research model was specified primarily from a ―bottom-up‖ approach (e.g. 

investigation of the practitioner literature) but also incorporates some of the 
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investigator‘s previous knowledge of team effectiveness and organizational change 

theory, as well as I/O psychology, organizational change and continuous improvement 

literature.  This model divides the relevant variables into six categories: 1) factors 

related to the target work area; 2) factors related to A3 project design; 3) initial social 

system outcomes; 4) initial technical system outcomes; 5) longitudinal social system 

outcomes; 6) longitudinal technical system outcomes.  An NSF grant allowed 

longitudinal outcomes to be assessed nine to twelve months after the original kaizen 

event.  The current research only had the opportunity to assess project effectiveness 

after the projects were completed so that initial outcomes and the sustainability of the 

results were assessed at the same time. 

2.4.2 Research Model Specification 

Measuring both technical system and social system outcomes is justified in the 

short-term CI project literature, STS theory, project management literature, and team 

effectiveness theory.  The technical system measures for this study are strictly 

perceptual measures.  Specifying the project input and project process factors to be 

studied in this research was more difficult than the specification of the outcome 

measures.  There are a large number of potential factors identified in the short-term CI 

project literature, project management literature, and team effectiveness theory.  To 

manage the scope of the research a smaller set of key variables were identified for this 

study. In the specification of the proposed research model, task design factors are 

grouped together as Project Design Antecedents, since these factors pertain to aspects 

of the design of a given A3 Project e.g., its goals, autonomy, etc. that are related 
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organizational and work area input factors.  The project design antecedent factors 

retained for this study are: 

 Goal Clarity – A task design factor that reflects the clarity of event goal 

characteristics 

 Goal Difficulty – A task design factor that reflects team perceptions of goal 

difficulty 

 Team Autonomy – A task design factor that reflects project team authority. 

 SMART Goal – Describes if a goal is specific, measurable, attainable, relevant, 

and time-bound 

 Project Type – Describes the type of projects that were performed.  Categories 

include physical organization, physical process, information organization and 

information process. 

 Data Type – Describes the type of data collected during the project, ranging 

from highly qualitative to highly quantitative. 

 Involvement Type – Describes any special considerations that would make the 

project more difficult. 

Organizational Antecedents include organization factors identified in section 2.3.3: 

 Management Support – An organizational design factor that reflects team 

perceptions of support given by management. 

 Action Orientation – This particular variable was chosen for inclusion in this 

study since it is one of the most frequently cited success factors of short-term 

CI projects.  Team effectiveness theory also suggests that this variable could 

have an important impact on short-term CI project outcomes.  Action 

Orientation also reflects aspects of team coordination, since it addresses how 

the team managed its time. 

 Affective Commitment to Change – While this appears as more of an input 

factor than as a process factor in the short-term CI literature, the Nicolini 

(2002) and Cohen and Bailey (1997) models suggest that this factor is more 
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properly categorized as a process factor (e.g. a factor arising from the project 

design, organizational and work area antecedents, and/or team activities). 

One variable that was not included in the current research, but is of interest to 

future research is training.  Training was classified as an organizational antecedent in 

the current research, since it is a precursor to project problem-solving activities and 

may not even be conducted for the given project if all team members have participated 

in similar events or past training.  However, training could also be considered part of 

the project process and the project itself being seen as a training process.  Training 

provided by hospital X is briefly detailed in chapter 3.  Data on training perceptions 

was collected using open-ended responses detailed in chapter 3 and the results are 

presented in chapter 4. 
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3 RESEARCH METHODOLOGY 

 

3.1 Hospital X 

Hospital X is a rural 48 bed hospital located in the Pacific Northwest 

specializing in childbirth services.  The hospital services an area and population larger 

than most similarly sized rural hospitals.  The hospital is a not-for-profit organization 

governed by a board of trustees of local community members.  The original hospital 

began servicing the area in 1918.  Today the Hospital X network is comprised of 12 

different entities ranging from the main hospital and clinics to a progressive facility 

and program to prevent and reverse heart disease through lifestyle changes focusing 

on nutrition, exercise, stress reduction and group support.  The Hospital X network 

provides the following hospital-based programs and services: family birth center, 

diagnostic imaging, 24 hour emergency department, lab services, sleep lab, cardiac 

health programs, health education, registered dietitians and a diabetes support group.  

They also provide the following medical specialties: cardiology, gastroenterology, 

general/vascular surgery, neurology, obstetrics and gynecology, orthopedics, podiatry, 

psychology and urology.   

The hospital underwent a major renovation in 1998 to meet the needs of its 

expanding community and has continued expanding and upgrading when necessary or 

possible.  There are roughly 500 employees spread among the mostly modern Hospital 

X Network locations.  Hospital X has been recognized by J. D. Power for service 

excellence as well as being one of the nation‘s top 100 hospitals.  The hospital and 

staff are heavily focused on customer satisfaction and on ensuring that all patients are 
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treated appropriately and adequately.  Hospital X became interested in continuous 

improvement to further their efforts to provide the best service possible. 

3.1.1 Continuous Improvement at Hospital X 

The hospital started its lean journey with Lean Healthcare West (LHW) in 

2006.  LHW was founded and is presided over by Cindy Jimmerson, who was a co-

researcher along with Durward K. Sobek II under a National Science Foundation grant 

from 2001-2004.  The first two lean classes at Hospital X were taught by LHW 

instructors and graduated 31 hospital employees from different departments and 

locations.  Several students from the first two classes took over as instructors for the 

following classes so that the hospital could be self-sufficient in training additional 

employees on lean tools.  Since the start of the program in 2007, the hospital has 

graduated nearly 140 employees from eleven class sessions.   

The training classes were scheduled early in the mornings so that the 

participants missed as little of their shift as possible.  The class format was structured 

using presentations, lectures, readings, activities, homework and an A3 report project.  

The curriculum has evolved from the original materials provided by LHW in 2006 to 

better serve the needs of the program.  As part of the training program requirements, 

each participant was required to complete a continuous improvement project that was 

documented in an A3 report. The training utilizes the A3 report and associated 

continuous improvement project as both an instrument to format and document 

projects as well as a tool to train participants by actually involving them in a 

continuous improvement project during the class.  Originally the projects and reports 

were done individually but in the fall 2009 session the lean educators decided that the 
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projects should be done in small groups.  The groups were formed by people who 

were interested and usually had a personal stake in improving the issue at hand.  These 

were commonly cross-functional groups that could, in theory, better understand the 

problem and provide more effective countermeasures and implementation plan than an 

individual.  The A3 reports were retained after they were completed and were used as 

a source of data in this study. 

3.2   Participants 

The participants in this study all completed lean training at Hospital X.  The 

employees in the lean class either volunteered or were nominated by someone in their 

department.  Participation was voluntary in both the class and in completing the 

survey for this study.  Participants varied in age, gender, training, experience, 

education, responsibility, schedule, department and position, providing a diverse study 

population.  Anyone interested in improving everyday work life at the hospital was 

allowed to take the class.  Roughly 28% of hospital employees have completed the 

lean training. 

Table 3.1 presents the demographic information for the hospital employees.  

They were grouped as best as possible into logical groups of direct patient care, 

operations (individual contributors supporting operation) and non-operations (indirect 

contributors).  Figure 3.1 presents the same information in a graphic format.  The table 

and chart show that the largest functional area of employees that have completed the 

lean training have direct interaction with the patients.  Just over half of the trained 

employees are responsible for the direct care of patients.  Out of the 140 hospital 

employees, 58 completed the survey created for this study. 
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Table 3.1. Hospital Employee Functional Area 

Operations Count Non-Operations Count Direct Care Count 

Engineering 1 Accounting 3 Basic Health Services 1 

Env. Serv./House 

Sup 5 Administration 3 Cardiac/Cardiopulmonary 7 

Imaging 4 Chaplain 1 Care Management 3 

Information Services 6 Clinic Operation 1 Clinics/External Services 17 

Lab 4 Corp Serv. 2 Dietary/Nutritional Serv 7 

Materials 

Management 5 Employee Health 1 Emergency/ICU/Medsurg 19 

Pharmacy 5 Foundation 1 Family Birth Center 3 

Service Line 2 HR 3 Fitness 2 

    Marketing 3 Health Information Mgmt 3 

    Patient Access 2 MAFM 3 

    Planning 1 Nursing 2 

    Quality 2 Spa/Source 3 

    Resource Pool 2 Surgical Services 8 

    Shared Services 1     

    University 3     

    

Volunteer 

Services 1     

 

 

Figure 3.1. Pie Chart of Hospital Employee Functional Area 
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3.3   Data Collection Details 

Before any surveys were created or distributed by the researchers, the 

researchers became familiar with the hospital and the adapted LHW training program.  

The student researcher completed the hospital‘s new employee orientation and 

attended the fall 2009 lean class.  Once the student researcher had been involved with 

the hospital, it was apparent to the researchers that the hospital was committed to 

providing the highest level of patient care and satisfaction possible. 

All participants were informed of the study several weeks before the surveys 

were distributed by the Lean Coordinator at the hospital.  Each participant received an 

official OSU envelope containing a cover letter that explained how to fill out and 

submit the survey, the survey itself, a brief project summary and a return envelope.  

Examples of the cover letter, survey and project summaries are included in appendix 

A.  The surveys were distributed on March 24, 2010 and were collected until April 7, 

2010.  The survey packets were distributed through the interdepartmental mail system 

at the Hospital to the participants. Completed surveys were returned to a lockbox  

located at the hospital where they were kept securely until the researchers could 

collect them. 

Participants were not paid or rewarded in any direct form for participating in 

the study.  Participation was completely voluntary and surveys remained confidential 

to protect the participants and to promote candid responses. 

3.4   Research Variables  

Independent variables are variables or controls that are manipulated to examine 

their effect on some other variable (Muchinsky, 2000).  Eleven independent variables 
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and five dependent variables were identified for this study.  These variables are 

summarized in Table 3.2 and are defined in the next section.  The reasons for choosing 

these variables are also described.   

Table 3.2.  Description of research variables 

Research Variables 

Variable Name Type  Source 

Data Type Dependent A3 Report 

Goal Type Dependent A3 Report 

Involvement Type Dependent A3 Report 

Project Implementation Independent A3 Report 

Project Type Dependent A3 Report 

Report Completion Independent A3 Report 

Action Orientation Dependent Research Instrument 

ACC Dependent Research Instrument 

Attitude Dependent Research Instrument 

Continued Use of Task KSA Independent Research Instrument 

Goal Clarity Dependent Research Instrument 

Goal Type Dependent Research Instrument 

Impact on Area Independent Research Instrument 

Management Support Dependent Research Instrument 

Task KSA Dependent Research Instrument 

Team Autonomy Dependent Research Instrument 

 

3.4.1 Open-ended Response Analysis 

The open-ended survey responses were initially coded using the variables that 

had been developed for the survey as well as the A3 project categories and expanded 

to include variables not investigated in the survey.  The coding of the open-ended 

survey data supported subsequent theme development and grouping into new 

variables.  Variables with the designator OE (Open-ended) are variables that are based 

on variables from other data sets but have been adapted for the open-ended response 
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analysis.  The OE variables are not the same as the variables from the other data sets 

because they do not use similar scales of measurement but are similar conceptually. 

The open-ended survey data contained pieces of evidence that could be linked 

to each research variable.  The 52 open-ended survey responses resulted from two 

probes designed to elicit responses related to contributors and obstacles to success.  

Sixteen unique variables were used to describe the data from the open-ended survey 

responses.  The following sections will summarize the results of this analysis and 

provide sample evidence. The open-ended survey prompts are included in Table 3.3. 

The variables used in coding the open-ended survey responses are summarized in 

Table 3.4.  The results of the open-ended response analysis are presented in Section 

4.1. 

Table 3.3.  Open-ended Response Prompts 

Open-ended Survey Prompts 

Negative Positive 

38: What were the biggest 

obstacles to the success of 

the team? 

39: What were the biggest 

contributors to the success 

of the team? 

 

 

 

 

 

 

 

 



57 

 

Table 3.4.  Open-ended Response Variables 

Open-ended Response Variables 

Variable Source 

Affective Commitment to Change OE Research model 

Goal Clarity OE Research model 

Management Support OE Research model 

Administrative Support Open-ended response 

Change Open-ended response 

Communication Open-ended response 

Data Collection Open-ended response 

Instructors Open-ended response 

Lessons - Education Open-ended response 

Resources Open-ended response 

Staff Support Open-ended response 

Team Size Open-ended response 

Teamwork Open-ended response 

Time Open-ended response 

Technology A3 Analysis 

 

3.4.2 A3 Report Analysis 

A collection of the 79 A3 project reports were kept by hospital staff and were 

made available for the researchers.  The A3 reports were categorized into different 

groups to categorize the projects and the factors that led to project success or failure.  

The reports were evaluated using five variables: project type, involvement type, data 

type, goal type and project implementation.  Since many of the projects involved more 

than one type for these variables, the most dominant trait was selected to represent the 

project in this categorization. 

 Project type was divided into four subcategories: physical process, physical 

organization, information process and information organization.  A process is an 

activity in which material, a patient or information was transferred or transformed.  
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Organization refers to the method in which material, a patient or information was 

stored.  Involvement type was divided into five subcategories: special material, direct 

patient involvement, information technology, none and other.  Involvement type was 

included to account for difficulties where additional resources or skills were needed. 

Data type was determined using a scale representing the degree to which data 

were quantitative or qualitative.  A3 reports with numerical values obtained through 

data collection would receive a highly quantitative rating.  A3 reports with numerical 

data generated by estimates would receive a quantitative rating.  A3 reports with 

mixed numerical and non-numerical data would be given an equal rating if neither 

were dominant beyond what could be reasonably expected in the situation.  A3 reports 

with minimal use of numerical values would receive a qualitative rating.  A3 reports 

with no numerical values would be given a highly qualitative rating.  The data type 

scale is summarized in Table 3.5. 

Table 3.5. Data Type Variable Scale. 

Data Type Scale 

1 2 3 4 5 

Highly 

Qualitative 

Qualitative Equal Quantitative Highly 

Quantitative 

 

Goal type was evaluated on the degree to which the goals stated or implied on 

the A3 report followed SMART goal attributes: Specific, Measurable, Attainable, 

Relevant and Time-bound.  The project goals were evaluated along each attribute.  

Project implementation represents whether or not the project summarized in the A3 

report was indeed implemented.  The project implementation results were provided by 

the Lean Coordinator at Hospital X.  The A3 reports were evaluated using these four 
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scale variables by one of the researchers and corroborated separately by another two 

individuals. The three person system led to varying levels of agreement. In cases 

where there was a disagreement the majority vote was recorded or the score was 

averaged, where applicable.  The results of A3 project report analysis are presented in 

Section 4.2. 

3.4.3 A3 Survey 

The survey research instrument used for this study was a 39 item survey (see 

Appendix A).  The survey was designed as a tool to help the researcher investigate 

sociocultural and project factors related to project and training success.  The survey 

consisted of items that addressed both independent and dependent variables relating to 

project and training success.  Many of the survey items were adapted from a previous 

study that investigated sociocultural factors in Kaizen events (Farris et al., 2007).  

Table 3.6 details the variables that were included in the survey. 

Table 3.6.  List of Variables Included on Survey 

Variable Name Type Number of Items 

Action Orientation Independent 2 

ACC Independent 4 

Attitude Independent 3 

Continued Use of Task KSA Dependent 3 

Functional Area Independent 1 

Goal Clarity Independent 3 

Goal Difficulty Independent 3 

Impact on Area Dependent 5 

Management Support Independent 4 

Task KSA Independent 7 

Team Autonomy Independent 4 

 

 



60 

 

A two item scale was adapted from previous research to measure participant 

perceptions of the extent to which the A3 Project team was engaged at actually doing 

work to reach their goal (Farris et al., 2007).  A3 projects, like many activities 

associated with CI, are only successful when participants are motivated to do what 

needs to be done.  The survey items related to Action Orientation can be seen in 

Figure 3.2.  

Action Orientation 

Our team spent as much time as possible in the work area. 

 

Our team spent very little time in our meeting room. 

 

Figure 3.2. Survey items related to Action Orientation 

A four item scale was adapted from previous research to measure perceptions 

of the need for the specific changes targeted by the A3 project.  ACC describes ―A 

desire to provide support for the change based on a belief in its inherent benefits‖ 

(Herscovitch and Meyer, 2002). Without a desire to support the change necessary to 

meet the goals set in the A3 report, it would be unlikely that many projects would be 

successful.  The survey items related to ACC can be seen in Figure 3.3. 

Affective Commitment to Change 

Most of our team members thought that this A3 project was a good strategy for 

this work area. 

 

Most of our team members thought that this A3 project would serve an important 

purpose. 

 

Most of our team members thought that things would be better with this A3 

project. 

 

In general, members of our team believed in the value of this A3 project. 

 

Figure 3.3. Survey items related to Affective Commitment to Change 
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A three item scale was adapted from previous research to measure the extent to 

which positive attitudes concerning A3 projects existed (Doolen et al., 2003). This 

independent variable is a measure of how the team felt about the project and 

continuous improvement process.  The survey items related to Attitude can be seen in 

Figure 3.4. 

Attitude 

Most of our team members liked being part of this A3 project. 

 

Most members of our team would like to be part of A3 projects in the future. 

 

In general, our team members are comfortable working with others to identify 

improvements in this work area. 

 

Figure 3.4. Survey items related to Attitude 

New to this study were three items that addressed the sustainability and 

effectiveness of the lean training.  These items, unlike most of the others employed in 

the survey instrument, do not ask the participant to rate the team perceptions.  The 

items ask the respondent if the skills employed in the original A3 project have been 

used since then.  Also, these items provided a means for understanding if additional 

continuous improvement activities had been undocumented.  The survey items related 

to Continued use of Task KSA can be seen in Figure 3.5. 

Continued use of Task KSA 

Including this project, how many documented A3 projects total have you participated in? 

(Fill in the blank) 

 

How many undocumented continuous improvement projects total have you participated in? 

(Fill in the blank) 

 

Have you used the skills learned in this project to improve your work area? (Yes or No) 

 

Figure 3.5. Survey items related to Continued use of Task KSA 
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Also new to this study was an item to document functional affiliation of the 

participant within the hospital.  The participant was asked to associate themselves into 

one of three general categories.  The survey item related to Functional Area can be 

seen in Figure 3.6. 

Functional Area 

Which Functional area most closely describes your current job? (Circle one number) 

 

1.  OPERATIONS (ex. Environmental Services, Maintenance Technician, etc.) 

 

2.  NON-OPERATIONS (ex. Manager, Administrator, Clerk, etc.) 

 

3.  DIRECT CARE (ex. Physician, Nurse, etc) 

 

Figure 3.6. Survey items related to Functional Area 

A three item scale was adapted from previous research to measure perceptions 

of the extent to which the A3 project team‘s improvement goals had been clearly 

defined (Wilson, Van Aken & Frazier, 1998).  This variable is congruent with the 

SMART goal evaluation done on the A3 report by the researchers.  The survey items 

related to Goal Clarity can be seen in Figure 3.7. 

 

Goal Clarity 

Our team had clearly defined goals. 

 

The performance targets our team needed to achieve to fulfill our goals were clear. 

 

Our goals clearly defined what was expected of our team. 

 

Figure 3.7. Survey items related to goal clarity. 

A three item scale was adapted from previous research to address the team 

perceptions of the difficulty of the improvement goals set for the A3 Project team 

(Ivancevich and McMahon, 1977; adapted by Hart, Moncrief and Parasuraman, 1989; 
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adapted again by Farris et al., 2007).  The survey items related to Goal Difficulty can 

be seen in Figure 3.8. 

Goal Difficulty 

Meeting our team‘s improvement goals was tough. 

 

It took a lot of skill to achieve our team‘s improvement goals. 

 

It was hard to improve this work area enough to achieve the team‘s goals. 

 

Figure 3.8. Survey items related to goal difficulty 

A five item scale was adapted from previous research to measure perceptions 

of the extent that an area was improved by an A3 project (Doolen et al., 2003).  This 

independent variable is a measure of how effective the continuous improvement 

project was on actually improving the area that was the focus of the project.  The 

survey items related to Impact on Area can be seen in Figure 3.9. 

Impact on Area 

This work area improved measurably as a result of this A3 project. 

 

This A3 project had a positive effect on this work area. 

 

Overall, this A3 project was a success. 

 

This A3 project has improved the performance of this work area. 

 

Most of our team members are able to measure the impact of changes made to this work 

area 

 

Figure 3.9 Survey items related to Impact on Area 

A four item scale was adapted from previous research to measure perceptions 

of the extent that the management and the organization supported the A3 project and 

team (Doolen et al., 2003; adapted by Farris et al., 2007).  To successfully facilitate 

continuous improvement projects and implementations the organization and 
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management need to support the project and team with adequate time, materials, 

equipment and help.  The survey items related to Management Support can be seen in 

Figure 3.10. 

Management Support 

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

 

Our team had enough equipment to get our work done. 

 

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

 

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

 

Figure 3.10. Survey items related to Management Support 

A seven item scale was adapted from previous research to measure perceptions 

of the extent that the levels of knowledge, skill and attitude improved toward 

continuous improvement (Doolen et al., 2003; Adapted by Farris et al., 2007).  This 

variable is a measure of how effective the project and associated training was in 

helping employees to be successful in continuous improvement activities.  The survey 

items related to Task KSA can be seen in Figure 3.11. 
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Task Knowledge, Skill and Attitude (KSA) 

In general, this A3 project increased our team members‘ knowledge of our role in 

continuous improvement 

 

In general, this A3 project motivated the members of our team to perform better. 

 

In general, this A3 project increased our team members' knowledge of how continuous 

improvement can be applied. 

 

Overall, this A3 project increased our team members' knowledge of what continuous 

improvement is. 

 

Overall, this A3 project increased our team members' knowledge of the need for 

continuous improvement. 

 

Overall, this A3 project helped people in this area work together to improve performance. 

 

Most of our team members gained new skills as a result of participation in this A3 project. 

 

Figure 3.11. Survey items related to Task KSA 

A four item scale was adapted from previous research to measure perceptions 

of the extent that the team could operate autonomously (Kirkman and Rosen, 1999; 

Hayes, 1994; adapted by Groesbeck, 2001, adapted by Farris et al, 2007).  To 

successfully facilitate continuous improvement projects, the project team must be able 

to take action to experiment and exercise the appropriate methodologies.  The survey 

items related to Team Autonomy can be seen in Figure 3.12. 

Team Autonomy 

Our team had a lot of freedom in determining what changes to make to this work area. 

 

Our team had a lot of freedom in determining how we spent our time during the project. 

 

Our team was free to make changes to the work area as soon as we thought of them. 

 

Our team had a lot of freedom in determining how to improve this work area. 
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Figure 3.12. Survey items related to Team Autonomy 

3.4.4 Construct Validity 

Extensive analysis was performed to insure construct validity, including factor 

analysis and Cronbach‘s alpha for construct reliability.  Since the current research 

draws heavily upon past research it was logical to review the validation process and 

results of the study where many of the construct scales and items were introduced.  

This and all statistical analysis was performed with IBM‘s statistical package SPSS 

PASW Statistics 18. 

Factor analysis is routinely conducted to analyze the construct validity of 

survey scales and is a routine part of research involving surveys being particularly 

important for new studies or scale items applied to a new setting such as in this study.  

This dimensional analysis investigates the scale items to insure that they appear to 

measure the same underlying, but not necessarily directly measureable characteristics, 

which is indicated by a high degree of correlation with a given scale‘s items compared 

to the items from another scale (Leedy & Ormrod, 2005).  Factor analysis provides 

reliable evidence that the survey scales are indeed measuring unique variables of 

interest.   

Principal components was chosen as the extraction method (Johnson, 1998) 

because it is robust to departures from multivariate normality, like most multivariate 

methods.  Direct Oblimin with a delta of zero was employed because the underlying 

factors may be correlated (Fabrigar et al, 1999; Finch, 2006).  Common to studies 

where hypotheses will be evaluated through regression, an orthogonal rotation appears 

to have the advantage in that it could result in less correlated factors.  Because the 
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model assumes the factors could be correlated an orthogonal rotation would not be 

appropriate.  It has been shown that if variables are uncorrelated, oblique rotation and 

orthogonal rotation methods will produce similar results (Fabringar et al, 1999).  Since 

there is no sound test for statistical significance for survey scale items, only questions 

with factor loadings that are relatively high in magnitude (greater than .500) and low 

in cross-loading (.300 or lower) should be considered (Kline, 1994). 

3.4.4.1 Factor Analysis in Previous Research 

The survey scales for this study are modified from the original study which 

focused on Kaizen event effectiveness where they were vetted through factor analysis 

of the two surveys (Kickoff Survey and Report Out Survey) that contained the scale 

items (Farris et al., 2007).  The original study had a much larger sample size, which 

was not possible in the current research.  For factor analysis it is recommended that 

the minimum ratio of observations to survey items is 2:1 (Kline, 1994), with the 

preferred ratio closer to 10:1 (Tinsley & Tinsley, 1998; Kline, 1994).  Using the 

listwise exclusion, the ratio of observations versus items was approximately 22:1 for 

the Kickoff Survey, 15:1 for the Report Out Survey outcome variable analysis, and 

14:1 for the Report Out Survey Independent variable analysis. Results and a brief 

discussion of the previous study and factor analysis results are included below.  

The Kickoff Survey contained the independent variables Affective 

Commitment to Change (ACC), Goal Difficulty (GDF), and Goal Clarity (GC).  As 

shown in Table 3.7 all scale items loaded as hypothesized, supporting construct 

validity of the survey scales.  Meaningful loadings (greater than .500, with cross-

loading less than .300) are shown in bold.  All items loaded highly onto the intended 
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scale and have low loadings on the other scales.  All scales were retained for the final 

analysis. 

Table 3.7.  Pattern Matrix for Factor Analysis of Kickoff Survey Scales (from 

Farris et al., 2007) 

 

Component 

1 2 3 

acc1 0.774 0.128  

acc6 0.770   

acc5 0.756   

acc4 0.722  -0.154 

acc3_r 0.715   

acc2 0.711  -0.130 

gdf2  0.862  

gdf1  0.843  

gdf3  0.747  

gdf4 -0.122 0.723  

gc3   -0.881 

gc1   -0.875 

gc4   -0.808 

gc2   -0.754 

Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization. 

a  Rotation converged in 5 iterations. 

 

Table 3.8 shows the loadings of the independent variables measured in the 

Report Out Survey which contained shared scale variables Team Autonomy (TA), 

Management Support (MS), Action Orientation (AO) and the unshared variable 

Internal Processes (IP).  Meaningful loadings (greater than .500, with cross-loading 

less than .300) are shown in bold.  For the most part, the factor loadings support the 

construct validity of the survey scales, however factor loadings did result in several 

items being removed due to low primary loading or high cross-loading onto other 

scales.   
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Table 3.8. Pattern Matrix for Factor Analysis of Report Out Survey Scales – 

Independent Variables (from Farris et al., 2007 

 

Component 

1 2 3 4 

ip3 0.882  0.152  

ip2 0.872    

ip4 0.850   0.109 

ip5 0.617  -0.102  

ip1 0.591 -0.158  -0.201 

ao4_r -0.423  0.119  

ao2  0.861   

ao1 0.223 0.733 -0.169  

ms3   -0.891  

ms2   -0.839  

ms5 0.115 0.148 -0.655 -0.121 

ms1 0.160  -0.396 -0.350 

ta3    -0.830 

ta2 0.132 -0.139  -0.794 

ao3  0.301 0.235 -0.763 

ta1   -0.276 -0.508 

ms4 0.153 -0.181 -0.280 -0.481 

ta4   -0.266 -0.479 

Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization. 

a  Rotation converged in 13 iterations. 

Table 3.9 shows the loadings of the dependent variables measured in the 

Report Out Survey which included the shared variables Task knowledge, skill and 

attitude (KSA), Attitude (ATT) and Impact On Area (IMA).   Meaningful loadings 

(greater than .500, with cross-loading less than .300) are shown in bold.  For the most 

part, construct validity was supported, with the exception of several items being 

removed due to low primary loading or high cross-loading onto other scales.  

 Several scale items loaded onto non-theorized components (mainly items in 

the category of Understanding of Continuous Improvement (UCI) and Skills (SK) 

scales) and the scales were adjusted accordingly.  Factor analysis showed that due to 

similarity in item wording several attitude items loaded with a skill item due to a 
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strong connection relating items by measuring the liking of Kaizen activities.  Other 

results of the factor analysis showed while knowledge and skill are conceptually 

different they are very highly related in practice, which is sensible.  Figure 3.13 shows 

the revised Report Out Survey Scale items for dependent variables which were used in 

the current research. 

Table 3.9. Pattern Matrix for Factor Analysis of Report Out Survey Scales – 

Dependent Variables (from Farris et al., 2007) 

 

Component 

1 2 3 

uci1 0.835     

sk1 0.804     

sk3 0.786 -0.204   

uci4 0.764 0.101   

at1 0.757     

uci3 0.757     

uci2 0.735   0.156 

at3 0.731 0.144   

Ima4 0.599 0.281   

sk2 0.491 0.440 -0.224 

Ima3   0.825 0.138 

Ima2 0.159 0.807 -0.156 

Ima1   0.794 0.213 

over   0.659 0.374 

at4     0.779 

at2 0.246   0.669 

sk4 0.174 0.195 0.536 

Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization. 

a  Rotation converged in 6 iterations. 
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Scale Revised Item List 

Task KSA  UCI1: ―Overall, this Kaizen event increased our team members' knowledge of what 

continuous improvement is.‖ 

 UC2: ―In general, this Kaizen event increased our team members' knowledge of 

how continuous improvement can be applied.‖ 

 UCI3: ―Overall, this Kaizen event increased our team members' knowledge of the 

need for continuous improvement.‖ 

 UCI4: ―In general, this Kaizen event increased our team members' knowledge of 

our role in continuous improvement.‖ 

 SK1: ―Most of our team members can communicate new ideas about improvements 

as a result of participation in this Kaizen event.‖ 

 SK3: ―Most of our team members gained new skills as a result of participation in 

this Kaizen event.‖ 

 AT1: ―In general, this Kaizen event motivated the members of our team to perform 

better.‖ 

 AT3: ―Overall, this Kaizen event increased our team members' interest in our 

work.‖ 

 IMA4: ―Overall, this Kaizen event helped people in this area work together to 

improve performance.‖ 

Impact on 

Area 

 IMA1: ―This Kaizen event had a positive effect on this work area.‖ 

 IMA2: ―This work area improved measurably as a result of this Kaizen event.‖ 

 IMA3: ―This Kaizen event has improved the performance of this work area.‖ 

Attitude  AT2:  ―Most of our team members liked being part of this Kaizen event.‖ 

 AT4:  ―Most members of our team would like to be part of Kaizen events in the 

future.‖ 

 SK4:  ―In general, our Kaizen event team members are comfortable working with 

others to identify improvements in this work area.‖ 

Figure 3.13. Revised Report Out Survey Scales – Dependent Variables (from 

Farris et al., 2007) 

 

3.4.4.2 Factor Analysis in Current Research 

While the factor analysis in the previous research provided strong evidence 

that the scales do indeed measure unique variables of interest, the scale items were 

slightly modified and applied to a new setting in this research.  Due to these 

differences, factor analysis was performed with the current research‘s data set to be 

thorough. In the current research, there were 58 observations and 39 scale items, 

which is below the minimum ratio of 2:1 and well below the recommended 10:1.  

Even split between independent and dependent the ratios were roughly 3:1 and 4:1 

respectively.  To approach the desired 10:1 ratio of observations versus scale items the 
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scales were analyzed in logical sets that grouped like items together while trying to 

keep the total scale items to around six.  While the factor analysis results don‘t always 

support construct validity for this limited data set, it was assumed they are valid due to 

the previous research. 

Table 3.10 shows the loadings of the independent variables Action Orientation 

(AO) and Affective Commitment to Change (ACC).  Meaningful loadings (greater 

than 0.500, with cross-loading less than 0.300) are shown in bold.  All but one item 

loaded according to the theorized and previously validated scales.  The one item that 

failed to meet the standards of meaningful loading had a cross-loading of .318 which 

is just above the maximum acceptable cross-loading. 

Table 3.10. Pattern Matrix for Factor Analysis of Independent Variables Action 

Orientation and Affective Commitment to Change 

Pattern Matrix
a
 

 
Component 

1 2 

AO1 -0.286 0.701 

AO2 0.318 0.775 

ACC1 0.812  

ACC2 0.756 0.130 

ACC3 0.786  

ACC4 0.682 -0.269 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 4 iterations. 

 

Table 3.11 shows the loadings of the independent variables Management 

Support (MS), and Team Autonomy (TA).  Meaningful loadings (greater than 0.500, 

with cross-loading less than 0.300) are shown in bold.  The loadings show that the 

items do not load according to the theorized and validated scales.  Primary loading for 
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the MS items is split between components one and two while three of the four TA 

items load to component one. 

Table 3.11. Pattern Matrix for Factor Analysis of Independent Variables 

Management Support and Team Autonomy 

Pattern Matrixa 

 
Component 

1 2 

MS1 0.720  

MS2  0.881 

MS3  0.882 

MS4 0.858  

TA1 0.687  

TA2 0.237 0.489 

TA3 0.838  

TA4 0.793  

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 4 iterations. 

 

 

Table 3.12 shows the loadings of the independent variables Goal Clarity (GC), 

and Goal Difficulty (GDF).  Meaningful loadings (greater than 0.500, with cross-

loading less than 0.300) are shown in bold.  The loadings show that the items for the 

two goal related scales load accordingly to the theorized and validated scales.  The 

factor analysis of the current research strongly supports the original construct validity 

(minimum observed primary loading = 0.660; maximum observed cross-

loading=0.253). 
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Table 3.12. Pattern Matrix for Factor Analysis of Independent Variables Goal 

Clarity and Goal Difficulty 

 

Pattern Matrix
a
 

 
Component 

1 2 

GC1 0.774 0.103 

GDF1  0.900 

GC2 0.855 -0.149 

GDF2 0.253 0.660 

GC3 0.875  

GDF3 -0.187 0.685 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 4 iterations. 

 

The dependent variables provided a different challenge. Task KSA included 

many items and most did not load as theorized.  Task KSA is also logically related to 

ATT though the items were shown to measure different variables in the previous 

research.  Several factor analyses were performed to provide perspective. 

Table 3.13 shows the loadings of the dependent variables Attitude (ATT) and 

Impact On Area (IMA).  Meaningful loadings (greater than 0.500, with cross-loading 

less than 0.300) are shown in bold.  The loadings show that the items load accordingly 

to the theorized and validated scales.  The factor analysis of the current research 

strongly supports the original construct validity (minimum observed primary loading = 

0.672; maximum observed cross-loading=0.108). 
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Table 3.13. Pattern Matrix of Dependent Variables Attitude and Impact on Area 

Pattern Matrix
a
 

 
Component 

1 2 

ATT1  0.805 

ATT2  0.796 

ATT3  0.732 

IMA1 0.672 0.108 

IMA2 0.819  

IMA3 0.911 -0.105 

IMA4 0.900  

IMA5 0.895  

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 3 iterations. 

 

Table 3.14 shows the loading for the dependent variable Task Knowledge, 

Skill, and attitude (Task KSA).  Meaningful loadings (greater than 0.500, with cross-

loading less than 0.300) are shown in bold.  While all loadings are meaningful the 

items did not load onto a single scale but very strongly loaded on two scales 

(minimum observed primary loading = 0.652; maximum observed cross-loading= 

0.125).  To further attempt to understand the split in primary loading, an examination 

of the items was necessary. While examining the Task KSA scale items, there was no 

logical explanation as to why the first three would appear to measure something 

different than the remaining four.  Both factor analysis components contained items 

related to the two main components of the revised Task KSA, Understanding of 

Continuous Improvement and Attitude. The construct scale was assumed valid due to 

previous research findings.   
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Table 3.14. Pattern Matrix for Factor Analysis of Dependent Variable Task KSA 

Pattern Matrix
a
 

 
Component 

1 2 

TaskKSA1  0.652 

TaskKSA2  0.905 

TaskKSA3 0.125 0.865 

TaskKSA4 0.933  

TaskKSA5 0.881  

TaskKSA6 0.720  

TaskKSA7 0.847  

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 4 iterations. 

 

To analyze whether the observed loadings for Task KSA items could be related 

to the logically related Attitude variable a factor analysis was done including both 

scales.  Table 3.15 shows the loading for the dependent variables Task Knowledge, 

Skill and Attitude (Task KSA) and Attitude (ATT).  Meaningful loadings (greater than 

0.500, with cross-loading less than 0.300) are shown in bold.  As in the previous factor 

analysis of the Task KSA scale items the first three do not load with the final four.  

Interestingly, none of the Attitude items meaningfully load onto either Task KSA 

component.  Previously the Attitude item loading strongly supported the original 

research and construct validity when analyzed with the Impact On Area scale items. 
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Table 3.15. Pattern Matrix for Factor Analysis of Dependent Variables Attitude 

and Task Knowledge, Skill and Attitude 

 

Pattern Matrix
a
 

 
Component 

1 2 

ATT1 0.387 0.468 

ATT2 0.384 0.332 

ATT3 0.400 0.377 

TaskKSA1  0.618 

TaskKSA2 -0.141 0.930 

TaskKSA3  0.845 

TaskKSA4 0.942  

TaskKSA5 0.884  

TaskKSA6 0.716  

TaskKSA7 0.849  

Extraction Method: Principal Component Analysis.  

 Rotation Method: Oblimin with Kaiser Normalization. 

a. Rotation converged in 6 iterations. 

 

 

3.4.4.3 Reliability of Scales 

Cronbach‘s alpha was employed to assess the reliability of the construct scales.  

Cronbach‘s alpha is a measure of internal consistency (reliability) or the degree to 

which items of a scale are correlated within an individual‘s responses (Cronbach, 

1951).  Cronbach‘s alpha was calculated using only individuals without missing data 

for a scale and then again using all 58 respondents with missing values filled in with 

scale item means.  Table 3.16 presents the resulting values and the values for the 

largest increase if a scale item was deleted.  Very few cases resulted in an 

improvement in scale reliability if a scale item was deleted, none were deemed large 

enough to justify eliminating items.  
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 The reliable threshold for Cronbach‘s alpha is .700 for established scales 

(Nunnally, 1978) and 0.600 for new or revised scales (DeVellis, 1991), which would 

apply to the current research. Five of the nine scales were above 0.700 and all but 

Action Orientation were above 0.600. Two of the three dependent variables had an 

alpha value higher than 0.800.  Action Orientation fell well short of the 0.600 

threshold with an alpha value of 0.243 and was removed from further analyses.  In the 

previous research Action Orientation also had a low alpha value (0.640) but was 

retained due to it being a newly developed scale. With the extremely low reliability 

observed for this data set, it was not reasonable to complete further analyses including 

the Action Orientation variable. 

Table 3.16. Cronbach’s Alpha Values for Survey Scales 

 

Scale 

Cronbach's 

Alpha 

(Replaced 

missing values) 

Largest Increase if 

Item Deleted 

ATT 0.704 0.678 0.64 (ATT2) 

GC 0.797 0.797 0.826 (GC1) 

GDF 0.619 0.62 0.697 (GDF2) 

MS 0.656 0.656 0.609 (MS2) 

Task KSA 0.826 0.812 0.843 (Task KSA1) 

AO 0.243 0.243 N/A 

ACC 0.772 0.766 0.736 (ACC4) 

TA  0.775 0.749 0.765 (TA2) 

IMA 0.934 0.888 0.891 (IMA1) 

 

 Following the factor and Cronbach‘s alpha analyses, missing values were 

replaced with scale item averages so that scale averages could be calculated for each 

individual in the data set for the remaining scales.  This approach to replacing item-

level missing data seems to introduce only a small amount of bias, unless a large 

percentage of data is missing (Roth et al, 1999).  Significant power could be lost if 
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exclusion practices were employed in cases with missing data.  The Cronbach‘s Alpha 

analysis showed similar reliability with replaced missing values as compared to 

excluding them in the analysis. 

3.4.4.4 Validation of linear regression assumptions 

 The linearity and normality of the data needed to be assessed to determine 

what types of analysis were valid to perform.  This was achieved by creating Q-Q 

plots (Q stands for quantile) which is a graphical representation of comparing two 

probability distributions by plotting their quantiles against each other.  The 

distribution tested was a standard normal distribution.  Interpretation of the plots 

results in the assumption of a normal distribution being valid due to the general linear 

trend of the data points and no curvature.  The residuals are evenly and randomly 

distributed around the mean further suggesting a normal or near normal distribution 

for all variables. Figures 3.4.3.4.1-3.4.3.1.8 show the normal Q-Q plots of the survey 

variables. 

 

Figure 3.14  Normal Q-Q Plot for Attitude 
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Figure 3.15.  Normal Q-Q Plot of Goal Clarity 

 

Figure 3.16.  Normal Q-Q Plot of Goal Difficulty 
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Figure 3.17. Normal Q-Q Plot of Management Support 

 

Figure 3.18.  Normal Q-Q Plot of Task KSA 
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Figure 3.19.  Normal Q-Q Plot of ACC 

 

Figure 3.20. Normal Q-Q Plot of Team Autonomy 
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Figure 3.21.  Normal Q-Q Plot of Impact on Area 

3.4.4.5 Survey Variable Descriptive Statistics 

The descriptive statistics show that generally the mean response for all 

variables was positive with the lowest being goal difficulty (3.56) and highest being 

ACC (5.08).  Goal difficulty was the only variable that did not receive a maximum 

value of 6.00 and had the lowest minimum value at 1.67.  Goal difficulty also had the 

largest standard deviation at 0.909.  The variables with the lowest standard deviation 

were Task KSA (0.518) and ACC (0.574).  Task KSA and ACC also had the highest 

minimum values of 3.71 and 3.75 respectively.  The descriptive statistics for the 

survey variables are summarized in Table 3.17. 
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Table 3.17. Summary of Descriptive Statistics for Survey Variables 

Descriptive Statistics 

  
N Minimum Maximum Mean 

Std. 

Deviation 

Attitude 58 3.33 6.00 4.80 0.610 

Goal Clarity 58 2.33 6.00 4.84 0.647 

Goal Difficulty 58 1.67 5.33 3.56 0.909 

Management Support 58 3.25 6.00 4.79 0.603 

Task KSA 58 3.71 6.00 4.89 0.518 

ACC 58 3.75 6.00 5.08 0.574 

Team Autonomy 58 2.75 6.00 4.40 0.761 

Impact On Area 58 3.00 6.00 4.70 0.796 

Valid N (listwise) 58         
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4 RESEARCH FINDINGS 

4.1 Open-ended Survey Response 

The analysis of the open-ended survey data revealed interesting patterns. This 

qualitative set of data provided results that aligned with results from the other two sets 

of analyses and brought new issues to light.  The following sections will summarize 

and discuss the results of the open-ended survey question responses according to the 

variables that were reached during the coding process discussed in Section 3.4.1.  The 

responses from the open-ended responses are transcribed in Appendix B. 

4.1.1 Failures and Successes Attributed to Time 

The variable ―time‖ was not in the original research model or in the original 

analysis of the open-ended survey data.  While reviewing the responses, the time 

necessary to complete the A3 and project was identified multiple times in the 

―obstacles to success‖ responses. Out of the 52 participants who responded to the 

open-ended prompts, 25% discussed time as being a negative contributing factor to the 

project being completed successfully.   

Generally the responses reflected that the participants had trouble making time 

outside of their normal, everyday duties to do the work necessary to complete the A3 

and therefore the project.  There was also mention of conflicting schedules, which 

could logically be a function of individuals being unable to find time to meet and work 

together.  The responses related to time are summarized in Table 4.1. 
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Table 4.1.  Summary of Responses Coded as Time 

Total Population 

Variable  Pieces of Evidence % of respondents  

Time 13 25% 

Positive Negative 

Number  % Number  % 

0 0% 13 100% 

Samples Samples 

    ~ Finding time to work together, 

with everyone‘s different schedules.     

       

    ~ Making time to gather 

information - my team and I had 

demanding jobs that required a lot 

of time so it was stressful to make 

time away from our jobs to work on 

this project. 

    

    

    

        

    ~ I do not have adequate resources 

to do my work and do A3s.  I find 

the situation frustrating and sad. 
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4.1.2 Failures and Successes Attributed to Lean Education 

The variable ―lean education‖ was also not in the original research model or in 

the original analysis of the open-ended survey data.  While reviewing the responses, 

the lean education was identified as another common factor with a generally favorable 

response.  Only four pieces of evidence were found related to the lean education.  

There was some evidence that the shared knowledge gained through the lean 

education helped participants communicate better.  Also evidenced in the negative 

response is that some of the terminology used in the education may not have been 

explained thoroughly enough, resulting in a sense that classes were rushed.  The 

responses related to lean education are summarized in Table 4.2. 

Table 4.2.  Summary of Responses Coded as Lessons/Education 

Total Population 

Variable  Pieces of Evidence % of respondents  

Lessons - Education 4 8% 

Positive Negative 

Number  % Number  % 

3 75% 1 25% 

Samples Samples 

~  Communication.  Common vocabulary 

(LEAN). 

~ Also some of the terminology during 

the course was a little hard to 

understand.  It felt like some lessons 

were really rushed. 

 

    

~ Lean training and coaching. 
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4.1.3 Failures and Successes Attributed to Instructors 

The variable ―instructors‖ was not in the original research model or in the 

original analysis of the open-ended survey data.  While reviewing the responses, lean 

instructors were identified as another favorable factor.  This variable is differentiated 

from lean education as these responses focused on an individual, instead of the process 

or the result of the education.  17% of the respondents identified instructors as 

contributing to the success of the A3 projects.  The responses related to instructors are 

summarized in Table 4.3. 

Table 4.3.  Summary of Responses Coded as Instructors 

Total Population 

Variable  Pieces of Evidence % of respondents 

Instructors 9 17% 

Positive Negative 

Number  % Number  % 

9 100% 0 0% 

Samples Samples 

~ The instructors were very helpful  

    

~ Good direction from LEAN teachers.      
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4.1.4 Failures and Successes Attributed to Management Support OE 

The variable management support was investigated as one of the primary 

variables in the research model.  Management support OE was one of the most 

prevalent topics in the open-ended survey responses.  38% of respondents discussed 

management support.  Responses were evenly split between identifying management 

support as either a contributor or as an obstacle to the success of the project.  Both 

sides suggest that the support of the managers related to the project was a major factor 

in the project being successful.   

On the positive side, a manager was accepting of the participants‘ A3 analysis 

and changes necessary to the point where the manager made the changes mandatory 

for all staff.  On the opposite side, it was noted that while administration supported the 

Lean initiative, one department manager would not support the changes necessary for 

the project to actually transform the process.  Both examples illustrate that direct 

management support plays a critical role in the success of completing and 

implementing an A3 project.  The responses related to management support are 

summarized in Table 4.4. 
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Table 4.4.  Summary of Responses Coded as Management Support OE 

Total Population 

Variable  Pieces of Evidence % of respondents  

Management 

Support OE 

20 38% 

Positive Negative 

Number  % Number  % 

10 50% 10 50% 

Samples Samples 

~ The work was well supported by 

management and staff. 

~ The biggest obstacle was a 

department manager that was not 

behind the LEAN process.  

Administration is very supportive of 

LEAN but without managerial 

support it made it difficult. 

    

~ The support of the managers to 

accept our A3 and have staff participate 

in the change. 
   

    ~ The dept manager did not totally 

support the change.     
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4.1.5 Failures and Successes Attributed to Staff Support 

The variable ―staff support‖ was not in the original research model or in the 

original analysis of the open-ended survey data.  While reviewing responses, staff 

support was identified as a common factor.  Staff support was differentiated from 

administrative support or management support and was defined as support from 

individuals at the direct contributor level.  31% of the respondents discussed staff 

support, and 75% of those responses were positive.   

The positive responses were related to the staff supporting changes or 

contributing to work that led to improvement.  The negative responses varied but 

included comments related to co-workers not adopting the A3 outcome plan to staff of 

another department not facilitating work related to the project. Similar to management 

support, staff support appeared to be a major factor in the success of A3 projects. The 

responses related to staff support are summarized in Table 4.5. 

Table 4.5.  Summary of Responses Coded as Staff Support 

Total Population 

Variable  Pieces of Evidence % of respondents  

Staff Support 16 31% 

Positive Negative 

Number  % Number  % 

12 75% 4 25% 

Samples Samples 

~ Perseverance by lab crew to make 

sure orders are complete before they 

are accepted. 

~ One of my dept. co-workers would 

not follow the outcome plan. 

       

~ Openness.  Taking our ideas back to 

line staff before our next meeting. 

~ Feeling of being threatened by 

―invasion of their territory‖ by staff. 
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4.1.6 Failures and Successes Attributed to Administrative Support 

The variable ―administrative support‖ was not in the original research model or 

in the original analysis of the open-ended survey data.  While reviewing the responses, 

Administrative Support was identified as a common factor.  Administrative support 

was differentiated from management and staff support by the role of the employee.  

Staff was defined as direct contributors.  Managers were defined as managers of direct 

contributors.  Administrators were charged with strategy and program or project 

direction rather than managing direct contributors.  17% of the respondents discussed 

Administrative Support, and 75% of the responses were positive.   

The positive responses characterized the administration as being positive, 

enthusiastic and believing in the project to the point where they made the changes 

mandatory.  Conversely the negative responses cited the administration as initially 

objecting to the changes necessary for the project until the fiscal benefits were 

highlighted.  This led to the perception that administration was unduly influenced by 

monetary impacts.  Another response suggested that a particular project failed due to 

administration not requiring a change to take effect.  The responses related to 

administrative support are summarized in Table 4.6.   
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Table 4.6.  Summary of Responses Coded as Administrative Support 

Total Population 

Variable  Pieces of Evidence % of respondents  

Administrative 

Support 

8 17% 

Positive Negative 

Number  % Number  % 

6 75% 2 25% 

Samples Samples 

~  Administrative support, enthusiasm 

and true belief in this process.  

~Getting committee and administrative 

buy in that the change was appropriate 

and needed.  I do not believe it was the 

process improvement but rather the 

fiscal benefit that won administrative 

support. 

    

~ Administration saw how much it would 

help contain costs and improve quality of 

care. 
   

    ~The administration (upper) did not 

require the change and did not 

implement our suggestions for the 

change.  Therefore, the project failed. 
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4.1.7 Failures and Successes Attributed to Affective Commitment to 

Change OE 

The variable affective commitment to change was also investigated as one of 

the primary variables in the research model.  ACC OE was also one of the most 

frequently discussed topics in open-ended survey responses.  46% of the respondents 

included comments relating to ACC OE in the open-ended responses.  96% of those 

responses were positive.   

Many of the positive responses cited a belief in the process and the need for the 

project or process improvement as contributor to the success of the project. These 

responses were indicative of typical motivators for transformative processes. It was 

suggested that these beliefs and requisite changes can affect the success of a project. 

The one negative response listed changing habits as an obstacle to project success.  

The responses related to ACC OE are summarized in Table 4.7.   
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Table 4.7.  Summary of Responses Coded as Affective Commitment to 

Change OE 

Total Population 

Variable  Pieces of Evidence % of respondents 

ACC OE 24 46% 

Positive Negative 

Number  % Number  % 

23 96% 1 4% 

Samples Samples 

~  I believe strongly in the A3 process as 

a valuable tool to show waste and 

facilitate process improvement. 

~ Changing habits.   

   

       

~  The excitement at the fact that we 

were creating something that is going to 

help or improve the process of 

communication between departments.  

   

   

   

   

       

~  We all wanted to make 

improvements. 

    

 

  



96 

 

4.1.8 Failures and Successes Attributed to Team Size 

The variable ―team size‖ was not in the original research model or in the 

original analysis of the open-ended survey data.  Only 8% of the respondents 

discussed team size, with 80% citing team size as a contributor to the success of the 

project.  Both positive and negative responses reflected individual preferences for 

project work.  There were examples of people liking and disliking working by 

themselves.  People enjoyed working in groups of two as it was easy to divide work.  

The responses related to team size are summarized in Table 4.8. 

Table 4.8.  Summary of Responses Coded as Team Size 

Total Population 

Variable  Pieces of Evidence % of respondents  

Team Size 5 8% 

Positive Negative 

Number  % Number  % 

4 80% 1 20% 

Samples Samples 

~  Our team was only two people so 

job duties were evenly divided 

~   I was the only person working on 

the project. 

   

       

~ Working solo - My time, my 

observations.  Single department 

project. 
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4.1.9 Failures and Successes Attributed to Teamwork 

 
The variable ―teamwork‖ was not in the original research model or in the original 

analysis of the open-ended survey data.  While reviewing the responses, teamwork 

was identified as another common factor.  While several variables related to teamwork 

were investigated in the survey as primary variables in the research model, it was hard 

to categorize responses using the same structure.  17% of the respondents discussed 

teamwork, with 80% of those responses being positive.   

Positive responses cite different departments working together, good partners, the 

hospital culture being team-oriented and improvement-focused.  The negative 

responses related to the difficulty of getting everyone together and participating in 

equal measure.  A negative response also cited having a busy student being part of the 

team. The responses related to teamwork are summarized in Table 4.9.   
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Table 4.9.  Summary of Responses Coded as Teamwork 

Total Population 

Variable  Pieces of Evidence % of respondents 

Teamwork 10 17% 

Positive Negative 

Number  % Number  % 

8 80% 2 20% 

Samples Samples 

~  Teamwork in IS, pharmacy, m/s. ~ Getting the members together and 

gaining follow-thru from the student on 

our team.  He was very busy with other 

obligations.  It would have been better 

to have him observe only vs. counting 

on tasks to be completed.   

    

~ I had a GREAT partner.  

    

~ Our hospital as a whole works as a 

team, we all contribute to the well-

being of the facility.  Acceptance of 

new ideas can be difficult, but in 

allowing a different view opened the 

minds of many.  In some projects 

outside hospital representatives also 

helped in the flow of ideas and were 

great contributors to our projects. 

   

~ Team 

participation 
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4.1.10   Failures and Successes Attributed to Resources 

The variable ―resources‖ was not in the original research model or in the 

original analysis of the open-ended survey data.  While reviewing the responses, 

resources was identified as another common factor.  Resources were defined as 

equipment, facilities, software or non-direct contributors such as IT support.  21% 

percent of the respondents discussed resources in the open-ended responses, with 73% 

being negative.  The positive examples cited that the resources that were available 

facilitated project success.  The negative examples cited that resources were not made 

available or dedicated to the purpose of a project to the point where the project success 

was negatively impacted.  The responses related to resources are summarized in Table 

4.10. 

Table 4.10.  Summary of Responses Coded as Resources 

Total Population 

Variable  Pieces of Evidence % of respondents 

Resources 11 21% 

Positive Negative 

Number  % Number  % 

3 27% 8 73% 

Samples Samples 

~ The willingness of the team and 

folks at the work level feeding us info 

and allowing us access to their daily 

processes. 

~   I do not have adequate resources to 

do my work and do A3s.  I find the 

situation frustrating and sad. 

       

~ The entire acceptance from the care 

van dispatchers once they were trained 

and given all the equipment to 

succeed.  It is very successful. 

~ Dependent on major resources - 

hiring an FTE and having space 

allocated 
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4.1.11  Failures and Successes Attributed to Goal Clarity OE 

The variable Goal Clarity was investigated as one of the primary variables in 

the research model and Goal Clarity OE emerged during analysis of the open-ended 

responses.  All of the responses mention goals or projects being too large or 

complicated.  12% of the respondents discussed goal clarity/scope in the open-ended 

responses, with 100% being negative.  The responses related to goal clarity/scope are 

summarized in Table 4.11. 

Table 4.11.  Summary of Responses Coded as Goal Clarity OE 

Total Population 

Variable  Pieces of Evidence % of respondents  

Goal Clarity OE 6 12% 

Positive Negative 

Number  % Number  % 

0 0% 6 100% 

Samples Samples 

    ~  Our project was to envision a 

membership that doesn‘t yet exist.  We 

also have no immediate sense that the 

membership will be implemented any 

time soon. 

    

    

    

        

    ~  We are located in a rather new 

facility.  It was rough to narrow down 

to one thing or dept. that we felt needed 

this most.     

        

    ~  The subject matter and goals were 

probably too complicated for this 

focus.      

        

    ~ It was too big of a project and should 

have been broken down.     
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4.1.12   Failures and Successes Attributed to Data Collection 

The variable ―data collection‖ was not in the original research model or in the 

original analysis of the open-ended survey data.  While reviewing the responses, data 

collection was identified as a common factor.  While the variable data type was 

investigated in the A3 project analysis, data collection as a process had not been 

investigated.  12% of the respondents discussed data collection in the open-ended 

responses, with 83% of the responses being negative.   

The positive response cited data collection being an important process in 

identifying the root of the problem associated with the A3 project.  It enabled the 

participant to change the focus of the project to address the real issues.  The negative 

responses tended to cite data collection as a challenge.  Many responses highlighted 

the difficulty of staying disciplined to collect information in each step of the process, 

as well as the difficulty of collecting information from certain sources, such as a 

manager.  The responses related to data collection are summarized in Table 4.12. 
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Table 4.12.  Summary of Responses Coded as Data Collection 

Total Population 

Variable  Pieces of Evidence % of respondents  

Data Collection 6 12% 

Positive Negative 

Number  % Number  % 

1 17% 5 83% 

Samples Samples 

~   Doing our data collection was very 

helpful and also gave us a better 

understanding of the process and 

where the true A3 needed to be. :) We 

actually changed our primary focus to 

another area due to the results of our 

data collection which helped us realize 

where the issues actually were. 

~  Collecting data was a challenge. 

   

~  Collecting data from certain 

managers. 

   

~  Discipline to measure each step in 

the process. 
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4.1.13   Failures and Successes Attributed to Communication 

The variable ―communication‖ was not in the original research model or in the 

original analysis of the open-ended survey data.  While reviewing the responses, 

communication was identified as a common factor.  15% of the respondents discussed 

communication in the open-ended responses, with 63% being negative and 37% being 

positive.  Positive responses cited that the common vocabulary and education of the 

lean class improved communication.  Another response cited that constant 

communication with all members involved was a contributor to project success.  The 

negative responses cited communications with members outside the project team as an 

obstacle to project success.  The responses related to communication are summarized 

in Table 4.13. 

Table 4.13.  Summary of Responses Coded as Communication 

Total Population 

Variable  Pieces of Evidence % of respondents  

Communication 8 15% 

Positive Negative 

Number  % Number  % 

3 37% 5 63% 

Samples Samples 

~ Communication.  Common 

vocabulary (LEAN).  

~ Sharing our findings with manager 

of another area affected by our A3 

       

~ Constant communication with all 

members involved. 

~ Getting clinic managers to 

communicate the inventory 

instructions to the counting staff.  

Communication. 
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4.1.14   Failures and Successes Attributed to Technology 

The variable ―technology‖ was investigated as one of the types of projects in 

the A3 Report data set.  It was included in the original analysis because it was thought 

that many would find technology to be an obstacle to the success of the project.  8% 

discussed technology in the open-ended responses with, 75% being negative.  The 

positive response cited that new software greatly decreased the amount of missing 

codes in medical files.  The negative responses cited the lack of adequate IS support 

facilitating the changes needed for the project to be successful.  The responses related 

to technology are summarized in Table 4.14. 

Table 4.14.  Summary of Responses Coded as Technology 

Total Population 

Variable  Pieces of Evidence % of respondents  

Technology 4 8% 

Positive Negative 

Number  % Number  % 

1 25% 3 75% 

Samples Samples 

~  The addition of nextgen and 

Ombeleon have greatly decreased the 

amount of missing codes 

~  We needed help from IS to make 

changes to our process.  We did not 

feel IS was supportive in making those 

changes.     

       

    ~  I needed software changes, but until 

we upgrade our computer system we 

have to make do. Training on the 

existing computer system has been 

minimal.  It might help maximize 

efficiency if we knew all the current 

capabilities. 
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4.1.15  Failures and Successes Attributed to Change 

The variable ―change‖ was not in the original research model or in the original 

analysis of the open-ended survey data.  While reviewing the responses, change was 

identified as a common factor.  Change differentiates itself from affective commitment 

to change by removing the social system connotations such as motivation or belief.  

These responses were related to the change itself as a contributor or obstacle to the 

success of the project.  25% of the respondents discussed change in the open-ended 

responses with 100% of those responses being negative.  Negative responses cite the 

many difficulties associated with creating and maintaining change.  The responses 

related to change are summarized in Table 4.15. 

Table 4.15.  Summary of Responses Coded as Change 

Total Population 

Variable  Pieces of Evidence % of respondents  

Change 13 25% 

Positive Negative 

Number  % Number  % 

0 0% 13 100% 

Samples Samples 

    ~ Compliance by Dr.‘s Offices to 

include Rx: codes and/or clearly written 

orders not personal abbreviations of 

tasks. 

    

    

        

    ~ Changing habits.   

        

    ~ Staff having to get used to a new way 

of doing things.  Having to learn where 

some of the supplies had been moved.  

Having to learn how to read and pick 

from the new preference cards.  Change, 

even for the better, is uncomfortable. 
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4.1.16   Failures and Successes Attributed to Composite Variables 

Several of the variables analyzed in this portion of the research could logically 

be grouped together because of a similarity or a common relationship to other 

variables.  Three composite variables were created to look at the relationships of 

interrelated variables and to obtain a higher level view of their impact.  These 

composite variables combine the original variables and are counted if one or both 

variables had a response. The three composite variables are summarized in Table 4.16. 

The first composite variable is Time/Resources because they are typically two 

major obstacles discussed when a project is not successful.  38% of the respondents 

mentioned either time or resources, with 88% of those responses being negative.  

Nearly one-third of the total respondents felt the project‘s success was limited by time, 

resources or both.  The second composite variable is Support which is a combination 

of Staff Support, Manager Support and Administrative Support.  63% of the 

respondents mentioned support, with 62% of those responses being positive.  In 

general, the majority of the respondents felt that the support received was a contributor 

to the success of their projects.  The third composite variable is Instructors/Education, 

which 21% of respondents mentioned.  All but one response was positive. 
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Table 4.16.  Summary of Composite Variables 

Composite Variables 

Total Population Positive Negative 

Variable  
Pieces of 

Evidence 

Unique 

Entries 

% of 

respondents 
Number  % Number  % 

Time 

and/or 

Resource 

24 20 38% 3 13% 21 88% 

Support (1 

or more 

levels) 

42 33 63% 26 62% 16 38% 

Instructors 

and/or 

Education 

13 11 21% 12 92% 1 8% 

 

Note: The ―Unique Entries‖ column reflects the number of open-ended responses that 

discussed the composite variable.  Numerous open-ended responses mentioned several 

individual variables that were part of the composite variable hence more pieces of 

evidence than unique entries.  The ―% of respondents‖ column is the number of unique 

entries divided by the total number of respondents. 
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4.2   A3 Project Report Analysis 

The analysis of the A3 project report documentss provided another interesting 

perspective of the A3 projects and Hospital X‘s Lean initiative.  The A3 reports 

detailed the processes used by the participants to form their project plan and execute it.  

The 79 projects were analyzed by three individuals.  The specific variables of the 

project reports that were analyzed were the project type, involvement type, data type 

and SMART goal attributes.  Using three people for this analysis enabled data 

triangulation.  Project variables could be defined by partial agreement (two out of 

three people) or an average for certain scales. 

It was evident while initially reviewing the A3 project reports that the majority 

of projects involved more than one of the defined type variables.  Many of the projects 

involved information being transferred from one entity to another in verbal, written or 

electronic format.  This information, and routinely the documents containing the 

information, had to be stored and organized leading to less agreement on the focus of 

the project.  The reviewers were instructed to select the type variables that they 

perceived as the most dominant feature of the project. 

Overall the system worked well and few unresolved differences were found.  If 

there was not initial agreement and the data could not be averaged, the student 

researcher discussed the differences with the other two evaluators until at least two of 

the three agreed.  Due to the three person system, the SMART goal attribute 

assessment yielded either full or partial positive or negative agreement for responses 

resulting in no disagreements.  Overviews of the type categories and SMART goal 
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guidelines are summarized in Tables 4.17 and 4.18.  A3 Projects are summarized in 

Appendix C. 

Table 4.17.  Summary of Results for Type Categories  

A3 Analysis: Type Category Overview 

Name Value Percent 

Total  Entries (79 projects) 237 100% 

Entries with agreement 207 87% 

Entries with full agreement 69 29% 

Entries with partial agreement 138 58% 

Entries with no initial agreement 30 13% 

Entries that followed the Rule of Averages  8 3% 

 

Table 4.18.  Summary of Results for SMART Goal Attributes 

A3 Analysis: SMART Goal Attributes Overview 

Name Value Percent 

Total Entries (79 projects) 395 100% 

Entries with Positive Agreement 260 66% 

Entries with Full Positive Agreement 104 26% 

Entries with Partial Positive Agreement 156 40% 

Entries with Negative Agreement  135 34% 

Entries with Full Negative Agreement 59 15% 

Entries with Partial Negative Agreement 76 19% 
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4.2.1 Project Type Results 

The category, project type, was defined by four possible alternatives: physical 

process, physical organization, information process and information organization.  

There were six projects that were initially in dispute.  These six disputed projects were 

resolved by committee review between the three reviewers.  The results revealed that 

84% of the projects were perceived as physical or information processes.  Physical 

process had the highest agreement level with 44% of the 32 projects at a full 

agreement level.  The other three types had a lower agreement level with each being at 

least 80% partial agreements.  The project type results are summarized in Table 4.19. 

Table 4.19.  Summary of Coding Results for Project Type 

A3 Analysis: Project Type Summary 

Project Type Agreement 

Full 

Agreement 

Partial 

Agreement 

Count  % Count % Count % 

Physical Process 32 41% 14 44% 18 56% 

Physical Organization 5 6% 0 0% 5 100% 

Information Process 35 42% 7 20% 28 80% 

Information Organization 7 9% 1 14% 6 86% 
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4.2.2 Involvement Type Results 

The category, involvement type, was defined by five possible alternatives: 

special material, direct patient involvement, information technology, none and other.  

There were 12 projects that were initially in dispute.  These 12 disputed projects were 

resolved by committee review.  The results revealed that nearly half of the projects 

were perceived as having no special involvement that would make the project 

considerably more difficult, with 42% of those at a full agreement level.  Information 

technology was the next leading involvement type with 24% of the total projects, 37% 

of which were at a full agreement level.  Special material and direct patient 

involvement were the least common, accounting for only 8% of all projects.  The 

involvement type results are summarized in Table 4.20. 

Table 4.20.  Summary of Coding Results for Involvement Type 

A3 Analysis: Involvement Type Summary 

Involvement Type Agreement 

Full 

Agreement 

Partial 

Agreement 

Count  % Count % Count % 

Special Material 2 3% 1 50% 1 50% 

Direct Patient Involvement  4 5% 1 25% 3 75% 

Information Technology 19 24% 7 37% 12 63% 

None 43 56% 18 42% 25 58% 

Other 11 14% 1 9% 10 91% 
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4.2.3 Data Type Results 

The category, data type, was defined by five possible alternatives: highly 

qualitative, qualitative, equal, quantitative and highly quantitative.  There were 12 

projects that were initially in dispute.  Nine of the 12 could be averaged leaving three 

to be resolved by committee.  Of all the type categories, data type was the category 

with the lowest levels of agreement, but this did not correspond with a large spread in 

the data.  87% of the projects were perceived to be either qualitative or highly 

qualitative.  59% of the projects were perceived to be highly qualitative with 36% at a 

full agreement level.  No projects were perceived to be highly quantitative, and only 

3% were perceived to be quantitative.  The data type results are summarized in table 

4.21. 

Table 4.21.  Summary of Coding Results for Data Type 

A3 Analysis: Data Type Summary 

Data Type Agreement 

Full 

Agreement 

Partial 

Agreement By Average 

Count  % Count % Count % Count % 

Highly Qualitative 47 59% 17 36% 30 64% 0 0% 

Qualitative 22 28% 3 14% 14 64% 5 23% 

Equal 8 10% 0 0% 4 50% 4 50% 

Quantitative 2 3% 0 0% 2 100% 0 0% 

Highly 

Quantitative 
0 0% 0 0% 0 0% 0 0% 
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4.2.4 SMART Goal Attributes Results 

The category, SMART goal attributes, was defined by five possible options: 

specific, measurable, attainable, relevant and time-bound.  Unlike the type categories, 

the projects could be perceived to meet more than one option.  There was no 

possibility for complete disagreement with this category, only partial or full positive or 

negative agreement.  The majority of the projects had goals that were perceived to be 

specific, attainable and relevant.  Similar to the data type results, there is a lack of 

quantitative and measurable metrics associated with the projects. 

70% of the projects were perceived as having specific goals, 33% of which 

were at a full agreement level.  89% of the projects were perceived as having 

attainable goals, 26% of which were at a full agreement level.  100% of the projects 

were perceived as having relevant goals, 57% of which were at a full agreement level.  

Conversely 80% of the projects were perceived as not having measurable goals, 57% 

of which were at a full agreement level.  49% of the projects were perceived as not 

having goals that were time-bound, 38% of which were at a full agreement level.  The 

SMART goal attributes results are summarized in Table 4.22. 
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Table 4.22.  Summary of Coding Results for SMART Goal Attributes 

A3 Analysis: SMART Goal Attributes Summary 

SMART Goal 

Guidelines 
Specific Measurable Attainable Relevant  

Time-

bound 

Positive 

Agreement 

Count 55 16 70 79 40 

% 70% 20% 89% 100% 51% 

Full 

Positive 

Agreement 

Count 18 5 18 45 18 

% 33% 31% 26% 57% 45% 

Partial 

Positive 

Agreement 

Count 37 11 52 34 22 

% 67% 69% 74% 43% 55% 

Negative 

Agreement 

Count 24 63 9 0 39 

% 30% 80% 11% 0% 49% 

Full 

Negative 

Agreement 

Count 7 36 1 0 15 

% 29% 57% 11% 0% 38% 

Partial 

Negative 

Agreement 

Count 17 27 8 0 24 

% 71% 43% 89% 0% 62% 
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4.3   Regression Analysis of Survey Data 

The relationships between the independent and dependent survey variables 

were analyzed using regression modeling.  Standard ordinary least squares (OLS) 

regression modeling was performed.  This exploratory analysis was performed with 

multiple search procedures (backwards and stepwise methods) to provide multiple 

approaches for determining the best model of predictor variables. 

4.3.1 Screening Analysis of Survey Data 

Prior to performing the regression analysis and creating the regression model, 

the survey data was examined to determine whether there appeared to be violations of 

the assumptions underlying OLS.  Significant violations could affect the results of the 

regression analysis.  Also analyzed was multicollinearity. A high degree of correlation 

between one or more predictor variables can create problems in regression such as 

regression solution instability and inflated standard error estimates (Neter et al., 1996).  

For OLS, the variance inflation factor (VIF) represents the degree to which the 

variance of the regression parameter for the kth independent variable is inflated when 

the other variables are included in the regression, that is, the degree that the variance 

of a given independent variable can be predicted by the other independent variables, 

making VIF a tool for examining multicollinearity (Neter et al., 1996).  The VIF was 

calculated following equation 1, where Rk is the R value that results when a given 

independent variable is regressed on the other n-p independent variables. 

k

k
R

VIF



1

1
 Equation 1 
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Commonly accepted interpretations of VIF include an individual VIF value of 

10 or greater and an average VIF greater than three generally indicate a problem with 

multicollinearity. Table 4.23 presents the VIF analysis of the independent variables. 

The low values provide evidence that multicollinearity is not a major factor. 

Table 4.23.  Summary of VIF Results 

Independent Variable VIF 

Affective Commitment to Change 

(ACC) 1.968 

Goal Clarity (GC) 1.674 

Goal Difficulty (GDF) 1.307 

Management Support (MS) 2.196 

Team Autonomy (TA) 2.053 

Average VIF 1.840 

Max VIF 2.196 

 

 

4.3.2 Model Building 

After the data had been screened and the VIF analysis showed no major signs 

of multicollinearity, linear regression models were built individually for each of the 

three dependent variables (Attitude, Task KSA and Impact on Area).  The model 

building consisted of running automated search procedures (backward selection and 

stepwise selection) and a complete model regression to identify other good models 

possibly excluded in the search options.  The results were compared and evaluated to 

determine the best explanatory model.  A relatively high confidence value of 0.10 (F-

distribution) was chosen to identify parameters in this exploratory descriptive model.  

The goal of this exploratory descriptive model is to identify which independent 

variables are significant predictors of each dependent variable as compared to a 

predictive model which attempts to minimize residual errors and in general be a more 
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quantitatively functional model (i.e. chemical process modeling). The parameters of 

interest were variable regression coefficient OLS


, the standard error of the regression 

coefficient SE OLS


,  the coefficient of multiple determination R
2
, the adjusted 

coefficient of multiple determination Ra
2
,  and the F value.  Implications of the results 

will be further discussed in Chapter 5. 

4.3.2.1 Attitude Model 

The backward and stepwise selection procedures both produced the same 

single variable model, including only ACC and the intercept.  All other possible 

models were dismissed due to dependent variables lacking statistical significance.  

While other models included more variables and had larger R
2
 values, they contained 

independent variables that exceeded the acceptable p-value of 0.05.  The standard 

error estimates for both the intercept and ACC were low, rendering them statistically 

significant at the 0.10/2 = .05 level for the current model.  The regression model for 

Attitude, including the parameter and standard error estimates and is presented in 

Table 4.24. 

Table 4.24.  Regression Model for Attitude 

 

   OLS


 SE OLS


 p-value 

Intercept 1.388 0.563 (0.017) 

ACC 0.672 0.110 (0.000) 

R
2
 = .399; Ra

2
= .388; F1,56= 37.207 
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4.3.2.2 Impact on Area Model 

The backward and stepwise selection procedures produced the same three 

variable regression model, including ACC, Goal Difficulty and Team Autonomy. All 

other possible models were dismissed due to dependent variables lacking statistical 

significance.  While other models included more variables and had larger R
2
 values 

they contained independent variables that exceeded the acceptable p-value of 0.05.  

Both ACC and Team Autonomy are significant at the 0.10/p= 0.025 level where p = 4.  

Goal Difficulty is only marginally significant with a p -value of 0.047. The regression 

model for Impact on Area, including the parameter and standard error estimates and is 

presented in Table 4.25. 

 

Table 4.25.  Regression Model for Impact on Area 

 

   OLS


 SE OLS


 p-value 

Intercept 1.539 0.828 (0.069) 

ACC 0.452 0.174 (0.012) 

GDF -0.191 0.094 (0.047) 

TA 0.351 0.131 (0.010) 

R
2
 = .384; Ra

2
= .350; F3,54= 11.224 
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4.3.2.3 Task KSA Model 

The backward and stepwise selection procedures produced the same three 

variable regression model, including ACC and Team Autonomy. All other possible 

models were dismissed due to dependent variables lacking statistical significance.  

While other models included more variables and had larger R
2
 values they contained 

independent variables that exceeded the acceptable p-value of 0.05. While Team 

Autonomy has a p-value of 0.065 in this model it had a value of 0.049 when the model 

contained another variable.  Both the backward and stepwise selection procedures 

completed the model including team autonomy despite the large p-value. The 

regression model for Task KSA, including the parameter and standard error estimates 

and is presented in Table 4.26. 

Table 4.26.  Regression Model for Task KSA 

 

   OLS


 SE OLS


  p-value 

Intercept 1.736 0.460 (0.000) 

ACC 0.494 0.104 (0.000) 

TA 0.147 0.078 (0.065) 

R
2
 = .467; Ra

2
= .448; F2,55= 24.119 
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5 DISCUSSION AND CONCLUSIONS 

This chapter discusses the study results.  This chapter will start with a 

discussion of the outcome variables and longitudinal data from the surveys.  Next, the 

results of the open-ended response data set will be discussed followed by a discussion 

of the A3 project analysis results.  Next, the results of the survey data regression 

modeling will be discussed.  Following the discussion of study results there is a 

discussion of the limitations of the present research and recommendations for future 

research. 

As this study was exploratory, it aimed to identify significant factors leading to 

project success or failure.  Two of the three sets of data are measures of perception of 

those involved with the hospital, the lean program and the projects.  The participants 

reflect upon the hospital, the lean program and their projects. Conversely the hospital, 

the lean program and the project reflect on the individual.  This creates an interesting 

dynamic because logically the employees want to present the hospital, the lean 

program and their projects in a positive light.  While the measured perceptions of the 

social and technical system outcomes were generally positive, the vast majority of the 

projects were never implemented.  When the lean program at hospital X started, the 

majority of projects were not implemented due to financial reasons, usually only 

implementing a few of the most promising projects in each class. 

The project implementation data was actually provided by the hospital with the 

intention to use this data as a measure of positive project outcomes.  While reviewing 

the implementation data, it was clear that there were outside factors (such as financial) 

that affected whether or not a project was implemented.  It was decided that the 
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implementation data was not a meaningful measure of project planning or training 

success.  Also, some projects were so unobtrusive in nature that they could be 

implemented without a decision from higher level managers, making a comparison to 

more complicated projects difficult. 

5.1 Outcome variables and Longitudinal Data 

The three outcome variables in the survey data set (Task KSA, Impact on Area 

and Attitude) addressed outcomes of both technical (Impact on Area) and social (Task 

KSA and Attitude) systems.  The results for these survey scale items were generally 

positive and near the 5.00 ―agree‖ level.  The mean responses were 4.70 for Impact on 

Area, 4.80 for Attitude and 4.89 for Task KSA.  The range in response for Impact on 

Area was 3.00 – 6.00, 3.33 – 6.00 for Attitude and 3.71 – 6.00 for Task KSA.  The 

range of responses also shows that there were no strong negative perceptions (values 

lower than 3.00 ―tend to disagree‖) for any of the outcome variables. These results 

suggest that for hospital X, the short-term CI projects were associated with positive 

participant perceptions of the impact of the project on their attitude toward short-term 

CI projects and their task KSAs.  The technical system outcome results also suggest 

that the projects had a beneficial impact on the target area. 

The longitudinal probes from the survey include questions regarding the 

number of documented and undocumented projects the participant has taken part in 

and if the skills learned in their projects have helped them improve their work area.  

Out of the 46 responses, the mean response suggests that each person had participated 

in slightly over 2.5 A3-documented projects.  The range of responses was 1 – 10 

documented projects.  Out of the 41 responses, the mean response suggests that each 
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person had participated in slightly over seven undocumented continuous improvement 

projects. Removing three outlier responses (50 undocumented CI projects) the mean 

response drops to 3.7 projects.  The range of responses was 0 – 50 undocumented 

projects. Out of the 46 responses, 93% indicated that the skills learned in the 

continuous improvement projects have helped improve their work area.  

 These longitudinal results suggest that the skills and practices learned in the 

training and practice of short-term continuous improvement projects are being used 

beyond the initial projects.  The results also suggest that, in general, the skills and 

projects have had a positive impact on target work areas.  Also suggested is that many 

of the projects are not being documented and that some individuals have been 

completing many more projects than others.  These results were reflected when doing 

the A3 project document analysis, when it was found that in general, most people 

completed one or two A3 project documents, while several individuals completed 

more than five A3 project documents.  The lack of project documentation reflects 

what was read in the practitioner literature: documenting projects and collecting 

reliable and meaningful data are time consuming and difficult to enforce.   

5.2 Open-ended response data 

The qualitative data collected from the open-ended responses provided the 

study with different variables and perspectives that were not possible in the other two 

more strictly structured data sets.  This type of data collection allowed the researcher 

to investigate participant perceptions of the projects and contributors or obstacles to 

success.  This type of data collection has both advantages and disadvantages.  It allows 

the respondents to reflect freely on their experiences with their projects, allowing a 
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relatively holistic view of factors involved with project success.  However, this type of 

data collection relies on people to discuss what they perceived as being significant 

factors in the success of failure of their project, which invites personal biases and 

agendas to affect the data.  While still useful in identifying contributors and obstacles 

to success, the correlation between percentage of respondents who discussed a 

variable, and the actual impact of that variable are not known.  The results from the 

open-ended data supports that further research should attempt to include the most 

mentioned factors in future testing of the research model.  Each variable will be 

discussed separately in the order variables were presented in Chapter 4. 

5.2.1 Time 

25% of the respondents noted time as being an obstacle to the success of the 

project.  The respondents were responsible for meeting and working on their projects 

outside of their normal duties.  Occasionally they were given time and assistance 

during the training class but there was not time provided to dedicate to the project.  

The limited time appears to have made it difficult to find meeting times, gather 

information or work on the project.  The respondents noted that the limitation of time 

made it stressful to work on their project instead of their normal work, and that it was 

frustrating and sad that they could not dedicate the time necessary to adequately 

complete their projects.  These responses suggest that the respondents‘ attitudes 

towards the project were negative due to the added work, time and pressure on top of 

their normal work.  Nowhere in the open ended responses did anyone suggest that the 

projects were not meaningful or worthwhile, suggesting that the negative attitudes 

resulted from how the project was executed. This issue could be alleviated by creating 
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teams of individuals who work in the same target area and spend routine time together.  

Another strategy would be to provide more structured work time during the training 

sessions to ensure that project members have time to meet and work. 

5.2.2 Lean Education 

While only 8% of the respondents discussed lean education, the responses 

were generally positive (75%).  The results suggest that the lean education was helpful 

to completing short-term CI projects but that some of the terminology could be better 

explained or exemplified.  This is logical as many of the respondents would likely not 

have any CI education, and the class would be informative and helpful to those un-

initiated to CI or problem solving in general. 

5.2.3 Instructors 

17% of the respondents mentioned the instructors, all responses being positive.  

The responses cited that the instructors were very helpful and provided good direction.  

The instructors acted as the vehicle of the lean education and were, in a degree, 

responsible for effectively communicating the lessons and philosophies of CI.  While 

the respondents responded positively to both the lean education and instructors, this 

could only reflect that the respondents learned something from the instructors and 

education.  This does not suggest that the education or instructors effectively turned 

the respondents into waste reducing, problem solving experts but that they probably 

made progress and were forced to examine their daily routines and problems from a 

different and possibly empowered perspective.  Due to the short duration and limited 

scope of the education, this may be an acceptable result for Hospital X. 
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5.2.4 Management Support OE 

38% of respondents discussed management support OE, split evenly among 

positive and negative responses.  While the responses do not provide a unified point of 

view, it is clear that management is perceived to be a crucial factor to project success.  

This is not to say that all projects require management support to be successful, but 

possibly that for the projects where management action was necessary, the support of 

management defined the course of the project and whether it was successful or not.  In 

the responses that mentioned management support, many suggested that the project 

was directly a success or failure because of management support.  It is clear that 

support from management facilitated projects being completed and implemented. 

5.2.5 Staff Support 

31% of respondents discussed staff support.  75% of responses were positive 

noting that these direct contributors would indeed implement and continue supporting 

the changes.  It was also noted that the staff may have been threatened by other people 

―invading their territory‖.  This seems typical of reactions to having people change 

their routines.  If the changes are not presented in a way that is somehow beneficial or 

appealing to those involved they might be met with resistance.  There appeared to be a 

lack of understanding between parties in several of the negative responses.  It is 

interesting to see how staff is generally more accepting and compliant with CI and 

change of routines than management even if managers themselves do not necessarily 

need to change anything their work processes.  It is possible that management does not 

routinely have an understanding of problems and the possible benefits of changing a 

process compared to the people who are actually doing the work.  It is possible that 
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staff are more accepting of changes because they are directly involved in the work and 

see the benefit.  It is possible that staff are more or less willing to accept changes 

because the change has been approved by management instead of allowing the staff to 

decide for themselves.  Interestingly, even the negative responses did not suggest 

projects failed due to a lack of staff support but that staff support was an obstacle. 

5.2.6 Administrative Support 

Only 17% of respondents discussed administrative support.  75% of the 

responses were positive, citing administration‘s enthusiasm and belief in the process 

and foresight of potential benefits.  The negative responses cited that administration 

was initially unsupportive of a project until the fiscal benefits were presented.  

Administration may be heavily influenced by the monetary costs or savings compared 

to other impacts.  Another negative response suggested that a particular project failed 

due to administration not supporting and enforcing the proposed changes necessary for 

the project to succeed.  Like management support, the success of projects that require 

administrative support appear to be heavily dependent on it.  Interestingly 

administrative support was the least mentioned of the three types of support. 

5.2.7 Affective Commitment to Change OE 

46% of respondents discussed ACC OE.  96% of those responses were 

positive.  Positive responses cited a belief in the process and a need for the project as 

contributing to the success of the project.  The need for improvement could be the key 

to a transformative process and likely ACC.  With nearly half of the respondents 

discussing ACC, and the responses being overwhelmingly positive it suggests that the 

perceptions of those involved with the lean class were positive.  This is encouraging 
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because it suggests that many of the individuals were undertaking projects that they 

were interested in and were invested in. 

5.2.8 Team Size 

Only 8% of respondents discussed team size.  80% of the responses were 

positive.  The projects were completed in groups that ranged in size from one 

individual to four individuals.  While it is recommended to have group sizes from 

three to five people (Stankiewicz, 1979), the majority of people favored the smaller 

groups citing it was easier to do work by themselves or split evenly between two 

people.  Larger teams might not be beneficial in this application, because of the 

limited number of people to draw from to do projects.  Not many individuals are going 

to be interested in or involved with the same opportunities for improvement. 

5.2.9 Teamwork 

17% of the respondents discussed teamwork.  80% of the responses were 

positive.  The positive responses cited that teamwork was good within their project 

group or with others at the hospital.  It was suggested that the hospital works as a team 

and that all are concerned with and contribute to the well-being of the facility.  This 

would be viewed as a success by the hospital, which promotes that quality and 

customer service are the responsibilities of all.  The negative responses cited getting 

members together to work on the project as an obstacle to success.  It was suggested 

that people who were busy and could or would not contribute the necessary time 

should only be involved supplementary and not relied on for work.  It is possible that 

these individuals did not have enough vested interest or experience with the project to 

be truly involved. 
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5.2.10 Resources 

21% of the respondents discussed resources.  73% of the responses were 

negative.  The negative responses cited a lack of resources (equipment, facilities, IT 

support, etc.) that made it difficult for the project to succeed.  It appeared that most of 

the successes or failures attributed to resources were dependent on a decision from 

above to allot the requested resources.  The respondents who reacted positively 

attributed the success of their projects to the support they received in terms of 

resources and support from people. 

5.2.11 Goal Clarity OE 

Only 12% of the respondents discussed goal clarity.  All of the responses were 

negative.  The responses cited that the goals of the project were too large or that the 

project was too complicated.  Many of the responses suggested that the project could 

have been broken down into more manageable sections and that this may have led to 

project success.  Simple projects were emphasized by the lean educators, especially 

since many of these A3 documented projects were part of the lean training process. 

5.2.12 Data Collection 

Only 12% of the respondents discussed data collection.  83% of the responses 

were negative.  The negative responses cited data collection as a challenge, noting that 

it was difficult to stay disciplined collecting information in each step of the process.  It 

was also noted that collecting information from different sources, such as managers, 

was more difficult.  The positive response noted how the data collection process can 

help discover the root cause of the problem and better direct the project. 
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5.2.13 Communication 

Only 13% of the respondents discussed communication.  While almost evenly 

split between positive and negative responses, it was clear that communicating 

frequently, openly and meaningfully was a contributor to project success.  Problems 

communicating with managers resurfaced again, as well as getting managers to 

communicate with their staff. 

5.2.14 Technology 

Only 8% of the respondents discussed technology.  75% of the responses were 

negative.  The negative responses cited that there were technological hurdles that 

could not be overcome without outside help, such as dedicated resources from IS.  

Others cited a difficulty that many hospitals have with disparate computer systems that 

do not communicate properly.  Another cited that they did not know all the current 

capabilities of the system and that training could be helpful.  These problems appear 

common in hospital X, which is transitioning from hard copy records to electronic 

systems, often resulting in redundant systems. 

5.2.15 Change 

25% of the respondents discussed change.  All of the responses were negative.  

The responses noted the general difficulty in changing routines and getting compliance 

from others to change their habits.  Transformation can be difficult, especially when 

success is dependent on the support and compliance of others. 

5.3 A3 Project Report Analysis 

The analysis of the A3 project reports provided insight and a perspective that 

the other two data sets could not provide.  The data from A3 project reports, unlike the 
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other data sets, does not reflect the perceptions of the participants.  There are 

perceptions being measured, but from outside parties with no involvement and not 

affected by the impact of the project successes or failures.  The perceptions of the 

three knowledgeable individuals involved were averaged or discussed until consensus 

was reached, leading to a reliable and unbiased set of data. 

5.3.1 Project Type 

The analysis of project type revealed that the overwhelming majority (83%) of 

projects were focused on either physical (41%) or information (42%) processes.  Only 

17% of the projects were focused on the organization of physical assets (6%) or 

information (9%).  It should be noted that the majority of projects had aspects of both 

physical assets and information involved.  The hospital is transitioning between using 

hard copies of information and electronic copies and as a result often had duplicate 

copies of information.  This routinely resulted in projects that had aspects of physical 

and information processes and organization techniques. 

5.3.2 Involvement Type 

56% of the projects analyzed were deemed to have no special involvement that 

would make the project more difficult.  24% of the projects involved an aspect of 

information technology that could have affected the success of the project.  14% of the 

projects involved an aspect other than a special material, direct patient involvement or 

information technology that could have affected the success of the project.  These 

results are favorable and reflect the aims of the hospital‘s lean initiative.  The majority 

of the documented projects were done as part of the lean training and should have 

been relatively simple, which is reflected by the results that more than half of the 
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projects had no special involvement.  Also reflected by the high levels of information 

technology projects are the issues hospitals have who are in the transition to electronic 

record keeping.  There is likely redundancy and waste in many systems, resulting in 

many opportunities for improvement. 

5.3.3 Data Type 

The analysis of the types of data collected revealed interesting trends.  Often 

there was very little data collected that was useful.  Projects with minimal data were 

deemed highly qualitative due to the lack of any meaningful metrics.  Only 3% of the 

projects analyzed were deemed as quantitative, none being highly quantitative.  87% 

of the projects were deemed qualitative (28%) or highly qualitative (59%).  This lack 

of quantitative data collection seems to reflect minimal planning and research, which 

is undesirable for problem solving, where data-driven decisions are paramount.  Also 

suspect, is the quality or reliability of data.  The majority of actual numerical entries 

included in the A3 project reports appeared to be estimates. 

Qualitative data does have its place in problem solving, providing context and 

information that is not easily captured in numbers.  Several of the projects reviewed 

seemed to be quite successful using almost exclusively qualitative data.  That being 

said, much of the exposition captured on the A3 project reports appears to be of no use 

for actually solving the problems at hand.  Routinely the root cause analysis performed 

did not reveal a real root cause for the problem or a clear path to move forward 

towards project success.  There were instances of projects employing the five whys 

methodology to end up in a very similar position to where they started, nowhere nearer 

a solution.  Other projects simply asked why five times and then stopped, apparently 
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due to reaching the end of an exercise.  It appeared that many of the participants were 

relying on the suggested lean tools as a catch all to project success instead of deriving 

the true purpose of the tool, being a framework for a methodology or philosophy to 

stimulate deeper thinking and to assist in problem solving. 

5.3.4 SMART Goals 

The analysis of the SMART goals revealed once again that there was a lack 

quantitative or measureable data.  Only 20% of the projects reviewed were deemed to 

have measurable goals.  The majority of projects were deemed to have goals that were 

specific (70%), attainable (89%), and relevant (100%).  This positively reflects that the 

majority of projects had clear foci and defined, desired future states, likely had a good 

chance of being successful and were meaningful or beneficial to hospital operations.  

These results suggest that the project selection process is effective in that people are 

choosing projects that are realistic and beneficial.  Only 51% of the projects were 

deemed as having goals that were time bounded.  The poor results for measurable and 

time-bound goals suggest that many of the projects could not set concrete timelines 

and performance goals. 

5.4 Survey Data 

The analysis of the survey data revealed that affective commitment to change 

was a significant predictor to all outcome variables from both the social and technical 

systems.  The linear regression analysis revealed that there were only a few significant 

predictors of the outcome variables.  The model, results and conclusions for attitude 

will be discussed, followed by impact on area, and finally task KSA. 
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5.4.1 Attitude 

The linear regression analysis for attitude resulted in a single predictor model.  

The only significant predictor of attitude was ACC.  This single predictor model 

resulted in a Ra
2
 of 0.388, meaning that nearly 40% of the variability of the outcome 

variable attitude could be explained by ACC and an intercept.  The result of ACC 

being a significant predictor of attitude is logical and intuitive.  Previous research 

(Keating et al., 1999; Farris et al., 2007)) found ACC to be significant predictor of 

social system outcomes.  If someone is dedicated to a cause they are likely to have a 

positive outlook and attitude regarding their work.  It would also be logical that 

positive responses for goal clarity, management support, and team autonomy would 

result in a direct positive correlation with attitude.  Goal difficulty could go either 

way, being a hypothetically positive or negative effect.  Interestingly, no other 

variables were significant predictors 

5.4.2 Impact on Area 

The linear regression analysis of impact on area resulted in a three predictor 

model.  The predictor model consisting of ACC, goal difficulty and team autonomy 

resulted in a Ra
2
 of 0.350, or 35% of the variability in impact on area could be 

explained by ACC, goal difficulty, team autonomy and the intercept.  Goal difficulty 

was revealed to have a negative effect an impact on area, but it was only marginally 

significant.  Intuitively a more difficult goal is less likely to be achieved due to it being 

more challenging.  Conversely, a more difficult goal, likely has the potential to have 

more of an impact if achieved.  Since many of the projects were never implemented it 

is logical that some were not implemented because the project was too complicated or 
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ambitious resulting in minimal or no improvement to the target area.  ACC and team 

autonomy were directly and positively related to impact on area.  Dedication and the 

ability and drive to actually do work on the target area resulted in positive change. 

5.4.3 Task KSA 

The linear regression analysis of task KSA resulted in a two predictor model.  

The predictor model consisting of ACC and team autonomy resulted in a Ra
2
 of 0.448, 

meaning that almost 45% of the variability in task KSA could be explained by ACC, 

team autonomy and the intercept.  The positive relationship between team autonomy 

and task KSA is reflected in past research (Farris et al., 2007) as well as the link 

between team autonomy and team learning (Cohen & Ledford, 1994; Kirkman and 

Shaprio, 1997; Kirkman & Rosen, 1999; Edmondson, 2002).  Task KSA intuitively 

had the potential to be predicted by all of the independent variables as it is a composite 

of social and technical aspects.  Attitude is clearly representative of the social system 

aspects, while knowledge and skills could impact either or both social and technical 

outcomes.  ACC and team autonomy both had direct positive correlations with task 

KSA, with ACC being a much more significant predictor. Being committed to change 

likely developed into more effort and dedication to the project, which could possibly 

result in more work and therefore more task KSA improvement.  As noted before, this 

analysis of task KSA is not an absolute measure of a participant‘s task KSA, but a 

measure of the perceived incremental change in task KSA due to the project.  With 

this in mind it is possible that committed participants who could, and did work 

autonomously, would likely gain the most with respect to task KSAs. 
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5.4.4 Independent Variables 

A discussion of the independent variables is necessary to explore the results, 

trends and implications.  The most interesting independent variable is goal difficulty 

due to both the descriptive statistics and linear regression results.  The mean response 

for goal difficulty was 3.56, which is considerably lower than any of the other 

independent variables (next lowest is team autonomy at 4.40) and outcome variables 

(4.70 for impact on area).  Goal difficulty had the lowest minimum response of 1.67, 

and largest standard deviation of 0.909. While being a significant predictor of impact 

on area, goal difficulty, intuitively could be a significant predictor of the other 

outcome variables.  

It is logical that more challenging work (i.e. more difficult goals) would result 

in the development of more knowledge and skills reflecting previous research that 

found that increased goal difficulty resulted in greater effort and performance (Locke 

& Latham, 1990; Locke & Latham, 2002), as well as greater learning (Wood & Locke, 

1990).  This would be reflected in this study by a direct positive correlation between 

goal difficulty and task KSA.  Logically, if the project becomes too complex, it would 

be likely that very little learning or effort leading to results would occur due to the 

inability to approach the situation effectively (Atkinson, 1958; Erez & Zidon, 1984).  

This second viewpoint would result in a direct negative correlation between goal 

difficulty and task KSA.  The opposing duality and possible nullification of the 

responses to goal difficulty could explain why goal difficulty was not a significant 

predictor of task KSA and only appeared as marginally significant negative predictor 

of impact on area. 
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Interestingly goal clarity and management support were not significant 

predictors of any of the three outcome variables.  Both goal clarity and management 

support had similar descriptive statistics with mean responses of 4.84 and 4.79, and 

standard deviations of 0.65 and 0.60 respectively.  While management support was 

suggested as being a critical factor to social system and technical system outcomes 

(Campion, Medsker & Higgs, 1993;  Doolen et al., 2003), the linear regression 

analysis does not support the open ended response data.  It is possible that the effect 

that management support has on project success is not accurately reflected in the three 

outcome variables.  Previous research (Farris et al., 2007) would support the finding 

that attitude is affected by management support in a direct positive correlation.  If a 

lack of management support made the project more difficult or impossible, the 

participants would likely have a negative attitude towards the project.  This may also 

reflect the conclusion drawn from the open ended responses that management support 

does not affect all projects but, for the projects where management support is 

necessary, it becomes the linchpin to project success.  This correlation would not be 

properly reflected by a study that included both projects that heavily involved 

management support and those that did not. 

Goals with a high level of clarity should lead to a more direct path or direction 

to project success.  A clear understanding of target conditions and a defined path 

would be more likely to lead to project success and a positive correlation with the 

existing measures of project success.  Goal clarity was not found to be a significant 

predictor of any of the three outcome variables.  This could also reflect the results of 

the A3 project document analysis, that suggested that in general, the goals set or 
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implied, while being specific in what they wanted to improve, were not specific or 

measureable in the degree to which they wanted the target condition to be improved.  

This difference in goal clarity and goal measurability (which should reflect goal 

clarity) might explain the disconnect between what the participants‘ (survey and open-

ended) and reviewers‘ (A3) perceptions of the goals set by the participants. 

5.5 Limitations of the Current Research and Recommendations for 

Further Research 

The major limitations of the current research are based on the small number of 

variables and single organization involved in the study.  The other major limitation is 

that the current research is observational in nature and lacks a controlled experiment 

and therefore empirical proof of causality.  While the results from the study are unable 

to be used to verify causality, these results are useful for building and testing theories, 

particularly for complex real-world phenomena.  The limited number of variables had 

previously validated scales and some have been used in multiple studies, leading to 

higher reliability and validity.  Though these variables have been used and validated 

before, they do not cover all project input, process and outcome variables.  

 While the findings of the current research hold for the variables studied, it 

does not rule out significant effects from variables that were not included in the study.  

Another result that suggests that the limited variables studied were not all inclusive is 

that all three regression models had at least 50% of variation that was not accounted 

for by the input and process variables included in the study.  This high amount of 

unexplained variation suggests that there are likely other explanatory variables 

involved that were not included in the current research. Further research would do 
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well to create and include new project input, process and outcome variables.  Many 

aspects were not heavily focused on in the current research such as training, types of 

resources, necessity for management approval, and project scope.   

As discussed earlier it might be necessary to investigate and revise the goal 

difficulty variable and scales due to the opposing dual nature of goal difficulty.  

Research suggests that a difficult goal leads to more work and better outcomes.  A 

situation hypothetically opposed to that is when the goal is so difficult it is 

overwhelming and makes the work difficult to approach.  It would also be interesting 

to give the participants the opportunity to voice why their goal was perceived as 

difficult, which may reveal different results than the open response question related to 

obstacles to success.  The results could lead to a more effective project selection 

process for training projects that should be successful and possibly simpler.   

Another limitation of the current research is that there are no measures of 

project success that are not from the participants‘ perspective.  While project 

implementation information was provided, it was determined that there were other 

factors involved that led to project implementation outside of the quality of the 

project.  This made project implementation an unreliable measure of project success.  

The ability to include a measure of technical system project success would lend a great 

deal to real world applicability and measurability. It would also be greatly beneficial 

to conduct the study during the duration of the projects so that other operational 

metrics could be obtained.  This would also improve the participants‘ ability to recall 

information about the project.  Participants who were involved in the first training 
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class would have had to recall information from four years previous, obviously not 

ideal. 

The inclusion of the A3 project report analysis provides a different perspective 

and the ability to investigate variables not included in the survey and that were suited 

to be investigated by an outside and unbiased source.  It would be valuable to 

investigate the three different sets of data in a way that would enable a composite 

analysis that could reveal perhaps more clearly, the relationships between the variables 

from the different data sets.  This was attempted in the current research but no viable 

approach for comparing the disparate types of data was found. 

Another area of interest is sustainability of the results stemming from the 

projects.  Obviously not all of the projects were implemented, but it would be 

interesting to investigate initial technical outcomes and the sustained results at 

different set times beyond project completion.  The review of literature showed that 

very little research covering the sustainability of results obtained from continuous 

improvement projects has been conducted. 

One of the largest limitations of the study is the generalizability of the findings 

due to the unique setting and contributing factors that have shaped hospital X and the 

lean program there. Farris et al. (2007) performed a similar study except the study 

spanned multiple organizations and found that there was quite a bit of variety across 

organizations in terms of types of problems and work areas targeted, both of which 

could affect project success.  The main differentiator is that the organization involved 

in the study is a hospital, not a manufacturing organization. The program is possibly 

unique in the way that it built its training and methodology around Lean Healthcare 
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West but no longer uses their material or their employees to conduct training.  The 

training program at Lean Healthcare West focuses very heavily on A3 project reports 

and a limited number of tools to teach and structure problem solving.  This 

theoretically makes training and project work easier but is probably not representative 

of most continuous improvement programs.  The lean program at hospital X also is 

unique in that many of the initial projects were not being implemented, due to a 

limitation enforced by management.  Other projects were so simple that they did not 

need management approval.  This could easily affect the participants‘ attitude towards 

the program and continuous improvement in general. 

5.6 Practical Applicability for Engineering Managers 

Possibly the most valuable lessons to be learned from this study are gleaned 

from the results suggesting ACC is the most important factor to project success.  

These results suggest that projects involving team members who have a personal 

vested interest in the success of the project are the most successful.  The results also 

suggest that projects that are perceived as beneficial and truly necessary will garner 

the most commitment from team members and supporting staff.  Engineering 

managers should involve team members that directly work with the process, product 

or in the target area of interest.  The project would benefit by supporting those 

members with the most operational knowledge with team members that are affected 

by, but not directly involved with the process, product or target area.  This should 

result in a committed team that has a vested interest, but also a fresh perspective. 

 Other practical lessons are concerned with project selection.  There are several 

factors that could make a project difficult to complete, such as the involvement of 
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information technology or an aspect of management support.  These special 

circumstances need to be evaluated early in the project to ensure that the project can 

succeed with the personnel involved or that the outside resources will actually be 

available to complete and support the project.  If the project is meant to serve more as 

training, it may be more successful as training and as a vehicle for change by not 

involving factors that may complicate the project.  Many of the projects chosen were 

process oriented and many of the projects were not implemented.  It could be 

beneficial to start with physical organization projects. Physical organization could be 

the easiest type of project to complete because it likely involves few parties and likely 

doesn‘t involve information technology or some aspect that may need management to 

support it.  The results are also easily noticeable and have a direct and immediate 

impact on the area. 

One of the best ways to ensure the support of management is to fully research 

the problem and identify the changes necessary for the project to truly be beneficial.  

A clear plan with clearly defined goals and actions to reach those goals will give the 

project the best chance of convincing those who need to buy in for the project to 

successful.  If the project team is unable to present the project in a clear and logical 

way it could reflect a lack of true understanding and successful project planning. 

 One last lesson suggested is to establish a clear channel of communication 

between the project team and management responsible for supporting the project.  

Hospital X was not able to support many of the early projects that were completed 

during the beginning of their CI program.  This appeared to result in team members 

from projects that were not implemented becoming disenchanted with the CI program.  
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If it was clearly stated that only some of the projects would be implemented and that 

some projects may only result in a training exercise, participants may be completing 

more projects.  
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Appendix B: Transcription of Open-ended Responses 

Participant: 22 

38: What were the biggest obstacles to the success of the team? 

We are located in a rather new facility.  It was rough to narrow down to one thing or 

dept. that we felt needed this most.  Once that decision was made it all came together 

quickly. 

39: What were the biggest contributors to the success of the team? 

The excitement at the fact that we were creating something that is going to help or 

improve the process of communication between departments. It was a bonus having 

staff on hand to guide and answer questions on the A3 projects.  We really appreciated 

the hour we had at the end of class to work as a group and have discussion that 

focused on the A3. 

Participant: 69 

38: What were the biggest obstacles to the success of the team? 

Changing the outcome from putting all the data on a computer (not cost effective at 

this time and some volunteers were resistant) to utilizing a card file - It was not hard to 

overcome just found another way to get the same results 

39: What were the biggest contributors to the success of the team? 

The entire acceptance from the care van dispatchers once they were trained and given 

all the equipment to succeed.  It is very successful. 

Participant: 123 

38: What were the biggest obstacles to the success of the team? 

Discipline to measure each step in the process 

39: What were the biggest contributors to the success of the team? 

Lean training and coaching 

Participant: 131 

38: What were the biggest obstacles to the success of the team? 

Time and other obligations. 

39: What were the biggest contributors to the success of the team? 

Believing in the project and encouragement from management. 
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Participant: 8 

38: What were the biggest obstacles to the success of the team? 

Making time to gather information - my team and I had demanding jobs that required 

alot of time so it was stressful to make time away from out jobs to work on this 

project. 

39: What were the biggest contributors to the success of the team? 

Doing our data collection was very helpful and also gave us a better understanding of 

the process and where the true A3 needed to be. :) We actually changed our primary 

focus to another area due to the results of our data collection which helped us realize 

where the issues actually were. 

Participant: 40 

38: What were the biggest obstacles to the success of the team? 

Dependent on major resources - hiring an FTE and having space allocated 

39: What were the biggest contributors to the success of the team? 

Experience with the lean tools and the team work. 

Participant: 21 

38: What were the biggest obstacles to the success of the team? 

Time - I was in a short class.  I was the only person working on the project.  Not sure 

of outcome because gave A3 to another dept. 

39: What were the biggest contributors to the success of the team? 

My supervisor at the time. 

Participant: 33 

38: What were the biggest obstacles to the success of the team? 

We all wanted to improve the process, no significant obstacles. 

39: What were the biggest contributors to the success of the team? 

We all wanted to make improvements. 
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Participant: 87 

38: What were the biggest obstacles to the success of the team? 

Time to review and test.  Purchasing items to further project 

39: What were the biggest contributors to the success of the team? 

Open minded helpers from other departments. 

Participant: 36 

38: What were the biggest obstacles to the success of the team? 

We needed help from IS to make changes to our process.  We did not feel IS was 

supportive in making those changes. 

39: What were the biggest contributors to the success of the team? 

The support of the instructor and administration was great! 

Participant: 140 

38: What were the biggest obstacles to the success of the team? 

The project we worked on required a change in physician behavior to make it succeed.  

The administration (upper) did not require the change and did not implement our 

suggestions for the change.  Therefore, the project failed. 

39: What were the biggest contributors to the success of the team? 

The team members were very motivated and were able to see the benefits involved.  

Also, our instructors (and our immediate supervisors) were very supportive.  We had a 

very well planned and well presented project. 

Participant: 72 

38: What were the biggest obstacles to the success of the team? 

Applying the changes to the daily work.  Some people don‘t like to change their work 

routine. 

39: What were the biggest contributors to the success of the team? 

My manager‘s support. 
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Participant: 5 

38: What were the biggest obstacles to the success of the team? 

Getting committee and administrative buy in that the change was appropriate and 

needed.  I do not believe it was the process improvement but rather the fiscal benefit 

that won administrative support. 

39: What were the biggest contributors to the success of the team? 

Individual run project.  I believe strongly in the A3 process as a valuable tool to show 

waste and facilitate process improvement.  i do not have adequate resources to do my 

work and do A3s.  I find the situation frustrating and sad. 

Participant: 35 

38: What were the biggest obstacles to the success of the team? 

Compliance by Dr.‘s Offices to include Rx: codes and/or clearly written orders not 

personal abbreviations of tasks. 

39: What were the biggest contributors to the success of the team? 

Perseverance by lab crew to make sure orders are complete before they are accepted.  

also the addition of nextgen and Ombeleon(?) have greatly decreased the amount of 

missing codes, also the orders are classified before we receive them. 

Participant: 115 

38: What were the biggest obstacles to the success of the team? 

Once we figured out a way to make the process faster and easier, we had to wait on 

other people to do their part.  This project kept getting pushed down on their list until 

we just quit asking for it.  So it would be waiting for other people to do their part.  

Also, our department has very few things we do the same each time.  Most all of it is 

different each time so it is hard to evaluated our dept. process. 

39: What were the biggest contributors to the success of the team? 

The person we were doing this for was wanting a better way to handle this process.  

The people I worked with on this project were very excited and motivated to learn 

about this process. 
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Participant: 112 

38: What were the biggest obstacles to the success of the team? 

Time mostly on everyone‘s part 

39: What were the biggest contributors to the success of the team? 

The cooperation of management. 

Participant: 97 

38: What were the biggest obstacles to the success of the team? 

Current obstacles: Upper management support 

39: What were the biggest contributors to the success of the team? 

Everyone wanting/willing to improve in order to lower costs in order to save jobs. 

Participant: 1 

38: What were the biggest obstacles to the success of the team? 

Finding time to work together, with everyone‘s different schedules.  Also some of the 

terminology during the course was a little hard to understand it felt like some lessons 

were really rushed. 

39: What were the biggest contributors to the success of the team? 

The instructors were very helpful. 

Participant: 86 

38: What were the biggest obstacles to the success of the team? 

Working with the other departments that weren‘t as excited about the project.  Getting 

buy in from the other manager. 

39: What were the biggest contributors to the success of the team? 

Backed by administration.  They wanted to see the process work. 

Participant: 68 

38: What were the biggest obstacles to the success of the team? 

Resistance from the manager of a department we were trying to work with. 

39: What were the biggest contributors to the success of the team? 

Administrative support. 
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Participant: 70 

38: What were the biggest obstacles to the success of the team? 

Collecting data from certain managers. 

39: What were the biggest contributors to the success of the team? 

Each team member‘s commitment to the project. 

Participant: 13 

38: What were the biggest obstacles to the success of the team? 

Focusing on process not the people 

39: What were the biggest contributors to the success of the team? 

The entire team! 

Participant: 4 

38: What were the biggest obstacles to the success of the team? 

The biggest obstacle was a department manager that was not behind the LEAN 

process.  Administration is very supportive of LEAN but without managerial support it 

made it difficult. 

39: What were the biggest contributors to the success of the team? 

Administrative support, enthusiasm and true belief in this process. 

Participant: 114 

38: What were the biggest obstacles to the success of the team? 

Finding time to complete the project. 

39: What were the biggest contributors to the success of the team? 

The knowledge that completion would bring greater efficiency overall. 

Participant: 121 

38: What were the biggest obstacles to the success of the team? 

It was too big of a project & should have been broken down. 

39: What were the biggest contributors to the success of the team? 

People believed that there needed to be a change in the process.  It wasn‘t working as 

it was. 
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Participant: 46 

38: What were the biggest obstacles to the success of the team? 

I needed software changes, but until we upgrade our computer system we have to 

make do. Training on the existing computer system has been minimal.  It might help 

maximize efficiency if we knew all the current capabilities. 

39: What were the biggest contributors to the success of the team? 

Technicians that use the system provided the input to improve it. 

Participant: 64 

38: What were the biggest obstacles to the success of the team? 

Staff having to get used to a new way of doing things.  Having to learn where some of 

the supplies had been moved.  Having to learn how to read and pick from the new 

preference cards.  Change, even for the better, is uncomfortable.  Pick time was 

decreased by 50% . :) 

39: What were the biggest contributors to the success of the team? 

Support from: our manager, other staff members who helped with the change over, 

materials management and Medline rep. 

Participant: 90 

38: What were the biggest obstacles to the success of the team? 

Clarifying the issues and drilling down with the ―why‘s‖ 

39: What were the biggest contributors to the success of the team? 

Desire to improve the process through efficiency & reduction of waste & confusion. 

Participant: 85 

38: What were the biggest obstacles to the success of the team? 

Perhaps communication with others - although difficult to say as this project was 

completed 2 years ago. 

39: What were the biggest contributors to the success of the team? 

Having everyone take a piece of it and knowing their input was valuable. 
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Participant: 82 

38: What were the biggest obstacles to the success of the team? 

Getting the members together and gaining follow-thru from the student on our team.  

He was very busy with other obligations.  It would have been better to have him 

observe only vs. counting on tasks to be completed. 

39: What were the biggest contributors to the success of the team? 

The outside parties who provided valuable information on the current process(or lack 

of) 

Participant: 7 

38: What were the biggest obstacles to the success of the team? 

Our project was to envision a membership that doesn‘t yet exist.  We also have no 

immediate sense that the membership will be implemented any time soon.  That is 

somewhat frustrating, but, when we are ready to launch the work that was done will be 

invaluable.  It may also play a role in a future employee wellness project for Hospital 

X.  Yay! 

39: What were the biggest contributors to the success of the team? 

Having an open mind and the encouragement of my VP for the project... even though 

we knew going in it was a future perspective. 

Participant: 128 

38: What were the biggest obstacles to the success of the team? 

Some people have been in one job too long to change. 

39: What were the biggest contributors to the success of the team? 

Willingness to work. 

Participant: 89 

38: What were the biggest obstacles to the success of the team? 

Sharing our findings with manager of another area affected by our A3 

39: What were the biggest contributors to the success of the team? 

The support of the managers to accept our a3 and have staff participate in the change 

 

 



162 

 

Participant: 27 

38: What were the biggest obstacles to the success of the team? 

Using the map system- hard to document every minute of time utilization etc. 

39: What were the biggest contributors to the success of the team? 

Teachers were helpful.  Administration saw how much it would help contain costs and 

improve quality of care. 

Participant: 79 

38: What were the biggest obstacles to the success of the team? 

Making sure everyone affected was ok with the change and willing to work with it. 

39: What were the biggest contributors to the success of the team? 

Constant communication with all members involved. 

Participant: 47 

38: What were the biggest obstacles to the success of the team? 

My lack of computer knowledge to figure out how to set up my tracking system for 

my projects.  The person in IS was set to help get it set up did not have time to do it 

for me and did not explain it to my level (LOW level) of understanding. 

39: What were the biggest contributors to the success of the team? 

My manager has been very encouraging for employees who have gone through the 

LEAN process and on my project in particular since it was a way for the two of us to 

communicate on projects that I‘m doing. 

Participant: 18 

38: What were the biggest obstacles to the success of the team? 

Once we got started it went smoothly collecting data was a challenge. 

39: What were the biggest contributors to the success of the team? 

Good direction from LEAN teachers. 

The support of the managers to accept our a3 and have staff participate in the change 
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Participant: 137 

38: What were the biggest obstacles to the success of the team? 

There were not really any obstacles that slowed progress except having to wait a while 

to get information from other areas that were needed to proceed. 

39: What were the biggest contributors to the success of the team? 

Support of manager. 

Participant:  76 

38: What were the biggest obstacles to the success of the team? 

Finding the time. Understanding (lack of it) from other depts. Feeling of being 

threatened by ―invasion of their territory‖ by staff. 

39: What were the biggest contributors to the success of the team? 

I had a GREAT partner. 

Participant: 136 

38: What were the biggest obstacles to the success of the team? 

In our line of work we get in a routine, everyday we do things the same way even if 

we do not like it.  We stick to it because it is easy.  When a new or constructive idea is 

introduced into the routine it is difficult to open the box and see that the same can 

change.  many doors were opened and ideas to improve flooded the same routine that 

we accept each day. 

39: What were the biggest contributors to the success of the team? 

Our hospital as a whole works as a team, we all contribute to the well being of the 

facility.  Acceptance of new ideas can be difficult, but in allowing a different view 

opened the minds of many.  In some projects outside hospital representatives also 

helped in the flow of ideas and were great contributors to our projects. 
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Participant: 49 

38: What were the biggest obstacles to the success of the team? 

Changing habits.  Creating a process that can be tweaked a little while still keeping 

integrity of the template product. 

39: What were the biggest contributors to the success of the team? 

Openness.  Taking our ideas back to line staff before our next meeting. 

The support of the managers to accept our A3 and have staff participate in the change 

Participant: 59 

38: What were the biggest obstacles to the success of the team? 

To realize that it was all about communication from the outside clinics & we don‘t 

have a lot of control was frustrating.  You can train on insurance you clinics but not 

non-affiliated ones. 

39: What were the biggest contributors to the success of the team? 

Our team was only two people so job duties were evenly divided. 

Participant: 29 

38: What were the biggest obstacles to the success of the team? 

Time management and planning meetings. 

39: What were the biggest contributors to the success of the team? 

The work was well supported by management and staff and it needed a project. 

Participant: 34 

38: What were the biggest obstacles to the success of the team? 

The dept manager did not totally support the change.  One of my dept. co-workers 

would not follow the outcome plan. 

39: What were the biggest contributors to the success of the team? 

The willingness of the team and folks at the work level feeding us info and allowing 

us access to their daily processes. 
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Participant: 120 

38: What were the biggest obstacles to the success of the team? 

Time to do the entire process.  The  process made me aware but we tend to see a 

problem and fix it! 

39: What were the biggest contributors to the success of the team? 

Participant: 141 

38: What were the biggest obstacles to the success of the team? 

Cooperation of others not involved in LEAN. 

39: What were the biggest contributors to the success of the team? 

Help from the instructors to help us think outside the box. 

Participant: 48 

38: What were the biggest obstacles to the success of the team? 

Cooperation with all staff members. 

39: What were the biggest contributors to the success of the team? 

We worked on this project for a long time and with great teamwork and support from 

staff and patient the project was a success.  We are still working on fine tuning the 

project but it has made our job easier. 

Participant: 118 

38: What were the biggest obstacles to the success of the team? 

The subject matter and goals were probably too complicated for this focus. 

39: What were the biggest contributors to the success of the team? 

The LEAN team were helpful in implement our ideas and get them down on paper. 

Participant: 32 

38: What were the biggest obstacles to the success of the team? 

Team participation.  Interdepartmental needs. 

39: What were the biggest contributors to the success of the team? 

Communication.  Common vocabulary (LEAN).  Willingness to improve work area. 

The support of the managers to accept our a3 and have staff participate in the change 
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Participant: 133 

38: What were the biggest obstacles to the success of the team? 

1. ―Always done it this way‖ 

2. Projects that cross into other department are challenging to create and execute. 

3. A busy nursing unit with 12hr night shifts is a difficult place to create change.  

difficult to stop and observed and to get buy-in. 

4. Time - I cannot come in on my days off to work on LEAN stuff - but with shift 

work how do I get anything done? 

39: What were the biggest contributors to the success of the team? 

Working solo - My time, my observations.  Single department project. 

Participant: 15 

38: What were the biggest obstacles to the success of the team? 

Interdepartmental approval.  Limited scope for implementation and approval of 

management.  Inability to simplify/automate solution. 

39: What were the biggest contributors to the success of the team? 

Teamwork in IS, pharmacy, m/s.  Going to a simple solution, though it was the labor 

intense one instead of automated. 

Participant: 78 

38: What were the biggest obstacles to the success of the team? 

Getting clinic managers to communicate the inventory instructions to the counting 

staff.  Communication. 

39: What were the biggest contributors to the success of the team? 

Making the inventory instruction session fun and less boring. 
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Appendix C:  Summary of A3 Project Overview 

A3 Project Overview Summary 

Project # Project Type Involvement Type Data Type S M A R T 

1 
Physical 

Process None 

Highly 

Qualitative 
    x x x 

2 
Information 

Process 

Information 

Technology Qualitative 
x   x x x 

3 
Physical 

Organization Other Equal 
x   x x   

4 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
    x x   

5 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
x   x x   

6 
Information 

Process Other Qualitative 
      x   

7 
Information 

Process 

Direct Patient 

Involvement 

Highly 

Qualitative 
x x x x   

8 
Physical 

Process Other 

Highly 

Qualitative 
x x x x x 

9 
Physical 

Process 

Information 

Technology 

Highly 

Qualitative 
x x x x x 

10 
Physical 

Process None 

Highly 

Qualitative 
x   x x   

11 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
      x   

12 
Physical 

Process Special Material 

Highly 

Qualitative 
      x   

13 
Information 

Process None 

Highly 

Qualitative 
    x x x 

14 
Physical 

Process None 

Highly 

Qualitative 
x   x x   

15 
Physical 

Process 

Information 

Technology 

Highly 

Qualitative 
      x   

16 
Information 

Process 

Information 

Technology Qualitative 
x   x x x 

17 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
    x x x 

18 
Information 

Process None 

Highly 

Qualitative 
x   x x   

19 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
x x x x x 

20 Physical None Highly x   x x   
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Process Qualitative 

21 
Physical 

Process 

Direct Patient 

Involvement 

Highly 

Qualitative 
x   x x x 

22 
Physical 

Process 

Direct Patient 

Involvement 

Highly 

Qualitative 
    x x x 

23 
Physical 

Organization None 

Highly 

Qualitative 
x   x x   

24 
Physical 

Organization None 

Highly 

Qualitative 
x   x x   

25 
Physical 

Process None 

Highly 

Qualitative 
x   x x   

26 
Information 

Process None Qualitative 
x     x x 

27 
Information 

Process Other Qualitative 
x     x   

28 
Information 

Process Other Quantitative 
x x x x   

29 Removed Removed Removed           

30 
Physical 

Process Other Qualitative 
x   x x x 

31 
Physical 

Process None Qualitative 
x   x x x 

32 Removed Removed Removed           

33 
Information 

Process None Qualitative 
    x x   

34 
Information 

Process 

Information 

Technology Qualitative 
x   x x x 

35 
Information 

Organization None Qualitative 
x x x x x 

36 
Information 

Organization 

Information 

Technology 

Highly 

Qualitative 
x x x x x 

37 
Information 

Organization None 

Highly 

Qualitative 
x x x x   

38 
Physical 

Process 

Direct Patient 

Involvement Other 
    x x   

39 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
x   x x   

40 
Information 

Process None Qualitative 
x x x x x 

41 
Information 

Process None Qualitative 
x   x x x 

42 
Physical 

Process None Qualitative 
x   x x x 
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43 
Information 

Process None 

Highly 

Qualitative 
x   x x x 

44 
Physical 

Process None Equal 
x x x x   

45 
Physical 

Process None Quantitative 
    x x   

46 
Information 

Process None 

Highly 

Qualitative 
x   x x x 

47 
Physical 

Organization None 

Highly 

Qualitative 
x x x x   

48 
Physical 

Process Special Material 

Highly 

Qualitative 
x   x x x 

49 
Information 

Process None 

Highly 

Qualitative 
x   x x   

50 
Physical 

Process Other Equal 
      x x 

51 
Information 

Organization 

Information 

Technology Equal 
x   x x x 

52 
Physical 

Process 

Information 

Technology 

Highly 

Qualitative 
    x x   

53 
Information 

Process None Equal 
    x x   

54 
Information 

Process 

Information 

Technology Qualitative 
x x x x x 

55 
Information 

Process Other 

Highly 

Qualitative 
x   x x   

56 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
x x x x   

57 
Information 

Process 

Information 

Technology 

Highly 

Qualitative 
x   x x   

58 
Physical 

Process None 

Highly 

Qualitative 
      x   

59 
Information 

Process Other 

Highly 

Qualitative 
x   x x   

60 
Physical 

Process None 

Highly 

Qualitative 
x x   x   

61 
Physical 

Process None Equal 
x x x x x 

62 
Physical 

Process None Equal 
x x x x x 

63 
Information 

Process None Qualitative 
x   x x x 

64 Physical None Highly x   x x x 
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Process Qualitative 

65 
Physical 

Process None Qualitative 
x   x x x 

66 
Information 

Process None 

Highly 

Qualitative 
x   x x x 

67 Removed Removed Removed           

68 
Information 

Organization None 

Highly 

Qualitative 
x   x x x 

69 
Information 

Process None Qualitative 
x   x x   

70 
Information 

Organization 

Information 

Technology 

Highly 

Qualitative 
x   x x x 

71 Removed  Removed Removed     
  

  

72 
Physical 

Process None 

Highly 

Qualitative 
    x x x 

73 
Physical 

Process None 

Highly 

Qualitative 
    x x x 

74 
Physical 

Organization None 

Highly 

Qualitative 
x   x x   

75 
Information 

Process None 

Highly 

Qualitative 
x   x x   

76 
Physical 

Process None Qualitative 
    x x   

77 
Physical 

Process None 

Highly 

Qualitative 
x   x x   

78 
Physical 

Process None 

Highly 

Qualitative 
x   x x x 

79 
Physical 

Process Other Qualitative 
    x x x 

80 
Information 

Organization 

Information 

Technology 

Highly 

Qualitative 
    x x   

81 
Information 

Process Other 

Highly 

Qualitative 
    x x x 

82 
Information 

Process None Qualitative 
    x x x 

83 
Information 

Process None 

Highly 

Qualitative 
    x x x 
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