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Preface

Medical errors account for somewhere between 44,000 and 98,000 preventable deaths annually in the 

United States, with some estimates as high as 195,000 preventable deaths a year.  One widely discussed 

approach to addressing the problem of medical errors is improved professional training on safety science 

concepts for healthcare professionals.  The Jewish Healthcare Foundation (JHF)—a Pittsburgh-based 

philanthropy dedicated to furthering the provision of high-quality healthcare—recently developed such a 

training curriculum.  An initial pilot version of the curriculum was offered during the summer of 2004 

under the auspices of the JHF/Coro Health Sciences Fellowship, a four-year-old program offered in 

partnership with the Coro Center for Civic Leadership. 

In order to gain preliminary feedback on the effectiveness of this training curriculum, JHF contracted with 

RAND Health, a unit of the RAND Corporation to provide an in-process evaluation of the summer 2004 

pilot, which, unlike earlier iterations of the Fellowship, included a primary focus on medical error and 

patient safety.  The purpose of the evaluation was to assess the prospective merits of the new version of 

the Fellowship program as a mechanism for training students in the healthcare professions in the 

principles and practices of safety science. 

The report should be of interest to policymakers, funders, medical professionals, medical educators, and 

others involved in efforts to reduce the prevalence of medical errors.
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Summary

Medical errors account for somewhere between 44,000 and 98,000 preventable deaths annually in the 
United States (Institute of Medicine [IOM], 2000), with some estimates as high as 195,000 preventable 
deaths a year (Health Grades, 2004).  Thus, more people die each year from medical errors in the United 
States than from motor vehicle accidents (IOM, 2000).  Along with the obvious human costs, medical 
errors generate the need for otherwise unnecessary hospital admissions, lengthened hospital stays, and 
additional treatments to correct the initial error (IOM, 2001).  Total national costs associated with medical 
errors are estimated at between $17 billion and $29 billion annually (IOM, 2000), including lost income, 
lost household production, disability and healthcare costs.1  Other less tangible costs include a loss of 
patient trust and diminished job satisfaction among healthcare providers. 

One widely discussed approach to addressing the problem of medical error is improved professional 
training on safety science concepts for healthcare professionals (IOM, 2000: 12).  The Jewish Healthcare 
Foundation (JHF) a Pittsburgh-based philanthropy dedicated to furthering the provision of high-quality 
healthcare—recently developed such a training curriculum.  An initial pilot version of the curriculum was 
offered during the summer of 2004 under the auspices of the JHF/Coro Health Sciences Fellowship, a 
four-year-old program offered in partnership with the Coro Center for Civic Leadership. 

In order to gain preliminary feedback on the effectiveness of this training curriculum, JHF contracted with 
the RAND Corporation to provide an in-process evaluation of the summer 2004 pilot, which, unlike 
earlier iterations of the Fellowship, included a primary focus on medical error and patient safety.2  The 
purpose of the evaluation was to assess the prospective merit of the new version of the Fellowship as a 
mechanism for training students in the healthcare professions in the principles and practices of safety 
science.

Evaluation Questions and Methods 

The Fellowship’s ultimate goal is to engender in participants the capacity to make system-improving 
changes in the healthcare settings in which they eventually work.  Consequently, its impacts will become 
evident, if they become evident at all, long after the completion of this evaluation.  Thus, the evaluation is 
not able to provide a rigorous estimate of the Fellowship’s efficacy in achieving its ultimate goal.  
Instead, the report seeks to provide formative feedback on intermediate goals that might inform 
improvement, redesign, and decisions about scale-up of the summer 2004 Fellowship. 

The evaluation questions that guide this report reflect the need for in-process feedback and fall into three 
categories:

Design and context.   What were the key elements of the Fellowship’s design?  What were the 
key characteristics of the program’s Fellows? 

Implementation.  How effective was the delivery of the curriculum during the summer 2004 
pilot? 

Training outcomes.  Is there evidence of program impacts on the Fellows’ (a) knowledge of 
safety science concepts and skills, (b) willingness and ability to apply safety science concepts, 
and (c) commitment to error reduction and patient safety? 

Data collection methods included document review, a participant survey, participant focus groups, 
observations, and an examination of work samples. 

                                                     

1 Studies suggest that medication errors alone increase hospital stays by an average of 1.9 to 4.6 days, at an annual 
cost of $2,262 to $4,700 per admission (Bates, Spell, Cullen, et al., 1997; Classen, Pestotnik, Evans, et al., 1997). 

2 Hereafter, we use the term “Fellowship” to refer to the summer 2004 pilot version. 
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Fellowship Design and Participant Characteristics 

Safety science concepts included in the Fellowship are derived primarily from the Toyota Production 
System (TPS) and a locally developed curriculum developed by a nonprofit alliance, the Pittsburgh 
Regional Healthcare Initiative (PRHI).  The curriculum—Perfecting Patient Care—involves both core
principles and a set of methods of investigation.  The core principles include the following: 

Most medical errors involve systemic root causes. 

Process improvement is usually best undertaken by those working on the “front lines” of care and 
in real time. 

For front line workers to successfully address systemic root causes of medical errors, the support 
and leadership of management is required. 

The method of investigation, in turn, includes: 

Identification of a patient need 

Careful observation of current work practices 

Identification of a problem with current work processes 

Investigation of the root causes of such problems  

Devising and testing a change in work processes  

Measuring results of the change. 

The first three activities often involve selection of a “model line”—a productive process in the hospital or 
other clinical setting that might serve as an example for the rest of the organization—and a careful 
assessment of the “current condition” of that process.  Root cause analysis, in turn, is described in the 
Fellowship as the process of asking “The 5 Whys.”  Here, the analyst begins with an unsatisfactory 
condition (e.g., a high rate of central line infections) and then asks why the condition exists.  Having 
identified a proximate cause through an answer to the first “why” question (e.g., use of equipment that has 
not been properly sterilized), the analyst continues to ask why each of the causes themselves exists.  
Having done this, the next step is to devise and implement a fix to the problem.  TPS provides “four rules 
in use” that provide guidance for system redesign.  The rules urge users to ensure that steps in the care 
chain (1) are related to outcomes, (2) are clear, (3) are highly specified, and (4) provide ongoing signals 
about system performance. 

Along with the core safety science curriculum content, Fellows also received training in critical thinking 
and teamwork skills.  The emphasis on critical thinking can be viewed as a complement to TPS’s 
emphasis on careful observation and the use of the scientific method to evaluate the impact of changes in 
healthcare processes. 

Training on leadership and teamwork skills focused largely on a tool called OARRS, which stands for 
Outcomes, Agendas, Roles, and Rules.  Fellows used the OARRS tool to structure and execute group 
activities. Outcomes refer to the intended goals of a group activity, while agendas refer to the sequence 
of events by which the activity is to proceed.  Similarly, roles refer to the functions that each team 
member plays, while rules refer to the guidelines that govern interactions among team members.  For, 
instance, participants used the tool to plan for sessions in which they interviewed guest speakers from 
local healthcare facilities.  The Fellowship also sought to develop leadership and teamwork skills by 
including representatives from a wide range of healthcare disciplines. 

Instruction was almost entirely built around a series of site visits to local clinical settings engaged in 
effective patient safety practices.  This served to embed the content described above into real-world 
clinical contexts. 
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The summer 2004 Fellowship was offered in two tracks, “Getting to Zero” (GTZ) and “Getting to 
Excellence” (GTE), in an effort to experiment with minor variations in instructional techniques and 
content foci.  While the focus of both tracks was on patient safety, the GTE track also included units on 
palliative care and public health.  Similarly, while both tracks involved site visits, Fellows in the GTZ 
track also participated in hands-on exercises that typically involved interviewing practitioners, 
diagramming processes, and suggesting process and system redesigns. 

Implementation 

Having explicated the design of the Fellowship, the evaluation by RAND sought to assess the 
implementation of that design during the summer 2004 pilot.  For the most part, respondents’ reactions to 
the execution of the course were positive.  Most found that the material presented was new to them.  
However, there were mixed opinions about whether the Fellowship attempted to cover too much material.  
Many respondents noted that topics often were rushed.  But few, if any, could identify material they 
thought might be dropped in the interest of time. 

Some respondents also raised concerns about the overall coherence of the Fellowship, suggesting that 
sessions should be more focused around overarching themes and concepts.  In a similar vein, many 
respondents noted that it was not always clear how course readings related to broader instructional goals.  
Respondents’ opinions were also mixed on the Coro skills (e.g., leadership, critical thinking, and group 
operations).  While some respondents found presentation of the Coro skills to be too simplistic, others 
found them to be new and important, noting that they seldom receive such training in the course of their 
other studies. 

Opportunities for hands-on experience and the use of concrete examples during the Fellowship were 
given high ratings by respondents.  However, there was some concern that participants were not given 
enough time to prepare for presentations, and that project groups were not given enough time to complete 
their tasks and develop strong working relationships.  Some respondents also pointed out that 
presentations by Fellows often came at the end of the session, with little or no opportunity for discussion.  
This, according to the respondents, diminished the presentations’ utility as learning tools. 

Instructors and guest speakers generally received high marks.  However, respondents generally wanted 
more opportunities to interact with guest speakers and with each other. 

Training Outputs 

As noted earlier, a key challenge lies in the fact that most of the Fellowship’s ultimate goals will 
happen—if they happen at all—long after the evaluation is over.  The logic model discussed above 
identified the following goals:  (1) enhanced awareness of patient safety issues, (2) increased prevalence 
of attitudes about safety that are congruent with current “systems” thinking on safety, and (3) the 
development of knowledge and skills that can be used to diagnose and respond to systemic causes of 
medical error as intermediate outputs that might be used to evaluate the Fellowship’s efficacy in the short 
term. 

Data from the survey and focus groups suggest that the Fellowship largely succeeded in achieving each of 
these goals.  First, respondents reported discernible increases in the extent to which they perceived patient 
safety as a significant problem.  For instance, respondents were asked to rate their level of agreement with 
the statement “Medical error is a significant problem” on a five-point scale, with 1 representing “Strongly 
disagree” and 5 representing “Strongly agree.”  Respondents were asked to rate their agreement with the 
statement both before the Fellowship and on the day they took the survey,3 with self-reported awareness 
levels increasing during the course of the Fellowship.  Indeed, the average participant gained 1.1 points 

                                                     

3 Respondents took the survey near the end of the Fellowship.  The logic of this “retrospective pre/post” design is discussed in Chapter 3.  
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on the five-point scale, a statistically discernible increase in their agreement with the statements presented 
to them.4

Second, respondents reported becoming more likely to hold attitudes about error causation that are 
congruent with current thinking in safety science.  For instance, one item asked respondents to indicate 
the extent to which they agreed with the statement “Medical errors are primarily caused by individual 
carelessness” on a five-point scale, where 1 represented “Strongly disagree” and 5 represented “Strongly 
agree.”  Given the Fellowship’s emphasis on the systemic causes of medical errors and the importance of 
blame-free organizational cultures, Fellowship developers clearly hoped that participation in the 
Fellowship would reduce the level of agreement with this statement.  Indeed, the average respondent 
rating respondent declined from 3.3 to 2.2, a statistically discernible decline of 1.1 points.  Similarly, 
there were discernible increases in respondents’ self-reported knowledge of core safety science concepts 
and techniques.  However, respondents were less certain of their readiness to apply these skills in real-
world clinical settings.

Respondents also reported a willingness to act on their newly developed knowledge and skills.  This 
included reading materials related to patient safety, and speaking to colleagues and supervisors about 
safety problems observed in the workplace. 

Recommendations 

While limitations in the design (e.g., the inability to observe Fellows applying their skills in actual clinical 
settings) prevented us from assessing the Fellowship’s success in meeting its ultimate goals, the evidence 
considered here suggests that, at the very least, the Fellowship succeeded in reaching its more immediate 
training goals.  Nevertheless, the report identified a number of remaining issues that Fellowship 
developers would do well to address as they continue to refine the design.  These include: 

The tradeoff between breadth and depth in the range of material covered 

The extent to which the Fellowship is well-organized around a set of clear and coherent 
instructional themes and goals 

The extent to which course readings and hands-on exercises are integrated into a larger 
instructional vision 

The appropriateness and use of training in critical thinking 

Concern about the ability to apply skills in practice 

Time for hands-on activities. 

To address these and other issues, we offer a number of recommendations, some involving suggestions 
for further design and planning, others for increasing the program’s evaluability. 

Recommendation 1:  Use a logic modeling exercise to strengthen coherence of design.  Fellows’ concerns 
about the program’s coherence suggest the need to reconsider the match between the Fellowship’s goals 
and elements of its design.  Accordingly, JHF might consider a logic modeling exercise (one more 
elaborate and participatory than the logic model presented in this report) to ensure that the Fellowship’s 
specific elements are all well aligned with instructional goals.  This exercise might include the following 
steps:

Developing a list of typical use contexts and scenarios in which Fellows might eventually work 

Identifying capabilities that cut across the use contexts and scenarios 

                                                     

4 See Chapter 3 for a discussion of “statistical discernibility,” as the term is used in this report. 
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Mapping training activities against Fellows’ capabilities 

Evaluating the whole design for completeness and coherence. 

Recommendation 2:  Reconsider the use of readings and exercises.  The Fellowship has a strong 
orientation toward case-based learning—especially in the GTZ track.  This orientation is appropriate 
given the complexity and variability in the skills it seeks to teach.  Given the concerns raised in this report 
about tradeoffs between depth and breadth of coverage, it makes sense to review each of the exercises to 
ensure that they are sufficiently imbued with core concepts and skills, and that they are rich enough to 
provide Fellows with the experience of tackling complex problems without overwhelming them.  Indeed, 
respondents to survey and focus-group questions often noted that they had too little time to learn from the 
exercises. Thus, Fellowship developers might look for opportunities to reduce the number of exercises, 
allowing more time for exercises that Fellows found most valuable. 

Fellowship developers might also consider developing rich documentation for cases and exercises that 
might provide “scaffolding” for future instructors to support effective presentation of the cases.  This will 
be particularly important should JHF consider scale-up of the Fellowship to other sites and locations. 

It is important to emphasize that the findings presented here should be regarded as suggestive, but not 
conclusive.  This caution stems from the fact that  (1) we were unable to observe alumni as they seek to 
function in real-world healthcare settings; (2) practical considerations forced us to rely mainly on self-
reported accounts of changes in awareness, attitudes, and skills related to patient safety; and (3) the fact 
that the evaluation design could not employ a no-treatment comparison group.  Thus, the remaining 
recommendations we present provide suggestions to ensure that future implementations of the Fellowship 
are capable of yielding stronger evaluative inferences. 

Recommendation 3:  Track alumni over time and do follow-up surveys.  First, JHF should consider 
developing a formal and rigorous system for tracking and surveying Fellowship alumni over time.  Such a 
survey might include questions on the following: 

Career paths, including information about the institutional environments in which alumni work 

The extent to which alumni have been involved in activities to improve patient safety 

The extent to which the skills and concepts taught in the Fellowship have been adequate given the 
institutional contexts in which they work 

Which concepts and skills alumni have retained over time. 

Tracking alumni can be challenging, especially in healthcare where significant numbers might move to 
other communities.  For this reason, it would be useful for the tracking system to include names of family 
members and professional colleagues who might be able to assist JHF in locating alumni who have 
moved. 

Recommendation 4:  Develop more structured ways to evaluate hands-on exercises.  The reliance on self-
reported outcomes in this evaluation could be addressed in future evaluations if JHF were to develop 
more rigorous ways of evaluating participant projects and other work.  Participants worked on a number 
of hands-on projects, culminating in a group project presented to other participants and members of the 
local healthcare community.  These exercises would be more useful for evaluation purposes if they had 
been graded against a well-specified rating rubric.  Ideally, such a process would be applied both to a 
work completed at the beginning and the end of the Fellowship.  This would provide a clear baseline 
against which to assess growth over time. 

Recommendation 5:  Consider more careful structuring of differences between tracks.  Finally, the 
existence of two Fellowship tracks provides an opportunity to determine how variations in content and 

xvi



pedagogy affect outcomes.  Such knowledge, in turn, can be useful in guiding improvements to the 
Fellowship.  However, the fact that the GTE and GTZ tracks varied both in content and pedagogy made it 
difficult to assess the independent impact of either on implementation and outcomes.  In the future, it 
would be desirable to plan such variations in a way that allows for clearer inferences. 

Conclusions 

The JHF-Coro Fellowship represents an early attempt to develop and implement a training curriculum in 
medical safety science for healthcare professionals in training.  The results reported here suggest that the 
approach used by the Fellowship holds promise and is worthy of further effort.  However, conclusions 
about its ultimate effect on patient outcomes await more sustained implementation and further evaluation 
research. 
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1.  Introduction 

Medical errors account for somewhere between 44,000 and 98,000 preventable deaths annually in the 
United States (Institute of Medicine [IOM], 2000).  More recent estimates put the number as high as 
195,000 preventable deaths a year (Health Grades, 2004).   Thus, more people die each year from medical 
errors in the United States than from motor vehicle accidents (IOM, 2000).  Along with the obvious 
human costs, medical errors generate the need for otherwise unnecessary hospital admissions, lengthened 
hospital stays, and additional treatments to correct the initial error (IOM, 2001).  Total national costs 
associated with medical errors are estimated at between $17 billion and $29 billion annually (IOM, 2000), 
including lost income, lost household production, disability and healthcare costs.5  Other less tangible 
costs include a loss of patient trust and diminished job satisfaction and low morale among healthcare 
providers.

One widely discussed approach to addressing the problem of medical error is improved professional 
training on safety science concepts for healthcare professionals (IOM, 2000).  The Jewish Healthcare 
Foundation (JHF)—a Pittsburgh-based philanthropy dedicated to furthering the provision of high-quality 
healthcare—recently developed such a training curriculum.  An initial pilot version of the curriculum was 
offered during the summer of 2004 under the auspices of the JHF/Coro Health Sciences Fellowship, a 
four-year-old program offered in partnership with the Coro Center for Civic Leadership. 

In order to gain preliminary feedback on the effectiveness of this training curriculum, JHF contracted with 
the RAND Corporation to provide an in-process evaluation of the summer 2004 pilot, which, unlike 
earlier iterations of the Fellowship, included a primary focus on medical error and patient safety.6  The 
purpose of the evaluation was to assess the prospective merit of the new version of the Fellowship as a 
mechanism for training healthcare professionals in the principles and practices of safety science. 

The Fellowship’s ultimate goal is to engender in participants the capacity to make system-improving 
changes in the healthcare settings in which they will eventually work.  Consequently, its impact will be 
evident, if it is evident at all, long after the completion of this evaluation.  Thus, the evaluation is not able 
to provide a rigorous estimate of the Fellowship’s efficacy in achieving its ultimate goal.  Instead, the 
report seeks to provide formative feedback on intermediate goals that might inform improvement, 
redesign, and decisions about scale-up of the summer 2004 Fellowship.  Accordingly, the evaluation 
questions that underlie this report touch on not only the Fellowship’s impact on participants’ skills and 
knowledge but also the design and execution of the Fellowship program. 7

Design and context.   What were the key elements of the Fellowship’s design?  What were the 
key characteristics of the Fellows? 

Implementation.  How effective was the delivery of the curriculum during the summer 2004 
pilot? 

Training outcomes.  Is there evidence of program impacts on the Fellows’  (1) knowledge of 
safety science concepts and skills, (2) willingness and ability to apply safety science concepts, 
and (3) commitment to error reduction and patient safety? 

The remainder of this report is organized as follows.  Chapter 2 provides a description of the key elements 
of the Fellowship and provides a logic model linking this design to key outputs and outcomes.  Chapter 3 
provides a brief overview of the data collection and evaluation methods employed in this study.  Chapter 

                                                     

5 Studies suggest that medication errors alone increase hospital stays by an average of 1.9 to 4.6 days, at an annual cost of $2,262 to $4,700 per 
admission (Bates, Spell, Cullen, et al., 1997; Classen, Pestotnik, Evans, et al., 1997) 

6 Hereafter, we use the term “Fellowship” to refer to the summer 2004 pilot. 

7 Selection and conceptualization of the evaluation questions was guided by the CIPP model developed by Daniel Stufflebeam. CIPP stands for 
the four elements that the model says every evaluation should possess: context, inputs, process, and product (see, e.g., Stufflebeam, 2000, 2004). 
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4 describes the key characteristics of Fellowship participants, with particular attention paid to differences 
between the two tracks.  Chapter 5 assesses how the curriculum was actually delivered during the summer 
2004 pilot.  Chapter 6 seeks to assess the Fellowship’s success in improving participants’ safety science 
skills and knowledge, as well as their awareness of, and motivation to become involved in, patient safety 
issues.  Finally, Chapter 7 summarizes key findings from the evaluation and presents a number of 
recommendations. 
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2.  Course Design 

This chapter describes and analyzes the content covered and the instructional strategies used in the 
Fellowship.8  Here the focus is on the design of the course—how it was intended to function.  Subsequent 
chapters examine the actual implementation of the Fellowship and evidence of its success in producing its 
intended training outcomes.  The analysis relies on interviews with JHF and Coro staff, examination of 
program documents, and direct observations of Fellowship sessions.9

2.1 Program Logic Model Used to Identify Intermediate Outputs 

The key methodological challenge in this evaluation is to identify a set of intermediate outputs that can be 
observed in the short run and used to determine whether the program is on the right track. 

A commonly used strategy for identifying intermediate outputs is the development of program logic 
models.  Logic models represent—usually in graphical format—the sequence of activities that link 
program inputs and processes to intermediate outputs and ultimate outcomes. Thus, they can aid 
evaluations of programs with “downstream” outcomes by identifying a set of “upstream” outputs that 
likely precede the downstream outcomes (see, e.g., Chen, 1990; Rossi & Chen, 1992). 

The logic model in Figure 2.1 seeks to identify  (1) the ultimate outcomes Fellowship developers hope 
participants will engender when they begin their work as practicing professionals, (2) a set of observable 
intermediate training outputs, and (3) how those intermediate outputs are related to key Fellowship 
inputs.  While we could not observe ultimate outcomes, we could observe these intermediate outputs and 
the Fellowship inputs that are designed to engender them.  The remainder of this chapter describes these 
intermediate outputs and the Fellowship’s content and instructional methods. 

It is important to point out, however, that we could locate no empirically validated models of similar 
training programs.  Thus, the linkages in the model are merely speculative. 

Outcomes in the Ultimate Use Context 

As noted above, the ultimate goal of the Fellowship is to develop in participants a set of capabilities that 
will enable them to act as change agents in clinical “use contexts.”  Understanding the skills and other 
requirements of operating in these contexts helps identify the types of upstream outputs and Fellowship 
inputs that might leverage eventual change in clinical use contexts.  These use contexts are represented in 
the far-right panel of Figure 2.1. 

Current thinking on medical error emphasizes the importance of the systemic factors that drive individual 
performance in clinical contexts.  Systems involve the ways in which individuals are organized in the 
pursuit of common goals.  While inappropriate individual behaviors and choices are often the proximate
cause of medical errors, their root causes often lie in latent conditions and organizational factors that 
precede them.10  For instance, while fatigue might be the proximate cause of a nurse’s medication error, 
the root cause might lie in scheduling practices that provide insufficient staffing levels and prevent nurses 
from getting enough rest. 

In the logic model, Fellowship participants are shown as initiating attempts to remove systemic barriers to 
safe practice, and otherwise improving systems of care to reduce the likelihood of error.  As described by 
the Institute of Medicine, a systems approach to medical error is similar to the approach of draining 
swamps instead of trying to kill mosquitoes one by one (IOM, 2000).  Specific systemic issues widely 

                                                     

8
 The training curriculum studied in this report represents a modification to a pre-existing health sciences fellowship for graduate and professional 

students in the health sciences.  As used in this report, “Fellowship” refers to the modified version. 

9 Chapter 3 describes the direct observations in detail. 

10 This discussion is based on the work of James Reason (1997) and also draws upon Nelson (2004). 
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cited in the literature include reimbursement policies, workload pressures, inadequate training, unclear 
procedures (and thus increased cognitive burdens), culture, and communication (IOM, 2000; IOM, 2001; 
Nelson, 2004). 

Figure 2.1 Program Logic Model 

ut the literature also suggests that there are formidable barriers to systemic change in healthcare 
of
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systems.  First, a decentralized network of actors delivers healthcare.  Thus, appropriate execution 
healthcare requires coordination among many individuals and groups, with the possibility of failure at
each step in the care chain.11  The problem is exacerbated by the increasing prevalence of chronic 
conditions requiring care from a number of largely autonomous and independent disciplines and 
specialties, which increases the likelihood of poor coordination, poor hand-offs, and other problem
(IOM, 2000; 2001; Nelson, 2004).  Thus, those who would initiate systemic reforms have the unhapp
task of trying to motivate and coordinate a far-flung group of actors who are often not accustomed to 
working cooperatively to address problems. 

Second, errors are likely to be under-reported
liability laws that discourage clinicians from confronting procedural problems openly sustain this cu
Pharmacists, for instance, often hesitate to call for clarification of physicians’ prescriptions for fear of 
recriminations from physicians, resulting in increased risk of medication error.  Hospital administrators, 
in turn, might fear that open discussion of medical errors could lead to increased legal liability (see, e.g., 
Runciman, Merry, & Tito, 2003).  Thus, the logic model in Figure 2.1 contains a double-arrow running 

11 Pressman and Wildavsky (1984) offer a dramatic quantitative illustration of the impact of “the complexity of joint action” on the probability of 
program execution.  Imagine that a given program task requires appropriate execution by ten separate actors.  Even if the probability that each of 
those actors properly executes his or her part effectively is high (e.g., 0.9), the ultimate probability of success will still be low (0.910 =0.35, 
assuming that the individual probabilities are independent of one another). 
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between participants’ behavior and systemic change, in recognition of the fact that while individuals 
might seek to change systems, those same systems also present constraints on reformers. 

Finally, while it might be possible to identify a core set of skills that can be used to effect change in 
organizations, the application of those skills will likely vary across organizations according to history, 
culture, individual personalities, and other factors.  Thus, those seeking to effect changes in patient safety 
practices must be able to diagnose particular organizational contexts and adapt their skills to those 
contexts.

Intermediate Training Outputs 

Although the ultimate goal of the Fellowship is to create in participants the capacity to act as change 
agents, it is necessary to identify more-immediate, short-term training outcomes that allow stakeholders to 
assess whether the program is “on the right track.” We know of no body of empirical research that 
identifies such leading indicators of future capacity in medical-error reduction and process improvement.  
Instead, we have patterned the logic model in Figure 2.1 on logic models created to evaluate programs in 
entrepreneurship education (see e.g., Krueger, Reilly, & Carsrud, 2000).  As with the Fellowship, these 
programs typically seek to increase Fellows’ skills levels, ability to leverage opportunities in 
organizational contexts, and their propensity to use their skills at some point in the future.  Indeed, the 
ability to effect changes in patient safety practices represents a form of organizational entrepreneurship. 

Based on this literature, we have identified three broad sets of variables that might serve as markers of 
future capacity.  The first is awareness of medical error and patient safety issues among participants.  
Students and practitioners alike are subject to many competing demands on their time and attention.  
Thus, the first step is to ensure that trainees place a high priority on patient safety issues.  Moreover, a 
challenge in many professional training contexts is to convince participants that the practices in which 
they are being instructed really do represent a clear departure from current practice.  As Spillane, Reiser, 
& Reimer (2002) note, individuals tend to interpret new practices through the conceptual lenses of old 
practices, leading them to underestimate the extent to which changes in thinking and acting are required.  
Indeed, developers of the Fellowship often note a key challenge is making participants sufficiently 
“uncomfortable” with current practice and create a keen sense of “cognitive dissonance.”  

Second, training must develop knowledge of patient safety concepts and approaches and the requisite 
skills in applying this knowledge in real-world settings.  The distinction between knowledge and skills 
may also be described as the difference between “knowing that” and “knowing how” (see, e.g., 
Oakeshott, 1962). 

Finally, there is the need to develop the motivation to act on patient safety issues and to use skills and 
knowledge to effect change.  A critical goal of the Fellowship, for instance, is to inculcate the expectation 
that the error rate in the healthcare system can, in fact, be driven to (or close to) zero. 

In short, the literature on medical error suggests that attempts to improve patient safety must address 
systemic barriers to safety.  Yet, these same healthcare systems possess features that hinder such changes.  
Thus, the Fellowship must inculcate a set of skills  (1) that require considerable cooperation among a 
large set of actors, and (2) the execution of which will likely vary considerably from context to context.  
In the next sections, we explore the specific concepts and skills the Fellowship seeks to teach and how it 
seeks to inculcate them. 

2.2 Core Content Included Safety Science Concepts and Teamwork Skills 

The Fellowship seeks to inculcate both core concepts in patient safety and skills related to teamwork and 
critical thinking.  Each is described in turn. 
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Systems Thinking:  The Toyota Production System 

Patient safety skills in the Fellowship are drawn largely from the Toyota Production System (TPS) and a 
locally developed curriculum developed by a nonprofit alliance, the Pittsburgh Regional Healthcare 
Initiative (PRHI).  This curriculum—Perfecting Patient Care (PPC)12—involves both core principles and 
a set of methods of investigation.

Core principles. A number of core assumptions and value premises underlie the Toyota Production 
System and the Perfecting Patient Care system.  The first of these is that most medical errors are rooted in 
systemic causes.  Thus, improving patient safety requires careful root cause analysis, followed by 
interventions designed to address these systemic causes through redesign of core processes. 

The second premise is that process improvement is usually most effective if undertaken by those at the 
“front lines” of care.  This, in turn, requires a willingness on the part of management to give front-line 
workers the authority and discretion to make changes to core processes.  Like other process-improvement 
approaches, however, TPS recognizes that systems change usually requires management support and 
action.  Thus, management support—including encouragement, resources, and materials—is an essential 
element of the TPS approach. 

One particularly important way in which management support is necessary for effective process 
improvement lies in the encouragement of a non-punitive culture that encourages open sharing of 
information about potential hazards.  TPS require that management create and foster a climate in which 
workers do not fear reprisal for pointing out flaws in healthcare systems. 

Finally, TPS is rooted in a set of core ethical values, including the importance of ensuring that healthcare 
workers’ work is meaningful and no more difficult than necessary.  This requires attempts to eliminate 
wasted effort and maximize the amount of time workers can spend engaging in core patient care 
functions, as opposed to activities that merely “nurse the system.”  Other values include ensuring the 
dignity of healthcare workers and patients, and appropriate recognition and reward for hard work. 

Methods of investigation. The Toyota Production System also recommends methods for identifying and 
responding to systemic causes of medical errors, including the following: 

Identification of a patient need 

Careful observation of current work practices 

Identification of a problem with current work practices 

Investigation of the root causes of such problems 

Devising and testing a change in work processes 

Measuring results of the change. 

The first three activities often involve selection of a “model line”—a productive process that might serve 
as an example for the rest of the organization—and a careful assessment of the “current condition” of that 
process.  Identifying the current condition involves careful observation of supply sources and flows of 
information and materials—specifically, who is performing what activities in a productive process (e.g., 
delivery of medications to patients) along with when and how those activities are carried out (see, e.g., 
Harvard Business School, 2000).  Such observations often generate a detailed diagram of steps for 
requesting material (e.g., medications) and the process by which those requests are responded to. 

Root-cause analysis, in turn, is described in the Fellowship as the process of asking “the 5 Whys.”  Here, 
the analyst begins with an unsatisfactory condition (e.g., a high rate of central line infections) and then 
asks why the condition exists.  In a recent example from a Pittsburgh hospital, officials noticed an 

                                                     

12 See www.prhi.org for a fuller description of the curriculum. 
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increase in the occurrence of pulmonary infections related to pseudomonas (Shannon, 2003).  An initial 
examination by a problem-solving team suggested that the most likely cause was defective chemical 
sterilization.  However, the team decided to inquire whether use of the defective chemical sterilization 
process was itself evidence of deeper problems.  Thus, the team kept asking “why” questions in order to 
probe into deeper root causes.  For instance, when the team asked why chemical sterilization was being 
used (which is less effective than sterilization using Ethylene Oxide gas), the team found that this quicker 
process was being used in response to time pressures.  Further, the team determined that the increased 
time pressures were caused by the need for more bronchoscopies, which, in turn, were caused by a higher 
incidence of ventilator-associated pneumonias (VAP).  Finally, the team linked the increase in VAP to the 
use of a new antibiotic regimen in the hospital. 

After identifying a root cause (or set of root causes), the next step is to devise a fix for the problem.  TPS 
provides “four rules in use” that provide guidance for system redesign.  The rules (see Figure 2.2) are 
provided to Fellowship participants on a laminated index card.  The rules urge users to ensure that steps in 
the care chain (1) are related to outcomes, (2) are clear, (3) are highly specified, and (4) provide ongoing 
signals about system performance. 

The Four Rules in Use

Design in Use

Rule 1:  All work must be highly specified as to content, sequence, timing, location, 
and expected outcomes. 

Rule 2:  Every customer-supplier connection must be highly specified and direct, and 
there must be an unambiguous yes-or-no way to send requests and receive responses. 

Rule 3:  The pathway for every product and service must be predefined, highly 
specified, simple, and direct, with no loops or forking. 

Rule 4:  Any improvement must be made in accordance with the scientific method, 
under the guidance of a teacher, at the lowest possible level in the organization. 

Test in Use

All four Rules have built-in internal tests that let you know if the activities, 
connections, pathways, and improvements are being done as expected. 

Source:  Steven Spear & H. Kent Bowen, “Decoding the DNA of the Toyota Production System”, 
Harvard Business Review, Sept-Oct, 1999, p. 96. 

Figure 2.2 Content of the Index Card on “The Four Rules in Use” 

In the example above, the problem-solving team not only improved the sterilization process, but also 
developed a new pre-procedure checklist and clearer documentation of standardized procedures.  In doing 
so, the team followed the TPS principles by clarifying and standardizing key processes in the care chain. 

An essential element of the TPS and PPC systems is that these fixes are devised immediately after 
identification of the problem and root causes.  The assumption is that root causes often become less 
visible, and the motivation to fix them less acute, as time passes.  Having devised a fix, the analyst 
essentially executes a small field experiment to determine whether the fix is effective in addressing the 
problem.  In most instances, this involves comparing system performance before and after introduction of 
the fix. 

The summer 2004 Fellowship was offered in two tracks, “Getting to Zero” (GTZ) and “Getting to 
Excellence” (GTE), in an effort to experiment with minor variations in instructional techniques and 
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content foci.  While the focus of both tracks was on patient safety, the GTE track also included units on 
palliative care and public health.  Table 2.1 shows the schedule of topics used in both Fellowship tracks.  
The “core values” discussed above are evident in topics related to the “patient perspective” and 
“teamwork.”  Similarly, the emphasis on the analytical processes of TPS and PPC are evident in topics 
related to observation, work redesign, and real-time problem solving. 

Table 2.1. Fellowship Topics 

Week GTE Topics GTZ Topics 

    1 Introduction and overview Introduction and overview 

    2 Medical informatics; real-time data; team-
based problem solving 

Nature of the problem; basics of TPS and 
process improvement; teamwork  

    3 Simulation and teamwork Reconnaissance and observation and 
patient perspective 

    4 Work redesign Work redesign; clinical micro-systems 

    5 Leadership and hospital culture Real-time data collection and problem 
solving

    6 Palliative care Patient safety from workers' 
perspective/worker safety 

    7 Public health/disease eradication Care pathways and redesign 

    8 Team application Team application 

Source:  JHF Documents 

Leadership and Critical Thinking:  The “Coro Skills” 

Along with the core content on safety science, Fellowship participants also received ongoing training in 
critical thinking skills and teamwork.  The emphasis on critical thinking can be viewed as a complement 
to TPS’s emphasis on careful observation and use of the scientific method to evaluate the impact of 
changes in healthcare processes.  Fellowship instructors used a tool called the “Ladder of Inference” (see 
Figure 2.3) to emphasize the importance of clearly distinguishing facts from inferences, assumptions, and 
opinions. 
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FACTS INFERENCES ASSUMPTIONS OPINIONS

Personal view, 
belief, or 

conviction

Statements of 
known truth 

Conclusion
drawn from, 
arrived at, or 
based on fact 

Something
accepted as 
true without 

proof or 
demonstration

An actual 
occurrence

Conclusion held 
with confidence, 

but not 
supported or 

verified

Objective reality 

1. Made any time 
before, during, 
after observation 
2. Beyond what 
one observes 

1. Made after 
observation or 
experience 
2. Confined to 
what one 
observed

Figure 2.3 The Ladder of Inference 

Training on leadership and teamwork skills focused largely on a tool called OARRS—Outcomes, 
Agendas, Roles, and Rules—which was used to train Fellows to structure and execute group activities.  
Outcomes refers to the intended goals of a collective activity, agendas refers to the sequence of events by 
which the activity is to proceed, roles refers to the functions that each team member performs, and rules
refers to the boundaries or guidelines that govern interactions among team members.  For, instance, 
participants used the tool to plan for sessions in which they interviewed—as a group —guest speakers 
from local healthcare facilities. 

The Fellowship also sought to develop leadership and teamwork skills by exposing Fellows to 
experiences working in multi-disciplinary teams.  As noted above, healthcare is jointly produced by 
clinicians from a wide variety of backgrounds, along with hospital administrators, policymakers, and 
others.  Thus, the Fellowship’s ability to bring together participants from a wide variety of disciplinary 
backgrounds is itself an important element of the Fellowship. 

2.3 Pedagogical Approach Emphasized Exposure to Local Clinical Settings 

Training in the Fellowship was almost entirely built around a series of site visits to clinical settings in the 
Pittsburgh area.  The site visit locations were chosen to exemplify best practices in patient safety and to 
feature innovative practitioners.  During each session, an introductory lecture by JHF and Coro staff was 
followed by opportunities for the Fellows to listen to and interview (using OARRs) guest speakers. 

Interviews were often followed by a tour, during which Fellows could directly observe patient safety–
related practices.  For instance, to encourage team functioning during a session on the use of medical 
simulators, Fellows actually used a simulator.  Similarly, during a session at a local pathology lab, 
resident pathologists and lab technicians gave participants a tour of the lab. 
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In addition, participants in the GTZ track were given a series of hands-on exercises that typically involved 
interviewing practitioners, diagramming processes, and suggesting process and system redesigns.13  The 
case-based approach is used by the Coro Center in its own programs on leadership development.  There, 
teams of participants from varied backgrounds are put into situations in which they have to solve 
problems with little preparation.  In the words of one Coro official, the situations are designed to “force 
people to synthesize.” 

2.4 Summary and Conclusions 

This chapter sought to provide an overview of the design and content of the Fellowship.  While 
subsequent chapters examine how the course was actually implemented, the goal in this chapter was to 
describe how the Fellowship was intended to function. 

For the purposes of an evaluation, the Fellowship’s most salient feature is that, like many training 
programs, it seeks to engender in participants the capacity to make changes in the future.  Consequently, 
the Fellowship’s outcomes will happen, if at all, long after the end of this evaluation project.  Thus, we 
used a logic model to identify intermediate outputs that can be observed in the near term, including  (1) 
enhanced awareness of patient safety issues, (2) increased prevalence of attitudes about safety that are 
congruent with current “systems” thinking on safety, and (3) the development of knowledge and skills 
that can be used to diagnose and respond to the systemic causes of medical error. 

The Fellowship emphasized not just core concepts in safety science (e.g., process improvement) but also 
critical thinking, leadership, and teamwork skills. This can be viewed as a supplement to the process-
improvement methods’ emphasis on careful observation and the scientific method.  Teamwork and 
leadership skills, in turn, reflect the fact that most healthcare systems involve multiple—and often 
autonomous—actors from a wide variety of professional and disciplinary backgrounds.  The Fellowship’s 
pedagogical approach featured exposure to a variety of practitioners in local clinical settings. 

The Fellowship was offered in two “tracks”–GTE and GTZ.  While the focus of both was on patient 
safety, the GTE track also included sessions on palliative care and public health.   In addition to these 
minor content differences, each track used different instructional methods, with Fellows in GTZ getting 
more opportunities for hands-on problem solving.  Accordingly, where possible, the analyses provided in 
the remainder of the report include comparisons across the two tracks. 

                                                     

13 The case-based approach might address all three of the intermediate outcomes described in the logic model.  The case might be expected to 
build awareness through direct exposure to patient safety problems in clinical settings.  Similarly, the case-based approach might build attitudes
and motivation through exposure to exemplary individuals and institutions.  In particular, this approach seeks to expose participants to those who 
really believe that one can “get to zero” medical errors.  Finally, the approach develops skills by allowing participants to talk with, and observe, 
practitioners who are putting patient safety skills into practice. 
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3.  Evaluation Methods 

Given that the Fellowship design process is in its early stages, the work reported on here is a formative
evaluation.  Formative evaluations are typically conducted during the development of a program and 
provide useful feedback on program design, redesign, and scale-up.  Summative evaluations, by contrast, 
are designed to inform “thumbs-up, thumbs-down” decisions about whether programs deserve funding (or 
continued funding) (Scriven, 1991).  Formative evaluations are especially appropriate when outcomes are 
distal and decisionmakers seek to make mid-course corrections along the way.14

3.1 Data Collection Sought Information on Outcomes and Mechanisms 

Data collection strategies were designed to measure not only outcomes but also mechanisms and 
processes.  The RAND Human Subjects Protection Committee approved all data collection instruments. 

Document Review 

Course syllabi, readings, and other artifacts were examined in order to determine the content focus of the 
sessions.  In addition, the evaluation team reviewed recent literature on patient safety and medical error in 
order to understand how aspects of the curriculum relate to what is currently known about the drivers of 
medical errors and error reduction strategies. 

Participant Survey 

A survey was administered near the end of the course to solicit information on participants’ experiences.  
Some survey items were designed to elicit information relevant to attitudinal outcomes and perceptions of 
the relevance of course content to professional practice.  The survey employed a retrospective pre/post 
design (see, e.g., Pratt, McGuigan, & Katzev, 2000), in which respondents are asked to judge changes 
after the fact.  Unlike the traditional pre/post approach, which compares responses given before and after 
the intervention, the retrospective pre/post method asks respondents to recall their pre-intervention 
attitudes retrospectively.  The advantage of the design is that it avoids contamination of pre/post 
assessments by changes in respondents’ evaluative standards.  Commonly, individuals come away from 
training with a greater appreciation for what they do not know, which can bias conventional pre/post 
impact assessments.  JHF staff reviewed the survey instrument prior to administration.  A copy of the 
survey instrument is provided in Appendix A. 

Surveys were distributed during the final session of the Fellowship along with a notification to Fellows of 
their rights as human subjects and a postage-paid return envelopment.  The final response rate was 79 
percent, with 31 of the 39 participants returning the survey.  The response rate was slightly higher for the 
GTE track than for the GTZ track, with 19 of 22 (86 percent) GTE and 12 of 17 (71 percent) GTZ 
participants returning surveys.  Statistical techniques used to analyze the data are discussed as they arise 
throughout the report.15

Participant Focus Groups 

Focus groups with participants sought to gather more-nuanced data about the design, execution, and 
outcomes of the Fellowship.  Scheduling considerations compelled us to run three separate focus groups, 
two for participants in the GTZ track and one for participants in the GTE track.  Participation in each was 
low, with three in one group, two in the second group, and one in the third.  The focus groups were tape-

                                                     

14 As Stake summarizes, “When the cook tastes the soup, it is formative evaluation; when the customer tastes the soup, it is summative 
evaluation” (Stake, 2000). 

15 Analysis of items in the survey covering similar content shows moderate correlations in the expected directions.  For instance, items on root 
cause analysis had Spearman’s rho values of 0.4 to 0.6.  The relationships were statistically discernible at the 0.05-level.   
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recorded and used a semi-structured protocol (see Appendix B).  All Fellows were invited to participate in 
focus groups.  The fact that only five did participate suggests considerable risk of selection bias. 

Observations 

Three sessions were observed for each of the two Fellowship tracks.  Accompanying teaching materials 
and artifacts were also collected.  Observations were guided by the research questions but did not employ 
a formal protocol. 

Work Samples 

De-identified work samples were examined to supplement the assessment of learning outcomes. 

3.2 Limitations 

Given its formative orientation and data limitations, this evaluation cannot provide a definitive estimate of 
program impact on training outcomes.  Impact estimates require comparing outcomes in a treatment 
group with outcomes in a comparison or control group.  No such comparisons were available for this 
study.  However, Chapter 7 provides some recommendations about how such a contrasted-group study 
might be designed and executed. 

Given content and pedagogy differences across the two Fellowship tracks, the analysis presented below 
seeks to detect differences in responses across the two tracks.  Given the small sample sizes, however, the 
statistical analysis of survey data suffers from low statistical power, which reduces the probability of 
finding statistically discernible differences across the Fellowship tracks.  To illustrate the problem, Figure 
3.3. plots required sample sizes (per track) by the minimum detectable effect we might wish to find.  As is 
indicated by the plot line in the figure, given the sample sizes achieved, the minimum detectable 
difference for this study is approximately 0.6 points on a five-point scale.16  Detection of effects as small 
as 0.2 points on a five-point scale would require approximately 200 subjects from each track. 
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16 Calculations assume power = 0.8, p = 0.05, and a standard deviation of 0.7 points on a 5-point scale. 
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Perhaps more importantly, attempts to compare the causal efficacy of the GTE and GTE approaches are 
limited by self-selection of participants into these two groups.  Conversations with JHF staff suggest that 
participants’ decisions on which track to sign up for were driven largely by scheduling consideration.  
However, it is likely that in at least some cases participants selected a track on the basis of factors 
correlated with their propensity to benefit from one of the two tracks, which would confound any attempt 
to draw causal inferences from observed differences between the two groups. 

In spite of these limitations, we provide information in this report that will be useful in considering 
improvements to the Fellowship, and might inform the design of similar instructional curricula. 

3.3 Summary 

The evaluation methods used in this study were designed to elicit information about inputs, processes, and 
outcomes.  Information about inputs and processes is necessary in order to derive actionable 
recommendations for improving program outcomes.  Data collection methods included document review, 
a participant survey, participant focus groups, observations, and examination of work samples.  Given 
data limitations, however, this report is unable to provide rigorous assessments of program impact.  
Moreover, small sample sizes limit the power of statistical comparisons. 
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4.  Participants 

This chapter provides an overview of Fellowship participants, including their educational and 
professional backgrounds, prior exposure to patient safety issues, and how they became aware of the 
Fellowship.  Such knowledge can be useful in determining whether the Fellowship reached its target 
audience, and will also inform sections of the report on curriculum, pedagogy, course implementation, 
and outcomes.  Throughout, the report notes significant differences between the two Fellowship tracks – 
Getting to Excellence and Getting to Zero. 

Data for this chapter came from the participant surveys.  The need to ensure respondent confidentiality, 
along with the small number of participants, limited the range of questions we could ask about 
background characteristics.17

Throughout, readers should bear in mind that the survey response rate, while reasonably high, was not 
perfect (see Chapter 2).  Thus, survey findings might be biased if those choosing to respond to the survey 
differed in systematic ways from those who did not respond.  Moreover, the response rate was higher for 
participants in the GTE track than for those the GTZ track. 

4.1 Most Fellows Were at an Early Stage in Their Professional Training 

The survey data suggest that the Fellowship succeeded in its goal of reaching Fellows at an early stage in 
their professional training.  Some 27 of 31 survey respondents (87 percent) reported having been students 
immediately prior to enrolling in the course (see Table 4.1).  Most of the remaining respondents reported 
working as some kind of practicing healthcare professional.  Six respondents reported being both students 
and practicing healthcare professionals.  There was little difference between the tracks, with 89 percent of 
GTE and 83 percent of GTZ participants reporting that they were students. 

Most respondents (71 percent) reported a post-baccalaureate degree as their highest degree level,  more so 
for GTE than GTZ Fellows (83 versus 63 percent).  However, the difference in Fellowship tracks was not 
statistically discernible. 18

All respondents reported having had at least some prior exposure to patient safety issues.  Some 81 
percent reported having read or heard about patient safety issues in the news.  Nearly half had either read 
a book, report, or journal article on the subject, or had found material on the Internet.  One respondent 
reported being exposed to patient safety issues through prior coursework in health policy and through 
work experiences.  Overall, respondents from the GTE track reported more sources of exposure (an 
average of 3.5 sources) than did respondents from the GTZ track (an average of 2.3 sources)—a 
statistically discernible difference (p = 0.04).19  Fellows in the GTE track were also more likely to have 
read books or reports on patient safety.  Finally, more GTE than GTZ respondents had themselves 
observed troubling patient safety practices (68 versus 42 percent). 

                                                     

17 As noted in Chapter 2, respondents were asked to not identify themselves on the survey.  However, including detailed questions about one’s 
background might lead to identification through inference.  As with all data-collection instruments, the survey was approved by RAND’s Human 
Subjects Protection Committee. 

18 We use the term “statistically discernible” instead of the more conventional “statistically significant” to distinguish statistical from practical 
significance.  Given the low statistical power of the sample, we consider differences to be “discernible” if p < 0.10, rather than the conventional p
< 0.05.  Generally, findings that do not meet this threshold should be interpreted as holding for the population included in this evaluation, but not 
necessarily for other populations. 

Unless otherwise noted, the nonparametric Mann-Whitney test was used to assess the statistical discernibility of cross-track (GTZ versus GTE) 
differences.  The Wilcoxon sign rank test, which allows for non-independence between groups, was used to assess the statistical discernibility of 
retrospective pre/post differences. 
19 The statistical test was the Kruskal-Wallis test, a nonparametric analogue of analysis of variance (ANOVA). 
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Table 4.1  Fellows’ Professional Backgrounds 
Number of Respondents

Occupation Getting to Excellence Getting to Zero All Respondents 

Student 17 10 27

Practicing physician/nurse 3 1 4

Other practicing healthcare 
professional 

1 1 2

Other 3 1 4

Number of Respondents*a 19 12 31

a
 Total number of respondents does not add up to total number in occupation categories because some respondents 

checked more than one item. 
Source:  RAND research 

4.2 Fellows Came from a Wide Range of Backgrounds 

As noted above, the Fellowship sought to recruit from a wide range of disciplines in order to provide a 
view of healthcare as an interconnected system.  Fragmentation in the healthcare system has been 
identified as a condition that encourages medical errors, whether through poor hand-offs of patients and 
materials or poor coordination and communication (IOM, 2000; IOM, 2001).   Fellows represented a wide 
variety of professional orientations.  As Table 4.2 shows, more than half of respondents expected to go 
into administration, research, or public policy.20  Just one-quarter of respondents expected to be practicing 
physicians or nurses.  The proportion of those intending to work in administration, research, or policy was 
slightly higher in the Getting to Zero track, but the difference was small and not statistically discernible (p
= 0.31). 

Table 4.2  Fellows’ Intended Professions 
Number of Respondents

Occupation Getting to Excellence Getting to Zero All Respondents 

Student 2 3 5

Practicing physician/nurse 3 4 7

Other practicing healthcare 
professional 

9 8 17

Other 7 5 12

Number of Respondents
 a

19 12 31

a*
Total number of respondents does not add up to total number in occupation categories because some respondents 

checked more than one item. 
Source:  RAND research 

                                                     

20 Once again, our ability to collect fine-grained data on respondents’ backgrounds was limited by the need to prevent the possibility of 
identification by inference. 
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4.3 Differences in Perceived Motivation Across Fellowship Tracks 

Most respondents reported that other Fellows were well motivated.   The average response to the item 
“Other students were well motivated” was 4.0 on a scale of 1 to 5, with 5 indicating “Strongly Agree.”  
However, there was a notable difference between the two tracks, with GTZ Fellows giving higher marks 
than GTE Fellows to their peers’ motivation (4.3 versus 3.8).  While the difference is not quite 
statistically discernible (p = 0.14), it is worthy of mention. 

4.4 Most Fellows Learned of Program Through Teachers 

Most Fellows (77 percent) learned about the Fellowship through a teacher, professor, or other instructor.  
The next most common way of learning about the Fellowship was through a JHF or Coro recruiter (42 
percent), followed by contacts with past JHF/Coro Health Sciences Fellows (26 percent), professional 
colleagues/peers (9 percent), and the JHF and Coro Web sites (6 percent).  Half of the respondents 
learned about the Fellowship from more than one source. 

4.5 Summary and Conclusions 

In summary, analysis of the surveys suggests that Fellows were generally in the early stages of their 
professional training.  Thus, the summer 2004 Fellowship appears to have achieved its goal of targeting 
developing healthcare professionals.  However, the surveys also suggest that Fellows in the GTE track 
had more prior training, professional experience, and first-hand experience with patient safety issues than 
those in the GTZ track.  Fellows also came from a wide variety of disciplinary backgrounds, suggesting 
that the Fellowship also met its goal of attracting a professionally diverse group.  Finally, this chapter also 
provided information on how Fellows learned of the Fellowship, which might prove useful in planning 
for future recruitment efforts.  Given that most Fellows were students before joining the Fellowship, it is 
not surprising to find that most learned about the Fellowship through teachers. 
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5.  Implementation 

This chapter examines the actual implementation of the Fellowship curriculum during summer 2004.  The 
chapter begins by examining Fellows’ perspectives on course design, with a discussion of the overall 
pedagogical approach, course materials, activities, and interactions among Fellows and between Fellows 
and instructors.  Data for this chapter come from a survey, focus groups, and direct observation of a 
sample of sessions (see Chapter 3 for details). 

5.1 Fellows’ Perspectives on Course Design 

The surveys and focus groups sought to elicit Fellows’ perspectives on the Fellowship’s content and 
pedagogy.  Generally, reactions were very positive.  However, many respondents provided suggestions 
for improvement.  For the most part, there were few differences between the GTE and GTZ tracks.  
However, GTZ respondents provided fewer responses to open-ended questions on the survey 
instrument.21  We begin with a discussion of course content and turn next to pedagogy.22

Respondents Found the Material to be New and Useful 

Focus group participants were asked to discuss their opinions about the content covered in the 
Fellowship.  For the most part, the response was very positive, with most reporting that they found the 
topics relevant and interesting.  The participant survey asked respondents to rate the extent to which the 
“Fellowship presented material that was new to me.”  The average response was 4.5 on a scale of 1 to 5, 
with 1 indicating strong disagreement and 5 indicating strong agreement.  The responses were very 
consistent, with all but two of the 31 respondents responding with a 4 or 5.23

An open-ended question on the survey asked respondents to list specific concepts and skills that were new 
to them.  The most frequent responses included: 

Holding effective meetings 

Ladder of Inference (see Chapter 2) and evaluating factual claims 

Toyota Production System (see Chapter 2) 

Observation

Assessing systems, including “diagramming work flows and designing processes.” 

One respondent was pleased to learn more about “identifying a need and identifying an answer to that 
need.”  The same respondent also valued the opportunity to learn more about “prioritizing needs” and 
“the value of observation.”  However, most respondents were less enthusiastic about a Fellowship session 
on computational simulations.  Here, respondents were concerned about the technical nature of the 
material and questioned whether the material was sufficiently related to other course content to merit 
inclusion.

Tension Between Breadth and Depth in the Range of Topics Covered 

There was considerable disagreement among respondents about the relative virtues of breadth versus 
depth in content coverage.  A few focus group participants cited the range of topics covered as a strength 

                                                     

21 As noted in Chapter 2, the survey response rate also was slightly lower for GTZ participants.  

22 Where findings are based on the participant survey, precise numbers are offered to support the interpretations. Otherwise, readers may assume 
that findings are based on findings from the focus groups.  As noted in Chapter 3, five Fellows participated in the focus groups.

23 The standard deviation for the item was 0.6. 
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of the Fellowship.  One respondent stated, “One of the strengths was the fact that so much material and 
so many topics were covered and presented.”

However, a larger number of focus group respondents expressed some concern that breadth of topics 
covered came at the expense of depth.  One respondent wrote that there was “not enough time to digest 
all of the information presented at each session.”  Other respondents wished that there could have been 
greater depth on a number of key points.  One, for instance, believed that Fellows would have benefited 
from a deeper and more nuanced examination of TPS.  This respondent pointed to a site visit in which 
Fellows observed a nursing unit that had fully embraced TPS.  However, quite accidentally, some Fellows 
came across another nursing group in which TPS was “practically unheard of.”  To this respondent, the 
occurrence pointed out the need to explore more fully the limitations of, and barriers to, the TPS 
approach.  Other respondents countered that a certain degree of simplification was necessary when 
teaching new concepts.  However, even these respondents agreed that there had not been enough attention 
to “what can be done when things don’t work out as planned.”

A smaller group of respondents believed that, if anything, there could have been more breadth in course 
content.  These respondents noted that nearly all of the site visits and concepts presented in the course 
involved clinical micro-systems, and suggested replacing one of the sessions with a topic that involves 
inter-clinical relationship or policy-level topics such as the incentives that reimbursement policies create 
(or fail to create) for quality and error reduction.  Another respondent reported being “surprised” by the 
“specificity” of the topics, but found that each of the topics and site visits contained enough generality to 
be interesting to a broad range of Fellows.  “I was usually able to find how these topics applied to my own 
work,” noted this respondent. 

Mixed Views on Leadership and Critical Thinking Skills 

The tension between breadth and depth was perhaps most evident in respondents’ opinions about attempts 
to include leadership and critical thinking skills (the “Coro skills”) in the curriculum.  Many respondents 
found the Coro-skill topics to be useful and interesting; as noted above, Coro skills (especially OARRs 
and the Ladder of Inference) were among those skills most often cited by respondents as being new to 
them.  However, opinion was deeply divided the importance of Coro-skill instruction.  One respondent 
believed that, if anything, teaching the Coro skills is more important that teaching some other topics.  
This respondent stated that while JHF and Coro can assume that everyone knows something about 
healthcare, they should make no assumptions about Fellows’ backgrounds in leadership skills.  “None of 
us are trained in that,” according to this participant.  “This is our opportunity [to learn these skills].”
Other respondents noted that the Coro skills “got brushed over,” especially as the end of the Fellowship 
neared. “I think the skills are really important,” stated one respondent.  “But I’m not sure I necessarily 
got it.”  Another respondent was more succinct, stating that the Coro skills were “useful, but not used.”

A smaller number of respondents thought that the Coro skills were too simplistic.  Another speculated 
that training in leadership skills might be more appropriate for younger, less-experienced Fellows than for 
those with considerable work experience.24

Several respondents wondered whether it is feasible to introduce both patient safety concepts and 
leadership/critical thinking skills in an eight-week session.  One respondent noted that the Coro approach 
of “throwing students into the deep end to see if they can swim” requires more time than is possible in an 
eight-week session that also covers patient safety.  According to this participant, “People tend to shut 
down and not ask all of the questions they might have” when confronted with such time pressures.  
Nevertheless, most respondents were reluctant to see the Coro skills dropped in the interest of time. 

                                                     

24 Unfortunately, the data collected did not permit a straightforward examination of whether opinions about the Coro skills were related to level of 
experience.

18



Some Concern About Overall Coherence 

One participant suggested that the eight-week course could, in fact, accommodate both the patient safety 
and leadership/critical-thinking content if it were more clearly focused around “a centralized vision.”
Similarly, other respondents noted that Fellows would often “walk into sessions blind” and would have 
benefited from a clearer overarching analytical framework for the course.  One respondent noted that 
often the most important questions occurred to Fellows only after they had participated in a session, and 
that a stronger overarching framework would have allowed Fellows to get more out of the sessions.  
Another noted the need for more focused “big questions” before sending students out to do assignments.  
As noted later in this chapter, however, most Fellows seemed content with the degree of overall course 
coherence.

5.2 Materials and Activities 

Having described the Fellowship’s content and overall design, we turn next to Fellows’ views on 
materials and activities. 

Readings Perceived As Useful, But Not Integrated Well Enough with Other Materials and Activities 

Each week, Fellows were asked to read approximately three to five articles related to the week’s topic and 
site visit.  Reactions to the readings were mixed. 

For the most part, respondents found the readings to be appropriate to the sessions.  One respondent, for 
instance, said that the readings provided “good background” and “helped to answer the question, ‘Why 
are we even bothering to cover this?’”  This same respondent also noted that the readings “save time for 
the actual get-together” by laying out important concepts prior to the session. 

For most respondents, the readings were at the appropriate level of difficulty.  Indeed, the average 
response to the survey item, “Course readings were too difficult”, was 2 on a scale of 1 to 5, with 1 
representing “Strongly disagree” (see Table 5.1).  Interestingly, GTZ Fellows found the readings a little 
more difficult than GTE Fellows, with an average rating of 2.3 for GTZ and 1.7 for GTE—a statistically 
discernible difference (p = 0.03).  Data from the focus groups suggest that this difference might reflect the 
fact that Fellows in the GTZ track had less prior experience, and that this track had more students seeking 
to juggle Fellowship readings with readings from other courses.  Some Fellows thought that the readings 
were often repetitive, and that the reading list could be pared back. 

Table 5.1.  Fellows’ Assessments of Readings 
(Means and standard deviations) 

Survey Item GTE
Fellows 

GTZ 
Fellows All Fellows 

Course readings were too difficult. 1.7 
(1.0) 

2.3a

(0.8) 

2.0 
(1.0) 

Course readings were clearly integrated into the sessions. 3.8
(0.9) 

3.5 
(1.1) 

3.7 
(0.9) 

a Differences between tracks are statistically discernible at p < 0.05 (Mann-Whitney Rank Sum test). 

Source: RAND research. 

For the most part, however, respondents believed that the reading load was reasonable.  One noted that 
the reading burdens associated with the Fellowship were similar to that in other courses that students 
typically take during their training. 

There was, however, some concern about the extent to which the readings were integrated with other 
instructional activities.  The average response to the item “Course readings were clearly integrated into 
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the sessions” was 3.7 on a scale of 1 to 5, with 5 representing “Strongly Agree.”  This average is 
somewhat lower than the typical average for similarly scaled items, which was between 4 and 5.  While 
the rating was slightly higher for the GTE track, the difference was not statistically discernible (p = 0.51).  
One respondent noted that, “Sometimes the readings weren’t mentioned, so I wasn’t sure how exactly 
they pertained to the topic of interest.”  Another respondent believed it would have been useful to have a 
stronger sense of priorities among the readings.  This respondent said, “I really wish I would have known 
what was considered by them [to be] more relevant than others.”

Some respondents suggested reducing the number of readings but increasing the amount of class time 
spent discussing the remaining readings, which, they believed, might promote greater depth in 
understanding.  Another respondent suggested providing study questions with the readings in order to 
focus Fellows’ attention on core issues while they read.  One respondent acknowledged that instructors 
did attempt to introduce the next week’s readings during each session, but suggested that the 
introductions were not always sufficient. 

Opportunities for Hands-On Experience Were Well-Received 

Generally, respondents cited the site visits and guest speakers as a particular strength of the Fellowship.  
One focus group participant noted the importance of actually meeting and seeing practitioners who have 
accepted “zero errors” as a realistic goal.  For the most part, this positive view was borne out in the 
participant surveys.  For instance, the average response to the item “Sessions presented enough concrete 
examples to provide a thorough understanding of key concepts” was 4 on a scale of 1 to 5, with 5 
indicating “Strongly Agree” (see Table 5.2).  However, respondents were less sanguine about their 
opportunities to apply Fellowship skills during sessions.  The average response to the item “Sessions 
provided adequate opportunity for me to learn how to apply the skills we were expected to master” was 
3.5 on a scale of 1 to 5, with 5 indicating “Strongly Agree.” 

Table 5.2.  Fellows’ Assessments of Opportunities for Hands-On Experience 
(Means and standard deviations) 

Survey Item GTE
Fellows 

GTZ 
Fellows All Fellows 

Sessions presented enough concrete examples to provide a 
thorough understanding of key concepts. 

3.8 
(0.8) 

4.2 
(0.7) 

4.0 
(0.8) 

Sessions provided adequate opportunity for me to learn how to 
apply the skills we were expected to master. 

3.5 

(1.0) 

3.5 

(1.1) 

3.5 

(1.0) 

Source: RAND research. 

Respondents in the GTZ track were more likely than those in the GTE track to agree that the Fellowship 
provided enough concrete examples (an average score of 4.2 compared with an average score 3.8). The 
difference is notable, if not statistically discernible (p = 0.26).25  However, there were no such differences 
in responses to the item about opportunities to apply skills.  The failure to find differences between the 
tracks on this latter item is surprising given that the GTE track, by design, relied less on practical 
exercises than did the GTZ track.  However, the differences did come through in responses to open-ended 
survey questions.  As one GTE respondent put it, “Less talk, more shop.”

Some Concern About Student Presentations 

The Fellowship made extensive use of student presentations.  First, each week, a student would provide a 
brief (usually three- to five-minute) presentation on readings relevant to the week’s topic, site visit, and 

                                                     

25 Given the small samples sizes, the comparisons presented in this report have low statistical power.  Thus, it is appropriate to consider findings 
that fail to meet conventional thresholds of statistical discernibility.  See Chapter 2 for further discussion of statistical power. 
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speaker.  However, several respondents (including those responding to open-ended survey questions and 
those in focus groups) noted that they were not sufficiently integrated into the remainder of the sessions.  
Others noted that presentations often came after interviews with the guest speakers, reducing their utility 
as tools for preparing for the interviews.  Other respondents suggested that there was not enough time 
provided for the presentations.  A few concluded that the weekly presentations did not add enough value 
to be worth including in the Fellowship. 

Second, group break-out sessions were often followed by brief presentations by students on the groups’ 
findings.  Once again, several respondents believed that there was not enough time given for these 
presentations.  Others doubted whether they added enough value to warrant the use of scarce session time.  
One respondent noted that group presentations often were very similar to one another, which this 
respondent took as evidence that the group sessions did not add enough value or were not structured well 
enough to elicit valuable responses. 

Finally, both Fellowship tracks culminated in a public presentation to other Fellows and a group of local 
practitioners.  Here Fellows were given a scenario in which a medical error had occurred and were asked 
to formulate—within a period of about an hour—a strategy for addressing the error (and any appurtenant 
systemic causes).  Many respondents said that they had been given too little time with their groups 
throughout the Fellowship.  As with the weekly presentations, some respondents expressed concern that 
the assignment was too vague, and that such vagueness was “driving down the quality” of the 
presentations.

Concerns about vague directions might reflect the design of the Fellowship, particularly the elements 
informed by the Coro Center.  The Coro approach, as noted above, features placing students into 
situations and forcing them to “figure it out” on their own.  Thus, it is not clear to what extent these 
findings reflect  (1) a failure to adequately communicate this pedagogical approach, (2) inadequate 
execution of the approach, or (3) participant resistance to the approach. 

5.3 Instructors and Course Management 

The surveys and interview protocols also included items on instructors, guest speakers, and course 
management.

Instructors and Guest Speakers Generally Received Favorable Ratings 

Fellowship sessions were lead by a core team from JHF and Coro and supplemented by a series of guest 
speakers affiliated with the site visit locales.  For the most part, respondents reported being impressed by 
the instructors’ grasp of the material.  The average response to the item “Fellowship staff were 
knowledgeable about patient safety” was 4.5 on a scale of 1 to 5, with 1 indicating “Strongly Disagree” 
and 5 “Strongly Agree.”  Responses to a similar question about guest speakers were largely the same, 
with an average score of 4.3 on the same scale.  Moreover, responses to both items were very consistent, 
with all respondents marking a 4 or 5 on the item about Fellowship staff, and all but one respondent 
marking a 4 or 5 on the item about guest speakers. 

For the item on Fellowship staff, responses from the GTE and GTZ tracks were indistinguishable. 
However, respondents’ assessments of the guest speakers’ knowledge were discernibly higher in GTZ (a 
mean of 4.8) than in GTE (a mean of 4.4).  Descriptive statistics are provided in Table 5.3.  The slightly 
lower scores from the GTE track were reflected in responses to open-ended questions on the survey.  
Whereas GTZ respondents offered little, if any, elaboration, a few respondents from the GTE group 
questioned whether some of the guest speakers had been adequately prepped for the sessions.  One noted 
that, “Some speakers did not clearly understand our expectations or had unclear expectations of us.”  In 
a similar vein, another respondent noted that, “I think some of the speakers could have used more 
direction as to how the time would be spent.”  As noted above, however, the Fellowship is designed to 
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require the Fellows themselves to structure and run interactions with guest speakers.  Thus, it is possible 
that these respondents either did not fully understand, were not equipped for, or did not welcome this role. 

Respondents’ assessments of instructors’ ability to present the material clearly and effectively was 
positive.  Here average ratings on the same five-point scale were 4.3 and 4.2 for Fellowship staff and 
guest speakers, respectively (see Table 5.3).  Interestingly, there was slightly more variation in 
respondents’ evaluations of guest speakers’ presentation skills, as indicated by the higher standard 
deviations.  Nonetheless, no more than a handful of respondents gave ratings lower than 3. 

Table 5.3.  Fellows’ Assessments of Instructors 
(Means and standard deviations) 

Survey Item GTE
Fellows 

GTZ 
Fellows All Fellows 

Fellowship staff were knowledgeable about patient safety. 4.5 
(0.5) 

4.4 
(0.5) 

4.5 
(0.5) 

Guest presenters were knowledgeable about patient safety. 4.4 
(0.5) 

4.8a

(0.5) 

4.5 
(0.6) 

Fellowship staff effectively and clearly presented the material. 4.4
(0.6) 

4.3 
(0.9) 

4.3 
(0.7) 

Guest speakers effectively and clearly presented the material. 4.2
(0.8) 

4.3 
(0.9) 

4.2 
(0.8) 

a  Differences between tracks are statistically discernible at p < 0.10.  (Mann-Whitney Rank Sum test). 
Source: RAND research 

Respondents were generally quite sanguine about the overall coherence of the material presented.  The 
average response to the item “I could understand how the material presented was linked to overall 
Fellowship goals” was 4.2 on a scale of 1 to 5, with 5 representing “Strongly Agree” (see Table 5.4).  
However, responses were more positive among GTZ respondents, perhaps reflecting the tighter focus on 
patient safety issues in this track.  This difference approached, but did not attain, conventional standards 
of statistical significance (Mann-Whitney p = 0.15).  As noted above, a few respondents spoke of the need 
for “a more centralized vision” to focus Fellowship activities. 

Respondents Wanted More Opportunities to Interact with Speakers and Other Fellows 

Respondents also expressed some concerns about opportunities to interact with their peers.  While 
respondent ratings for most of the items in the survey were 4 or higher on a five-point “Strongly 
Disagree”–“Strongly Agree” scale, responses to items about opportunities for interaction with other 
Fellows were lower.  Indeed, the average response to the item “I had enough opportunities to interact with 
other students” was 3.5 (see Table 5.4).  Interestingly, there was more variability in responses to this item 
than most others, with a standard deviation of 1.4.  Unlike most other items, for which it was exceedingly 
rare to see ratings of 3 or lower, 7 of the 31 respondents (23 percent) responded to this item with a 1 or 2.  
While there was a notable difference in responses from GTE and GTZ respondents, the difference was not 
statistically discernible (p = 0.33).26  Many respondents also wanted more opportunities to interact with 
course instructors and guest speakers.  The average response to a survey item on the subject was 3.6 on a 
scale of 1 to 5 (see Table 5.4).  There were no discernible differences between tracks on this item. 

                                                     

26 In part, the failure to reach statistical discernibility reflects the relatively higher variance in responses to the item, as well as the small sample 
sizes (see Chapter 2).  
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Table 5.4.  Fellows’ Assessments of Session Management 
(Means and standard deviations) 

Survey Item GTE
Fellows 

GTZ 
Fellows All Fellows 

I had enough opportunities to interact with course instructors 
and guest speakers. 

3.5 
(1.1) 

3.8 
(1.0) 

3.6 
(1.1) 

I could understand how the material presented was linked to 
overall Fellowship goals. 

4.1 
(0.7) 

4.4 
(1.0) 

4.2 
(0.8) 

I had enough opportunities to interact with other students. 
3.4 

(1.1) 
3.8 

(1.6) 
3.5 

(1.4) 

Source: RAND research 

Some respondents considered the fact that there were too few opportunities for peer interaction as a lost 
opportunity, given the diversity of backgrounds, disciplines, and viewpoints reflected in the Fellowship.  
One respondent noted that Fellows from each discipline “have different thought processes.”  Another 
noted that developing awareness of healthcare as a system requires “walking a mile in others’ shoes.”
But another respondent was surprised that there was not more opportunity for “spontaneous interaction”
among Fellows given the Fellowship’s emphasis on peer communication in process improvement.  As 
this respondent put it, the Fellowship “didn’t always mirror its own philosophy.”

5.4 Summary and Conclusions 

For the most part, respondents’ reactions to the execution of the course were positive.  Most found the 
material presented to be new.  However, there were mixed opinions about whether the Fellowship 
attempted to cover too much material.  Many respondents noted that topics were often rushed, given time 
constraints.  But few, if any, could identify material they thought might be dropped in the interest of time.  
Some respondents also raised concerns about the overall coherence of the Fellowship, suggesting that 
sessions should be more clearly focused around overarching themes and concepts.  In a similar vein, 
many respondents noted that it was not always clear how course readings related to broader instructional 
goals.  Respondent opinions were also mixed on the Coro skills (e.g., leadership, critical thinking, and 
group operations).  While some respondents found them too simplistic, others found them to be new and 
important, noting that they seldom receive such training in the course of their other studies. 

Opportunities for hands-on experience and the use of concrete examples during the Fellowship were 
given high ratings by respondents.  However, there was some concern that Fellows were not given enough 
time to prepare for presentations, and that participant groups were not given enough time to complete 
their tasks and develop strong working relationships.  Some respondents also pointed out that student 
presentations often came out of sequence during sessions, which diminished their utility. 

Finally, instructors and guest speakers generally received high marks.  However, respondents generally 
wanted more opportunities to interact with guest speakers and with other Fellows. 

23



6.  Training Outputs 
Chapter 2 proposed a logic model to identify a set of intermediate outputs that we might observe to 
determine whether the Fellowship is “on track” toward achieving its ultimate goal of training Fellows to 
be effective agents of systemic improvement in healthcare organizations.  Those intermediate outputs are: 

Awareness. Increasing awareness of medical error and patient safety issues. 

Attitudes. The development of attitudes relevant to patient safety, including those concerning the 
balance between individual- and system-level responsibility for errors and the aspiration of 
“getting to zero.” 

Acquisition of knowledge and skills. The development of knowledge and skills that might be used 
to ameliorate patient safety problems. 

Propensity to act. The propensity to act on such knowledge and skills. 

The remainder of this chapter examines the extent to which the Fellowship was successful in engendering 
these intermediate outputs.  Evidence comes from the participant surveys, which included both 
quantitative scaled items and open-ended responses.  The analysis was also supplemented by participant 
focus groups.  Details on the survey are provided in Chapter 2 and Appendix A. 

6.1 Discernible Increases in Awareness of Patient Safety Problems 

The first intermediate output examined was awareness of problems with patient safety.  To assess this 
output, respondents were asked to rate their level of agreement with the statement “Medical error is a 
significant problem” on a five-point scale, with 1 representing “Strongly disagree” and 5 representing 
“Strongly agree.”  Respondents were asked to rate their agreement with the statement both before the 
Fellowship and on the day they took the survey.27  As is evident in Table 6.1, self-reported awareness 
levels were moderate before participation in the Fellowship, but considerably higher afterward.  Indeed, 
the average participant gained 1.1 points on the five-point scale, a statistically discernible increase.  Gains 
in the GTZ track (1.6 points) were discernibly greater than those in the GTE track (0.7 points), a 
statistically discernible difference (p = 0.01).28  However, this difference is explained by the fact that 
respondents in the GTZ group reported their pre-Fellowship awareness as being lower than that of the 
GTE group (p = 0.008); indeed, both groups reported identical levels of awareness after the Fellowship. 

Not surprisingly, respondents reporting more sources of prior exposure to patient safety issues (see 
Chapter 4) also reported greater prior awareness, although the relationship failed to reach statistical 
significance.  Moreover, respondents with greater prior exposure and awareness reported less dramatic 
gains in awareness, a statistically discernible relationship.29  The Fellowship’s impact on awareness was 
also evident in the qualitative data.  One respondent noted that learning about the prevalence of medical 
error was “a real eye-opener,” even though the respondent had considerable prior exposure to the issue. 

                                                     

27 Readers should recall that respondents made these judgments retrospectively.  The logic of this “retrospective pre/post” design is discussed in 
Chapter 3. 

28 Differences in growth across the tracks were tested by comparing the distribution of post-minus-pre scores for GTZ and GTE using the Mann-
Whitney rank sum test.  Differences in pre-Fellowship scores were assessed using the same test. 

29 Relationships between exposure and prior awareness and between prior awareness and pre/post gains were assessed using contingency tables.  
The gamma statistic for the relationship between prior exposure and prior awareness was 0.70 (�2 = 18.5, p = 0.24).  The same statistic for the 
relationship between prior awareness and pre/post gains was –1.0 (� 2 = 54.4, p < 0.001).   
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Table 6.1.  Changes in Fellows’ Awareness of Patient Safety Issues 
(Means and standard deviations) 

Survey Item Fellows Pre-
Fellowship

Post-
Fellowship

Difference 
(Post – Pre) 

Medical error is a significant problem All
3.7 

(0.9) 
4.8 

(0.4) 
1.1*** 
(1.0) 

GTE
4.1 

(0.8) 
4.8 

(0.4) 
0.7*** 
(0.9) 

GTZ
3.2 

(0.9) 
4.8 

(0.4) 
1.6*** 
(0.9) 

Difference (GTZ – GTE) –0.9*** 0.0 0.9*** 

*** p < 0.01 
**  p < 0.01 
*   p < 0.01 
NOTE: p-values are based on Wilcoxon sign rank tests. 

Source:  RAND research. 

6.2 Attitudes Changed in the Expected Direction 

The second intermediate output examined was changes in attitudes and values related to patient safety.  
As noted in Chapter 2, the Fellowship sought to convince Fellows that  (1) medical errors usually have 
systemic causes, (2) a just safety culture precludes reflexive blame of individuals for those errors, and (3) 
“zero errors” is an attainable goal. 

Results from this section of the survey are presented in Table 6.2.  Items were scaled so that declines in 
the level of agreement with the statement are desirable.  That is, the list of attitudes or values presented to 
respondents was contrary to the values and attitudes espoused by the Fellowship.  For instance, the first 
item asked respondents to indicate the extent to which they agreed with the statement “Medical errors are 
primarily caused by individual carelessness” on a five-point scale, where 1 represented “Strongly 
disagree” and 5 “Strongly agree.”  Given the Fellowship’s emphasis on the systemic causes of medical 
errors and the importance of blame-free organizational cultures, Fellowship developers clearly hoped that 
participation in the Fellowship would reduce the level of agreement with this statement.  Indeed, the 
average respondent reported a 1.1-point decline, from 3.3 to 2.2 on a five-point scale (p < 0.05). 

Analysis of the survey data indicated similar declines in all other items.  As with the items discussed 
above, all declines were statistically discernible.  However, the magnitude of the declines was not as high 
on the remainder of items, ranging from a half-point decline on the item “A team of highly vigilant 
individuals will generally not produce medical errors” to the 1.1-point decline on the item discussed in the 
previous paragraph. 

In two instances, there were notable differences between tracks.  For instance, respondents from GTE 
showed a larger decline in agreement with the item “Medical errors can be prevented by retraining or 
firing a few individuals.”  However, the difference was not statistically discernible.  By contrast, there 
was a nearly statistically discernible difference by track on the item “A certain number of medical errors 
is inevitable.”  Here, the average decline among GTZ respondents was 1.5, compared with 0.3 for GTE 
respondents (p = 0.11).30  The fact that changes in attitude on this item were greater among GTZ 
respondents is perhaps not surprising, given that the title of the track was “Getting to Zero.”  This change 
in attitudes about the inevitability of medical errors was also reflected in open-ended survey items and 
focus groups.  Indeed, some of the most commonly cited effects of the Fellowship were to increase  (1) 
awareness of the systemic causes of medical error and (2) acceptance of “zero errors” as an attainable 
goal.

                                                     

30 The difference was assessed using a Mann-Whitney rank sum test, where the pre/post difference was the outcome variable and “track” the 
grouping variable. 
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Table 6.2.  Changes in Fellows’ Attitudes About Patient Safety 
(Means and standard deviations) 

Survey Item Fellows Pre-
Fellowship

Post-
Fellowship

Difference 
(Post – Pre) 

Medical errors are primarily caused by individual 
carelessness. 

All
3.3 

(1.2) 
2.2 

(1.2) 
–1.1*** 

(1.4) 

GTE
3.2 

(1.2) 
2.1 

(1.1) 
–1.1** 
(1.3) 

GTZ
3.4 

(1.2) 
2.3 

(1.3) 
–1.1* 
(1.6) 

Medical errors can be prevented by retraining or firing a 
few individuals. 

All
2.9 

(1.1) 
2

(1.2) 
–0.9** 
(1.5) 

GTE
3.0 

(1.2) 
1.8 

(1.0) 
–1.2** 
(1.2) 

GTZ
2.8 

(0.9) 
2.3 

(1.4) 
–0.5 
(2.0) 

A certain number of medical errors is inevitable. All
3.6 

(1.2) 
2.8 

(1.2) 
–0.8** 
(1.6) 

GTE
3.5 

(1.2) 
3.2 

(1.2) 
–0.3 
(1.4) 

GTZ
3.8 

(1.3) 
2.3 

(1.2) 
–1.5** 
(1.6) 

An atmosphere in which individuals are publicly 
reprimanded for errors is most likely to reduce error 
rates.

All
2.3 

(1.2) 
1.5 

(0.9) 
–0.8** 
(1.6) 

GTE
2.4 

(1.2) 
1.5 

(0.8) 
–0.9** 
(1.4) 

GTZ
2.3 

(1.4) 
1.6 

(1.0) 
–0.7 
(1.6) 

It is not worthwhile for hospitals to try to achieve error 
rates any lower than those seen at similar hospitals. 

All
2.3 

(1.3) 
1.3 

(0.6) 
–1.0** 
(1.3) 

GTE
2.3 

(1.1) 
1.2 

(0.4) 
–1.1** 
(1.0) 

GTZ
2.3 

(1.5) 
1.5 

(0.8) 
–0.8 
(1.7) 

A team of highly vigilant individuals will generally not 
produce medical errors. 

All
3.2 

(0.9) 
2.7 

(1.2) 
–0.5** 
(1.3) 

GTE
2.4 

(1.2)  
1.5 

(0.8) 
–0.9** 
(1.0) 

GTZ
 2.3 
(1.4) 

 1.5 
(1.0) 

–0.8 
(1.7) 

***p < 0.01 
**  p < 0.05  Wilcoxon sign rank tests 

Source: RAND research. 

Interestingly, respondents with more sources of prior exposure to patient safety issues (see Chapter 4) 
reported larger shifts in attitudes.  However, the relationship between prior exposure and attitudinal 
change was statistically discernible only for the item “It is not worthwhile for hospitals to try to achieve 
error rates any lower than those seen at similar hospitals.”  Surprisingly, there was a negative relationship 
between level of prior education and degree of attitudinal change.  However, the relationship was 
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statistically discernible only for the item “Medical errors are primarily caused by individual carelessness” 
(p = 0.03).31  While these findings are difficult to interpret, it does suggest that learning outcomes might 
be systematically different for various participant subgroups.  This issue deserves further exploration in 
the future, ideally in studies with larger sample sizes. 

6.3 Discernible Increase in Knowledge and Skills, but Less Confidence in Ability to Apply Skills 

The third intermediate outcome explored in this chapter is changes in self-reported knowledge and skills.
First and foremost among the skills the Fellowship sought to teach was “systems” thinking, particularly as 
manifested in the Toyota Production System.32

Results from this section of the survey are presented in Table 6.3.  Unlike the items discussed in the 
previous section, these items were scaled so that increases were desirable.  For instance, one item asked 
respondents to indicate the extent to which they were familiar with root-cause analysis, both before and 
after the Fellowship.  Here, the average respondent reported an increase of 1.8 points on a five-point 
scale, a statistically discernible increase (p < 0.01). 

Respondents reported statistically discernible gains on all other skills included in the survey (see Table 
6.3).  The largest self-reported gain was in the TPS.  This is not surprising given the amount of time and 
attention devoted to the topic.33   Generally, the largest increases in self-reported skills were in 
specialized skills, such as TPS’s “systems” thinking, the “5 Whys,” and root-cause analysis.  Smaller 
gains were reported in skill areas such as observation.  In part, this output might represent a failure of the 
survey instrument to reveal what respondents think of as “observation” as opposed to the term’s general 
meaning.  Relatively small gains were also reported in team-based problem solving and in providing 
critical feedback to others.  In part, this might be due to the fact that respondents rated their pre-
Fellowship skills in these areas more favorably than their pre-Fellowship skills in other areas, leaving less 
room for improvement.  Given the qualitative findings reported in Chapter 5, however, it is also possible 
that these less impressive findings represent difficulties in integrating leadership and critical thinking 
skills into the patient safety curriculum. 

On many skill items, gains reported by GTZ respondents were greater than those reported by GTE 
respondents.  Yet, GTZ respondents often reported lower pre-Fellowship skill levels and, perhaps, had 
more room for improvement.  However, these GTZ-GTE differences were statistically discernible only on 
the items pertaining to root-cause analysis and careful observation.  One possible explanation for the 
differences in these skill areas is that learning these skills might be more dependent on practical, hands-on 
experience than are the other skills.  As noted earlier, opportunities for hands-on learning were more 
abundant in the GTZ track. 

As noted in Chapter 2, an important outcome of patient safety training should be the ability to apply skills 
in a variety of practical contexts.  While RAND could not directly observe Fellows in such activities, the 
survey did ask them to rate their own preparation for real-world applications.  The results of this analysis 
are provided in Table 6.4. 

                                                     

31 Respondents with graduate degrees—a small proportion of all respondents—actually reported increases in the extent to which they agreed with 
this item.  The relationship between attitudinal change and prior educational attainment was assessed using the Kruskal-Wallis test, with change 
in the agreement scale as the response variable and a 0/1 dummy variable for graduate degree as the grouping variable. 

32 Given that the curriculum was still being finalized as the survey instrument was being designed, there might be skills and knowledge areas that 
were covered in the Fellowship that are not adequately represented on the survey instrument and in this analysis. 

33 As noted earlier4, TPS forms the heart of the Perfecting Patient Care system of the Pittsburgh Regional Healthcare Initiative, from which much 
of the Fellowship curriculum was derived.  
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Table 6.3. Self-Reported Changes in Fellows’ Knowledge and Skills 
(Means and standard deviations) 

Survey Item Fellows Pre-
Fellowship

Post-
Fellowship

Difference 
(Post – Pre) 

Team-based problem solving All
3.7 

(1.1) 
4.3 

(0.7) 
0.6* 
(0.8) 

GTE
3.7 

(1.2) 
4.3 

(0.8) 
0.6* 
(0.8) 

GTZ
3.7 

(1.1) 
4.4 

(0.7) 
0.7* 
(0.8) 

The “5 Whys” All
2.1 

(1.0) 
4.0 

(0.8) 
1.9* 
(1.1) 

GTE
2.0 

(0.9) 
4.1 

(0.8) 
2.1* 
(1.0) 

GTZ
2.2 

(1.1) 
3.0 

(0.9) 
1.8* 
(1.2) 

Root-cause analysis All
2.5 

(1.1) 
4.3 

(0.7) 
1.8* 
(1.3) 

GTE
2.6 

(1.1) 
4.2 

(0.8) 
1.6* 
(1.3) 

GTZ
2.3 

(1.0) 
4.5 

(0.7) 
2.2* 
(1.1) 

Work design and redesign All
2.4 

(1.1) 
4.2 

(0.8) 
1.8* 
(1.1) 

GTE
2.6 

(1.1) 
4.3 

(0.8) 
1.7* 
(1.0) 

GTZ
2.2 

(1.0) 
4.0 

(1.0) 
1.8* 
(1.2) 

Careful observation All
3.6 

(1.1) 
4.4 

(0.7) 
0.8* 
(1.0) 

GTE
3.9 

(1.0) 
4.3 

(0.8) 
0.4* 
(0.6) 

GTZ
3.2 

(1.1) 
4.6 

(0.7) 
1.4* 
(1.2) 

Giving critical performance feedback to others All
3.4 

(0.9) 
4.2 

(0.7) 
0.8* 
(0.7) 

GTE
3.7 

(1.0) 
4.3 

(0.7) 
0.6* 
(0.7) 

GTZ
3.1 

(0.7) 
3.9 

(0.7) 
0.8* 
(0.7) 

Understanding how systems work All
2.7 

(1.1) 
4.2 

(0.6) 
1.5* 
(1.0) 

GTE
2.9 

(1.2) 
4.3 

(0.7) 
1.4* 
(1.1) 

GTZ
2.4 

(0.8) 
4.1 

(0.5) 
1.2* 
(0.9) 

Toyota Production System All
1.5 

(0.8) 
4.2 

(0.6) 
2.7* 
(0.9) 

GTE
1.7 

(0.9) 
4.3 

(0.6) 
2.6* 
(1.1) 

GTZ
1.2 

(0.6) 
4.1 

(0.7) 
2.9* 
(0.7) 

* p < 0.01  Wilcoxon sign rank tests 

Source: RAND research. 
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Table 6.4. Self-Reported Ability to Apply Skills in Real-World Contexts 

Survey Item  Fellows 
Mean 

(Standard 
deviation)

There are likely to be significant barriers to my ability to use the skills I learned 
in my professional work. 

All
3.0 

(1.3) 

GTE
2.8 

(1.0) 

GTZ
3.3 

(1.6) 

The Fellowship provided the skills I will need to overcome barriers I might 
encounter in putting medical safety skills into practice. 

All
3.8 

(1.3) 

GTE
3.6 

(0.9) 

GTZ
4.1 

(0.9) 

The Fellowship helped me to identify resources in my (future) workplace that 
might allow me to address barriers to use of skills. 

All
3.9 

(1.0) 

GTE
4.1 

(0.9) 

GTZ
3.7 

(1.1) 

I am confident that I could use team-based problem solving skills in my (future) 
workplace without any further training. 

All
3.8 

(1.0) 

GTE
4.0 

(0.9) 

GTZ
3.4 

(1.1) 

I am confident that I could use systems thinking (e.g., the “5 Whys”) in my 
(future) workplace without any further training. 

All
3.6 

(0.9) 

GTE
3.7 

(0.9) 

GTZ
3.4 

(1.0) 

I am confident that I could use root-cause analysis in my (future) workplace 
without any further training. 

All
3.8 

(1.0) 

GTE
3.9 

(0.9) 

GTZ
3.6 

(1.0) 

I would feel comfortable approaching a professional peer in order to discuss an 
unsafe practice he or she was engaging in. 

All
3.8 

(1.0) 

GTE
4.0 

(0.8) 

GTZ
3.6 

(1.3) 

I would feel comfortable approaching a manager, administrator, or supervisor in 
order to discuss an unsafe practice. 

All
4.2 

(0.7) 

GTE
4.2 

(0.6) 

GTZ
4.1 

(0.9) 

Source: RAND research. 
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As shown at the top of Table 6.4, respondents were neutral with respect to the statement “There are likely 
to be significant barriers to my ability to use the skills I learned in my professional work,” with an 
average rating of 3.0 on a five-point scale, with 1 representing “Strongly disagree” and 5 “Strongly 
agree.”  Fellows in the GTZ track were more likely to anticipate such barriers, perhaps because of the 
more sustained exposure to nuanced and complex real-life examples in that track.  However, this 
difference was not statistically discernible (p = 0.32).  Interestingly, Fellows in the GTZ track were also 
more likely to believe that the Fellowship had provided the skills needed to overcome such barriers.  This 
difference was statistically discernible (p = 0.08). 

The remainder of the survey items asked respondents to rate their level of comfort in applying specific 
skills and knowledge areas covered by the Fellowship.  For the most part, responses were modest to 
strong, with the average rating on most items ranging from 3.3 to 4.2 on a five-point scale.  The most 
positive response came to the statement “I would feel comfortable approaching a manager, administrator, 
or supervisor in order to discuss an unsafe practice,” with an average rating of 4.2 on a five-point scale.  
With the exception of the item mentioned above, there were no discernible differences between the GTE 
and GTZ tracks on this set of items.  Nor was there a discernible relationship between perceived ability to 
apply skills and prior exposure to patient safety issues. 

Interestingly, respondents’ ratings of their ability to apply skills (see Table 6.4) were generally lower than 
their ratings of their familiarity with those skills (see Table 6.3) after the Fellowship.  For instance, while 
the average rating for familiarity with root-cause analysis after the Fellowship was 4.3, the average rating 
for ability to apply it was just 3.8.  From this, it appears that Fellows believed that they learned a lot (i.e., 
experienced gains) but still wondered about adequacy (i.e., the level) of their skills.34  The qualitative data 
yield similar conclusions.  When one focus group participant was asked whether he/she would be ready to 
implement TPS in a clinical setting, the participant said,  “I feel comfortable that I understand TPS and 
could be a good advocate.  I could suggest things that people should be ready to think about when 
implementing TPS.  But I couldn’t necessarily run the training myself.”

This same respondent, however, said that he/she “would know who to bring in” to help with the training.  
Another participant echoed this response, stating, “My greatest strength would be my excitement.  They 
would already have my buy-in, and I would already have contacts.  I could at least ready those around 
for what they were about to experience.”

6.4 Fellows Generally Report That They Are Likely to Act on Their New Skills 

The last intermediate outcome examined was propensity to act on the skills and knowledge presented in 
the Fellowship.  We considered both future training activities and the use of Fellowship skills in real-
world contexts.  The results of this analysis are summarized in Table 6.5. 

All items were placed on a five-point scale, with 1 representing “Not likely at all” and 5 representing 
“Very likely.”  First, we found that respondents were not particularly inclined to engage in further training 
activities, with an average score of 2.9 on the five-point scale. Interestingly, GTE respondents were more 
likely to report a willingness to engage in further training than were GTZ respondents, with a statistically 
discernible difference (p = 0.01).  However, it is not clear whether this result reflects respondents’ 
evaluation of the course or the possibility that GTZ respondents perceived their time to be more 
constrained than did GTE respondents.  Regarding this point, GTE respondents said they were more 
likely than GTZ respondents to “Read a book, report, or other publication on safety science not covered 
during the Fellowship.” In this case, however, the difference was not statistically discernible. 

                                                     

34 However, such an inference is limited by the fact that the scales used on the two sets of items were different.   
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Table 6.5.  Self-Reported Propensity to Act on Fellowship Skills 

Survey Item Fellows  
Mean 

(Standard 
deviation)

Take another course in medical safety or safety science All
2.9 

(1.1) 

GTE
3.3 

(0.9) 

GTZ
2.3 

(1.2) 

Read a book, report, or other publication on safety science not covered during 
the Fellowship 

All
4.2 

(1.0) 

GTE
4.4 

(0.8) 

GTZ
3.8 

(1.3) 

Talk to a professional colleague about an unsafe practice All
4.0 

(1.0) 

GTE
4.4 

(0.7) 

GTZ
3.3 

(1.1) 

Talk to a supervisor about an unsafe practice All
4.1 

(1.0) 

GTE
4.3 

(0.7) 

GTZ
3.7 

(1.2) 

Source: RAND research. 

Responses were relatively high for the propensity to speak with colleagues or to speak with supervisors 
about unsafe practices, with average ratings for all respondents of 4.0 and 4.1, respectively.  Interestingly, 
GTZ respondents reported being less likely to speak with peers and to speak with supervisors—although 
the difference for only the former was statistically discernible (p = 0.007).  As noted in Chapter 3, 
Fellows in the GTZ track were more likely than GTE Fellows to be students.  Thus, it is possible that 
GTZ respondents are less likely to have a professional peer or supervisor with whom to speak about these 
matters.

6.5 Generally Positive Overall Evaluations of the Fellowship 

Finally, we asked respondents to provide an overall evaluation of the Fellowship.  Specifically, we asked 
whether  (1) respondents would recommend the Fellowship to a colleague, (2) the Fellowship was a good 
use of time, and (3) the Fellowship met expectations.  As shown in Table 6.6, these evaluations were quite 
favorable, with average ratings on each ranging between 4.0 and 4.3 on a five-point scale.  There were no 
statistically discernible differences between satisfaction of respondents in the GTE track and those in the 
GTZ track. 
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Table 6.6.  Fellows’ Overall Evaluation of the Fellowship 

Survey Item Fellows  
Mean 

(Standard 
deviation)

I would recommend the Fellowship or other medical safety training to a peer, 
colleague, or supervisor. 

All
4.3 

(1.0) 

GTE
4.5 

(0.6) 

GTZ
4.1 

(1.4) 

The Fellowship was a good use of my time. All
4.2 

(0.8) 

GTE
4.3 

(1.0) 

GTZ
4.2 

(1.0) 

The Fellowship met my expectations. All
4.0 

(1.0) 

GTE
4.1 

(1.0) 

GTZ
3.9 

(1.2) 

Source: RAND research. 

6.6 Summary and Conclusions 

This chapter sought to assess the Fellowship’s success in engendering a number of intermediate training 
outcomes, including  (1) increased awareness of patient safety issues, (2) changes in attitudes consistent 
with current thinking in safety science, (3) the acquisition of knowledge and skills, and (4) the propensity 
to act on those skills.  For the most part, the Fellowship succeeded in achieving each of these goals.  First, 
respondents reported discernible increases in the extent to which they perceive patient safety as a 
significant problem.  Second, respondents were more likely to believe that errors stem from system-level 
factors and to express other attitudes congruent with current thinking in safety science about error 
causation.  Similarly, there were discernible increases in respondents’ self-reported knowledge of core 
safety science concepts and techniques.  However, respondents were less certain of their readiness to 
apply these skills in a real-world context.  Finally, with the exception of their not wanting to take more 
coursework, respondents reported a willingness to act on their newly developed knowledge and skills. 
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7.  Conclusions and Recommendations 

The Jewish Healthcare Foundation contracted with the RAND Corporation to provide an in-process 
evaluation of the summer 2004 pilot training curriculum on patient safety.  The purpose of the evaluation 
was to assess the prospective merit of the pilot training curriculum as a mechanism for training healthcare 
professionals in the principles and practices of safety science.  The evaluation 

described the elements of the program 

described key characteristics of the Fellows  

evaluated the implementation and execution of the curriculum design 

assessed measurable progress toward learning outcomes. 

This final chapter summarizes key findings from the evaluation and provides recommendations designed 
to assist in the ongoing development of the Fellowship. 

7.1 Key Findings 

The purpose of the evaluation was to inform decisionmaking about program redesign and scale-up.  As 
such, it was important to assess not only the extent to which the Fellowship had its intended impacts but 
also its design and implementation.  An important feature of the Fellowship was that each of two 
“tracks”—Getting to Excellence and “Getting to Zero”—used slightly different approaches.  Thus, 
wherever possible this report examined differences across the tracks. 

Course Design 

The analysis of the Fellowship design discussed in Chapter 2 covered both the range of safety science 
content presented in the Fellowship and the pedagogical approach used to deliver that content.  The core 
focus of the Fellowship was on systems concepts related to patient safety.  As noted in Chapter 2, current 
thinking on medical error and safety science emphasizes that medical errors are often rooted in the 
characteristics of healthcare systems, including the flow of materiel, scheduling, and organizational 
culture.  Accordingly, the Fellowship focused on the Toyota Production System, which advocates real-
time problem solving to address flaws in healthcare processes.  Having identified a patient need that is not 
currently being met, users of TPS  (1) carefully observe current work practices in order to establish the 
“current condition,” (2) identify problems in current processes, (3) identify root causes of these problems, 
and (4) devise and test the consequences of a fix designed to address the problems and the root causes. 

The Fellowship also sought to supplement core safety science and process improvement concepts with 
training in critical thinking and leadership/teamwork skills.  Training in these skills was derived from 
materials developed by the Coro Center for Civic Leadership.  Here, the training focused on a number of 
conceptual tools designed to help Fellows to think more clearly about the logical and factual bases of 
inferences about healthcare processes.  The Fellowship also sought to provide tools designed to help 
Fellows to more effectively structure group processes.  The focus on critical-thinking skills can be viewed 
as an attempt to supplement process-improvement methods’ emphasis on careful observation and the 
scientific method.  Teamwork and leadership skills, in turn, may be viewed as a response to the fact that 
most healthcare systems involve multiple—and often autonomous—actors from a wide variety of 
professional and disciplinary backgrounds. 

Given the Fellowship’s focus on practical skills, its pedagogical approach featured exposure to a variety 
of practitioners in local clinical settings.  The GTZ track focused exclusively on patient safety issues, 
while the GTE track also included sessions on palliative care and public health.  Also, GTZ Fellows 
performed a series of hands-on tasks designed to give them practical experience in process improvement. 
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Fellowship Participants 

Fellows were generally inexperienced and still in the midst of their professional training.  Thus, the 
summer 2004 program appears to have achieved its goal of targeting developing healthcare professionals.  
However, Fellows in GTE had more prior training, professional experience, and first-hand experience 
with patient safety issues than those in GTZ.  Moreover, Fellows came from a wide variety of disciplinary 
backgrounds, suggesting that the summer 2004 program also met its goal of attracting a professionally 
diverse group.  This report also provided information on how Fellows learned about the Fellowship, 
which might prove useful in planning for future recruitment efforts.  Given that most Fellows were 
students before joining the Fellowship, it is not surprising to find that most learned about the Fellowship 
through their teachers. 

Course Implementation 

For the most part, respondents’ reactions to the execution of the course were positive.  Most found that 
the material presented to them was new.  However, there were mixed opinions about whether the 
Fellowship attempted to cover too much material.  Many respondents noted that topics were often rushed, 
while few could identify material that they thought might be dropped in the interest of time.  Some 
respondents also raised concerns about the overall coherence of the Fellowship, suggesting that sessions 
should be more focused around overarching themes and concepts.  In the same vein, many respondents 
noted that it was not always clear how course readings related to broader instructional goals.  
Respondents’ opinions were also mixed on the Coro skills (e.g., leadership, critical thinking, and group 
operations).  While some respondents found them to be too simplistic, others found them to be new and 
important, noting that they seldom receive such training in their other studies. 

Opportunities for hands-on experience and the use of concrete examples during the Fellowship were 
given high ratings by respondents.  However, there was some concern that Fellows were not given enough 
time to prepare for presentations, and that participant groups were not given enough time to complete 
their tasks and develop strong working relationships.  Some respondents also pointed out that 
presentations often came at the end of the session, at which point the presentations’ utility was 
diminished. 

Finally, instructors and guest speakers generally received high marks.  However, respondents generally 
wanted more opportunities to interact with guest speakers and with other Fellows. 

Learning Outcomes 

As noted in Chapter 2, the ultimate goal of the Fellowship is to engender in its participants the capacities 
and skills to lead changes in healthcare organizations that enhance patient safety.  Given that most 
Fellows are still in training, however, it is likely that these impacts will occur well beyond the period 
included in this evaluation.  Thus, the evaluation focused on a number of intermediate training outcomes, 
including enhanced awareness of patient safety issues, the development of attitudes consistent with the 
system-related nature of medical error that is common in current safety science thinking, and the 
development of specific knowledge and skills related to patient safety. 

For the most part, the Fellowship succeeded in raising awareness of patient safety issues, engendering 
attitudes consistent with systems-oriented conceptions of medical error, and inculcating useful knowledge 
and skills.  First, respondents reported discernible increases in the extent to which they perceive patient 
safety as a significant problem.  Second, post-Fellowship, respondents were more likely to believe that 
errors stem from system-level factors and expressed other attitudes congruent with current thinking in 
safety science about error causation.  Similarly, there were discernible increases in respondents’ self-
reported knowledge of, and skills in, core safety science concepts and techniques.  However respondents 
were less certain of their readiness to apply these skills in real-world clinical settings.  Finally, with the 
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exception of their not wanting to take more coursework, respondents reported a willingness to act on their 
newly developed knowledge and skills. 

Given that we were unable to directly observe the Fellows’ ability to put these skills into practice, were 
were unable to assess whether the Fellowship was successful in its ultimate goal of generating a cadre of 
professionals capable of effecting systemic change in healthcare institutions.  Thus, the findings presented 
here must be regarded as suggestive, but not conclusive. 

7.2 Recommendations 

Overall, this evaluation report suggests that the Fellowship represents a promising approach to training in 
medical safety science concepts and practices.  Nevertheless, the report identified a number of remaining 
issues that program developers would do well to address as they continue to refine the Fellowship’s 
design:

The tradeoff between breadth and depth in the range of material covered 

The extent to which the Fellowship is well-organized around a set of clear and coherent 
instructional themes and goals 

The extent to which course readings and hands-on exercises are integrated into a larger 
instructional vision 

The appropriateness and use of training in critical thinking 

Concern about ability to apply skills in practice 

Time for hands-on activities 

Time for interaction with each other and guest speakers. 

Further Design and Planning Activities 

This section presents two recommendations designed to facilitate an assessment of the current design of 
the Fellowship and to guide a process for identifying strategies for redesign.

Recommendation 1:  Use a logic modeling exercise to strengthen coherence of program design.  The 
concerns raised by Fellows about the overall coherence of the program suggest the need to reconsider the 
goals of the Fellowship and how its specific elements relate to those goals.  Accordingly, JHF might 
consider engaging in a logic modeling exercise.  Chapter 2 provided a draft logic model developed by 
RAND to guide this evaluation.  However, JHF and its stakeholders might consider either elaborating 
upon this logic model or starting afresh with a new one.  The logic modeling exercise might include some 
or all of the following steps: 

Develop a list of typical use contexts and scenarios in which Fellows might eventually work.  As
noted in Chapter 2, the Fellowship seeks to develop in Fellows the capability to induce system 
changes in real-world healthcare contexts.  Thus, the logic modeling exercise might begin by 
identifying the range of particular healthcare contexts in which alumni might reasonably be 
expected to practice, along with the key reform tasks that they might be expected to perform.  For 
instance, while diagnosing problems in current care processes is probably a common feature in all 
such contexts, it is likely that the ways in which “symptoms” present themselves might vary 
considerably across contexts.  For instance, chronic-care contexts are more likely than acute-care 
contexts to involve a multitude of organizations and professions (see, e.g., Institute of Medicine, 
2001).  The list of typical use contexts/scenarios might be developed by  (1) consulting with 
practitioners and/or (2) reviewing the literature on healthcare process improvement and 
organizational change. 
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Identify capabilities that cut across the use contexts/scenarios. Next, JHF might seek to identify 
the capabilities required to function effectively in each of these contexts.35  Here, it would be 
important to look for capabilities that apply across a wide range of scenarios.  Once again, this 
process could be informed by consultation with practitioners and review of the literature. 

Map training activities against capabilities.  The next step in the process might be to consider the 
extent to which elements of the current Fellowship help generate the identified capabilities and 
determine whether some capabilities require more attention in the curriculum.  The relationships 
between training activities and desired capabilities might be represented by an arrow diagram 
similar to that in Figure 2.1.  This step might be guided by consultation with practitioners, as well 
as review of the literature. 

Evaluate the whole design for completeness and coherence.  Having mapped the Fellowship’s 
elements and its goals, the next step might be to assess the design for completeness—does it 
address all of the capacities and goals it should?  Similarly, the design could be assessed for 
coherence.  This assessment might include (1) the extent to which the design possesses a 
reasonably small number of core ideas and focusing concepts, (2) the degree to which the various 
elements of the program support each other, and (3) the degree of duplication in the design.  It is 
important to note that duplication is sometimes desirable, especially when core concepts are 
revisited several times from different perspectives. 

Recommendation 2:  Reconsider the use of readings and exercises.  As noted in Chapter 2, the Fellowship 
has a strong orientation toward case-based learning, especially in the GTZ track.  This is appropriate 
given the complexity and variability in the skills it seeks to teach.  Given the concerns raised in this report 
about tradeoffs between depth and breadth of coverage, it makes sense to review each of the exercises to 
ensure that they are sufficiently imbued with core concepts and skills and that they are rich enough to 
provide students with the experience of tackling complex problems without overwhelming them.  Indeed, 
survey and focus-group respondents often noted that they had too little time to learn from many of the 
exercises. Thus, Fellowship developers might look for opportunities to reduce the number of exercises, 
retaining only the most valuable ones. 

Fellowship developers might also consider developing richer documentation for cases and exercises that 
might provide “scaffolding” for future instructors.  This will be particularly important should JHF 
consider scale-up of the Fellowship to other sites and locations. 

Improving the Evaluability of the Fellowship 

As noted at several points in this report, the findings of this evaluation should be regarded as suggestive, 
but not conclusive.  This caution stems from the fact that (1) we were unable to directly observe the 
ability of Fellowship alumni to function in a real-world healthcare context; (2) practical considerations 
forced us to rely mainly on self-reported accounts of changes in awareness, attitudes, and skills related to 
patient safety; and (c) the evaluation design could not make use of a no-treatment comparison group.  
Thus, the remaining recommendations provide suggestions to ensure that future implementations of the 
Fellowship are capable of yielding stronger evaluative inferences. 

Recommendation 3:  Track alumni over time and do follow-up surveys.  First, JHF should consider 
developing a formal and rigorous system for tracking and surveying Fellowship alumni over time.  Such a 
survey might include questions on the following: 

Career paths, including information about the institutional environments in which alumni work 

The extent to which alumni have been involved in activities to improve patient safety 

                                                     

35 This discussion borrows from the concept of capabilities-based planning.  See, e.g., Davis (2002) for an introduction to this concept.
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The extent to which the skills and concepts taught in the Fellowship have been adequate given the 
institutional contexts in which they have worked 

Which concepts and skills they have retained over time and have found most useful in practice. 

Tracking alumni can be challenging, especially in healthcare where significant numbers might move to 
other communities.  For this reason, it would be useful for the tracking system to include names of family 
members and professional colleagues who might be able to assist JHF in locating alumni who have 
moved.  

Recommendation 4:  Develop more-structured ways to evaluate hands-on exercises.  The reliance on self-
reported outcomes in this evaluation could be reduced if JHF were to develop more-rigorous ways of 
evaluating participants’ projects and other work.  As noted in Chapter 2, Fellows worked on a number of 
hands-on projects, culminating in a group project presented to other Fellows and members of the local 
healthcare community.  These exercises would be more useful for evaluation purposes if they were graded 
by a jury of instructors and local experts against a well-specified rating rubric.  Ideally, such a process 
would be applied to a piece of work completed by Fellows at the beginning and end of the Fellowship to 
provide a clear baseline against which to assess growth over time. 

Recommendation 5:  Consider more-careful structuring of differences between tracks.  The existence of 
two Fellowship tracks provides an opportunity to determine how variations in content and pedagogy 
affect outcomes.  Such knowledge, in turn, can be useful in guiding improvements to the Fellowship.  
Cross-track comparisons, however, are most useful if variations between the tracks are planned to support 
rigorous comparisons.  During the summer 2004 program, the GTE and GTZ tracks varied both in content 
and pedagogy, making it difficult to assess the independent impact of either.  In the future, it would be 
desirable to plan such variations in a way that allows for clearer inferences. 

Finally, after the Fellowship design has been honed and finalized, JHF should plan for a rigorous impact 
assessment designed to yield a stronger estimate of program impact.  Generally, the strong impact 
assessments involve random assignment to a treatment and a control condition to ensure that any 
observed differences were not actually caused by non-program factors.  Randomization, as is well known, 
can be difficult to implement.  First, those selected into the control group sometimes seek out comparable 
training from other sources.  Second, it is often difficult to track control group participants over time.  A 
delayed treatment design—where those selected into the control group are promised the intervention after 
a reasonable wait—can help address some of these difficulties.  Similarly, there are a number of quasi-
experimental designs capable of yielding reasonably strong causal inferences (see, e.g., Shadish, Cook, & 
Campbell, 2002).  Nonetheless, it would be wise to hold off on such a rigorous—and likely expensive—
evaluation until the program has been developed and refined further and until it can recruit enough 
subjects to yield inferences with a considerable degree of statistical power. 

7.3 Conclusion 

Preventable medical errors kill somewhere between 44,000 and 98,000 people in the United States each 
year, with some studies placing the number as high as 195,000. The JHF-Coro Fellowship represents an 
early attempt to develop and implement a training curriculum in medical safety science for developing 
healthcare professionals.   Given the newness of the program and the evaluation’s inability to directly 
observe linkages to patient outcomes, this report was designed to assist JHF in developing and refining 
the program.  The results reported here suggest that the approach holds promise and is worthy of further 
effort.  However, conclusions about its ultimate effect on patient outcomes await more sustained 
implementation and further evaluation research. 
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Appendix A 

SURVEY INSTRUMENT 

This survey is part of an independent evaluation of the Health Sciences Fellowship conducted by the 
RAND Corporation.  The survey, given to all members of the program, will be used to help RAND advise 
JHF and Coro on how the program might be improved.  Your participation is completely voluntary, and 
your answers will remain confidential.  In order to protect your confidentiality, PLEASE DO NOT 
WRITE YOUR NAME ON THIS SHEET.  As further protection to confidentiality, responses will be 
reported at the aggregate level only. 

About You 

We’d like to learn a little bit about your prior exposure to medical safety issues and skills and about your 
future career plans. 

1) Before taking this course, what was your primary vocation?  (Check all that apply)

Student

Practicing nurse or physician (including interns, residents, etc) 

Other practicing medical professional 

Other

2) What do you expect your primary vocation to be after completing your education?  (Check all that 
apply)

Student

Practicing nurse or physician (including interns, residents, etc.) 

Administration, research, or public policy 

Other

3) Prior to being a JHF/Coro Fellow, what was your highest degree level? 

Baccalaureate degree 

Post-baccalaureate degree (including professional degrees) 

Other

4) Prior to being a JHF/Coro Fellow, what exposure did you have to medical safety/error issues? (Check
all that apply)

Read or heard about it in the news 

Read a book, government report, or journal article 

Found material on the internet 

Took a course that covered medical safety 

I or someone I know has been the victim of a medical error 

Observed troubling practices by healthcare workers in medical settings 
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5) How did you learn about the Fellowship program?  (Check all that apply)

Web site 

Heard about it from a teacher, professor, or other instructor 

Heard about it from a past JHF/Coro Fellow 

Heard about it from a JHF or Coro recruiter 

Heard about it from a peer or professional colleague  

Other (please elaborate below) 

What You Learned From This Course 

6) Please indicate the extent to which you disagree or agree with the following statements.  Please note 
that we are interested in your answers for both before this course and for today.

Before this course Today
Strongly 
disagree

Strongly 
agree

Strongly 
disagree

Strongly 
agree

a) Medical error is a significant problem. 1 2 3 4 5 1 2 3 4 5

b) Medical errors are primarily caused 
by individual carelessness. 

1 2 3 4 5 1 2 3 4 5

c) Medical errors can generally be 
prevented by retraining or firing a few 
individuals. 

1 2 3 4 5 1 2 3 4 5

d) A certain number of medical errors 
are simply inevitable. 

1 2 3 4 5 1 2 3 4 5

e) An atmosphere in which individuals 
are publicly reprimanded for errors is 
most likely to reduce error rates. 

1 2 3 4 5 1 2 3 4 5

f) It is generally not worthwhile for 
hospitals to try to achieve error rates any 
lower than those seen at similar 
hospitals. 

1 2 3 4 5 1 2 3 4 5

g) A team of highly vigilant, error-free 
individuals will generally not produce 
medical errors. 

1 2 3 4 5 1 2 3 4 5

7) Please describe any other ways in which the JHF/Coro Fellowship program changed your 
understandings of and attitudes about medical safety. 

8) Please answer the following questions about the degree to which you were/are familiar with the 
following skills and concepts. 

Before this course Now
Not at all 
familiar 

Very 
familiar 

Not at all 
familiar

Very 
familiar

1) Team-based problem-solving 1 2 3 4 5 1 2 3 4 5

2) The “5 Whys” 1 2 3 4 5 1 2 3 4 5

3) Root cause analysis 1 2 3 4 5 1 2 3 4 5

4) Work design and redesign 1 2 3 4 5 1 2 3 4 5

5) Careful observation 1 2 3 4 5 1 2 3 4 5

6) Giving critical performance 
feedback to others 

1 2 3 4 5 1 2 3 4 5

6) Understanding how systems work 1 2 3 4 5 1 2 3 4 5
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7) The Toyota Production System 1 2 3 4 5 1 2 3 4 5

9) Please describe any other new skills or concepts you learned during the Fellowship. 

10) Please indicate the extent to which you agree or disagree with the following statements. 
Strongly 
disagree

Strongly 
agree

a) There are likely to be significant barriers to my ability to use the skills I 
learned in my professional work. 

1 2 3 4 5

b) The Fellowship provided the skills I will need to overcome barriers I 
might encounter in putting medical safety skills into practice. 

1 2 3 4 5

c) The Fellowship helped me to identify resources in my (future) 
workplace that might allow me to address barriers to use of skills. 

1 2 3 4 5

d) I am confident that I could use team-based problem-solving skills in my 
(future) workplace without any further training. 

1 2 3 4 5

e) I am confident that I could use systems thinking (e.g., the “5 Whys”) in 
my (future) workplace without any further training. 

1 2 3 4 5

f) I am confident that I could use root cause analysis in my (future) 
workplace without any further training. 

1 2 3 4 5

g) I would feel comfortable approaching a professional peer in order to 
discuss an unsafe practice he or she was engaging in. 

1 2 3 4 5

h) I would feel comfortable approaching a manager, administrator, or 
supervisor in order to discuss an unsafe practice.  

1 2 3 4 5

i) The Fellowship presented material that was new to me. 1 2 3 4 5

11) Please describe any specific barriers to use of the skills you learned in your (future) workplace 
you expect to find. 

12) Please describe any specific resources in your (future) workplace that might support you in the 
use of the skills developed during the Fellowship. 

13) Please rate the likelihood that you will engage in the following activities during the next year. 
Not at all 
likely

Very 
likely

a) Take another course in medical safety or safety science. 1 2 3 4 5

b) Recommend the Fellowship or other medical safety training to a peer, 
colleague, or supervisor. 

1 2 3 4 5

c) Read a book, report or other publication on safety science not covered 
during the Fellowship. 

1 2 3 4 5

d) Talk to a professional colleague about an unsafe practice. 1 2 3 4 5

e) Talk to a supervisor about an unsafe practice. 1 2 3 4 5
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How This Course Was Taught 

14) Please indicate the extent to which you agree or disagree with the following statements about how 
Fellowship sessions were conducted. 

Strongly 
disagree

Strongly 
agree

a) Sessions presented enough concrete examples to provide a thorough 
understanding of key concepts. 

1 2 3 4 5

b) I could understand how the material presented was linked to overall 
Fellowship goals. 

1 2 3 4 5

c) Fellowship staff were knowledgeable about patient safety. 1 2 3 4 5

d) Guest presenters were knowledgeable about patient safety. 1 2 3 4 5

e) Fellowship staff effectively and clearly presented the material. 1 2 3 4 5

f) Guest speakers effectively and clearly presented the material. 1 2 3 4 5

g) I had enough opportunities to interact with other students. 1 2 3 4 5

h) Other students were well motivated. 1 2 3 4 5

i) Course readings were clearly integrated into the sessions. 1 2 3 4 5

j) Course readings were too difficult. 1 2 3 4 5

k) Sessions provided adequate opportunity for me to learn how to apply 
the skills we were expected to master. 

1 2 3 4 5

l) I had enough opportunities to interact with course instructors and guest 
speakers. 

1 2 3 4 5

m) I had enough opportunities to interact other JHF/Coro Fellows. 

n) The locations in which the sessions were held were conducive to 
learning.

1 2 3 4 5

15) Do you have any suggestions for how the material might be better presented next time?  Please 
elaborate.

Overall Evaluation 

16) Please indicate the extent to which you agree or disagree with the following statement: 
Strongly 
disagree

Strongly 
agree

a) The Fellowship was a good use of my time. 1 2 3 4 5

b) The Fellowship met my expectations. 1 2 3 4 5

17) What were the primary strengths of the Fellowship? 

18) What aspects/elements of the Fellowship are in most need of improvement? 
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Appendix B 

FOCUS GROUP PROTOCOL 

Introduction 

This focus group is part of an independent evaluation of the JHF Health Sciences Fellowship conducted 
by the RAND Corporation.  Your participation is completely voluntary, and your answers will remain 
confidential.  At any time you may ask to stop the focus group or choose not to answer any questions.  
This focus group is part of an effort to improve the program.  Accordingly, your candor is appreciated. 

You should know that your name will not be used in any communications about this data collection with 
JHF or anyone outside of the research team.  References in briefings and reports will be to “students” in 
general, not any specific individual student.  Moreover, any identifying characteristics (e.g., age, 
educational background) will be omitted from all such communications.   Also, I ask that each of you also 
protect the confidentiality of others in the group. Please do not repeat anything that is said here in a way 
that is attributable to particular people. And during the discussion, do not use the name or other 
identifying information of anyone as you talk about them.  And please do not provide details about a 
specific medical error you or a colleague was involved in. 

And finally, we're tape-recording the session because we don't want to miss any of your comments. If 
anyone is uncomfortable with the idea of being taped, just say so and we won't use it. Again, remember 
that we will not be able to connect the taped information with your name or anything that identifies you. 

Questions

1) How aware of patient safety issues were you prior to being a JHF/Coro Fellow?  How did you know 
about the issue? 

2) What motivated you to join the Fellowship program?  What did you hope to learn? 

3) How do you expect the Fellowship to relate to your career/intended career? 

4) Has the Fellowship changed the way you view medical errors?  If so, how? 

5) What are the most useful concepts and tools you have learned/acquired in the Fellowship program?  
Explain.

42



6) Do you expect any challenges in applying these concepts and tools to your professional 
practice/future education?  If so, has the Fellowship provided you with strategies for addressing those 
challenges? 

7) After the Fellowship, do you expect to take any other steps to increase your awareness of medical 
safety?  Your skills set? 

8) What are the primary strengths and weaknesses in the way the material has been presented? 

9) Are there any skills, concepts, or topics missing from the Fellowship curriculum?  Explain. 

10) What is your overall assessment of the Fellowship program? 

11) Aside from what you have already said, are there things that might be done to improve the Fellowship 
for future cohorts? 
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