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To promote and document competence, 
the American Board of Medical 
Specialties has required since 1991 that 
certified medical specialists participate 
in maintenance of certification (MOC) 
programs.1–4 Components of MOC 
include maintaining a license to practice 
medicine (Part I), lifelong learning and 
self-assessment (Part II), demonstrated 
cognitive expertise (Part III), and practice 
performance assessment (Part IV).5,6

Several pathways have been approved 
for MOC Part IV activities including 
practice improvement modules,7 
structured peer review such as clinical 
laboratory improvement amendments, 

and contribution to outcomes databases 
such as the National Surgical Quality 
Improvement Program. Practicing 
physicians are often involved in quality 
improvement (QI) activities as part of 
their usual clinical practice. To capitalize 
on the value of these ongoing activities, 
the Mayo Clinic partnered with specialty 
certification boards in the past few years 
to offer physicians Part IV MOC credit 
for completing QI projects. Completed 
projects are reviewed for compliance with 
standards established by the boards, and if 
compliance is determined, Part IV MOC 
credit is granted to all participating board 
diplomates.

Participation in QI often requires that 
physicians work in interprofessional 
teams, reflecting the system in which 
they provide care.8–10 A challenge in 
granting individual MOC credit for a 
team project is determining whether the 
physician has meaningfully participated 
in the project. Prior research on the  
assessment of interprofessional teams  
has examined attitudes toward inter-
professional collaboration,11,12 skills 
necessary for effective teamwork,13–15  

and relationships between teamwork and 
patient outcomes.16–19 Other studies have 
characterized teamwork climate within 
health care organizations.20–22 However, 
there remains a need for studies to 
determine how learning takes place most 
effectively within interprofessional teams, 
and therefore, it is critical to determine 
what characteristics contribute to these 
teams’ success. Additionally, it will be 
important to measure if an individual 
team member meaningfully engaged in 
the activity.

Critical reflection—defined as “intellectual 
and affective activities in which individuals 
engage to explore their experiences in 
order to lead to a new understanding and 
appreciation”23—is an important pro cess 
for physicians to engage in to learn and 
change behaviors.24 Critical reflection 
is also a component of practice-based 
learning and improvement and systems-
based practice competencies.25 Although 
project outcomes are often the focus 
of interprofessional team evaluations, 
reflection on how the individual parti-
cipated may be a better marker of engage-
ment and learning.26
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Abstract

Purpose
To validate a measure of reflection on 
participation in quality improvement (QI) 
activities and to identify associations with 
characteristics of QI projects, participants, 
and teams.

Method
This was a prospective validation study 
of all Mayo Clinic team participants who 
submitted QI projects for maintenance 
of certification (MOC) credit from 2010 
to 2012. The authors developed a 
measure of reflection on participation 
in QI activities and explored associations 
between participants’ overall reflection 
scores and characteristics of projects, 
participants, and teams.

Results
A total of 922 participants (567 
physicians) on 118 teams completed  
QI projects and reflections. Factor 
analysis revealed a two-dimensional 
model with good internal consistency 
reliabilities (Cronbach alpha) for 
high (0.85) and low (0.81) reflection. 
Reflection scores (mean [standard 
deviation]) were associated with 
projects that changed practice  
(yes: 4.30 [0.51]; no: 3.71 [0.57];  
P < .0001), changed the health care 
system (yes: 4.25 [0.54]; no: 4.03 
[0.62]; P < .0001), and impacted 
patient safety (P < .0001). Physicians’ 
reflection scores (4.27 [0.57]) were 

higher than support staff scores 
(4.07 [0.55]; P = .0005). A positive 
association existed between reflection 
scores and the number of QI roles per 
participant (P < .0001). There were no 
associations with participant gender, 
team size, or team diversity.

Conclusions
The authors identified associations 
between participant reflection and 
the impact of QI projects, participants’ 
professional roles, and participants’ 
involvement with projects. With further 
study, the authors anticipate that the 
new measure of reflection will be 
useful for determining meaningful 
engagement in MOC.
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Critical reflection by health care 
professionals has been assessed using 
validated instruments.27–32 Prior research 
indicates that reflection may be a 
temporally stable trait,33 is influenced 
by the situation surrounding the 
reflection,28,33,34 and may be enhanced 
by interactions in a small group.35–37 As 
MOC becomes more dependent on team 
participation, it will be important to better 
understand the process of reflection, not 
just on individuals but among all members 
of health care teams. Learning about 
reflection on participation in QI activities 
may help those granting MOC credit to 
determine whether the physician was 
engaged and meaningfully participated 
in the activity. We are unaware of any 
previous research on reflection among 
members of interprofessional QI teams 
and instruments for evaluating reflection 
in the setting of QI teams.

As such, we sought to develop and validate 
a new instrument to measure reflection 
on participation in QI activities for 
MOC credit. We hypothesized that levels 
of reflection among QI team members 
would be associated with clinical relevance 
and impact of the project,28 participant 
characteristics such as professional degree 
and role on the QI team, and the size and 
diversity of the interprofessional teams. 
Therefore, the specific objectives of this 
study were (1) to develop and validate 
an instrument to measure reflection on 
experiences in QI activities and (2) to 
identify associations between reflection 
scores and factors related to QI projects, 
participants, and teams.

Method

Study design and participants

This was a prospective validation study 
that included all team participants 
who completed a QI project and 
received MOC credit through the Mayo 
Clinic from January 1, 2010, through 
July 31, 2012. Teams were from the 
Rochester, Minnesota, Scottsdale, 
Arizona, and Jacksonville, Florida, Mayo 
Clinic campuses as well as a group of 
community-based clinical practices 
called the Mayo Clinic Health System in 
Minnesota, Wisconsin, and Iowa. After 
submission of their QI projects for MOC 
credit, all team members were required to 
complete a postproject online attestation 
through an internal online program 
developed by the Mayo Clinic that 

included project information, participant 
demographic information, and res-
ponses to the reflection instrument items. 
Informed consent was not obtained 
because the data collected were part of 
the normal educational practice and no 
incentives were given to the participants. 
This study was deemed exempt by the 
Mayo Clinic institutional review board.

Reflection instrument development

In 2009, we developed a new instrument 
to measure reflection on participation in 
QI activities, drawn from the literature 
on critical reflection including Mezirow’s 
transformative learning theory24,25 and 
Kember’s levels of reflection27,28: habitual 
action, understanding, reflection, and 
critical reflection.27 The instrument was 
iteratively revised by a panel of Mayo 
experts (C.M.W., D.A.R., T.J.B.) with 
experience in instrument development and 
validation. Eventually, three items based 
on a five-point Likert scale (1 = strongly 
disagree, 2 = disagree, 3 = neutral, 4 = agree, 
5 = strongly agree) were developed for 
each reflection level, for a total of 12 items 
(Supplemental Digital Appendix 1, http://
links.lww.com/ACADMED/A210).

Data collection and analysis

Participants were asked to report their 
perceptions of the project’s impact: 
(1) Would it change their personal 
practice (yes, no); (2) would it change 
the health care system (yes, no); and (3) 
would it have an impact on health care 
(no impact, prevents minor incidents 
such as an unnecessary blood draw 
or medication error without patient 
impact, prevents moderate incidents 
such as prolonged hospitalization or 
extra noninvasive testing, prevents severe 
incidents such as permanent organ 
dysfunction, or prevents patient deaths). 
They also reported demographic data 
including their profession (physician, 
nurse, administrator, support staff, or 
other health care professional), gender 
(female, male), and QI role (team 
leader, QI expert, intervention design, 
data collection/interpretation, content 
expert, implementation, or maintenance/
dissemination). Participants could 
choose one or more QI roles. From 
these data, team characteristics were 
calculated including the average team 
size, professional diversity (total number 
of professions represented on the team), 
and QI role diversity (total number of QI 
roles represented on the team).

The dimensionality of reflection instru-
ment scores was explored using factor 
analysis with orthogonal rotation.  
The factor analytic approach was con-
firmatory, as we anticipated that the 
items would cluster into four categories 
corresponding to Kember’s27 levels of 
reflection. Factors were extracted using 
the minimal proportion criteria, and 
items with loadings greater than 0.40 
were retained.38 Internal consistency 
reliability for items within factors and 
overall was calculated using Cronbach 
alpha, where alpha coefficients greater 
than 0.70 were considered acceptable.

Item reflection scores were reported as 
mean and standard deviations (SDs). 
After instrument development and 
validation, we used parametric and 
nonparametric tests, where appro-
priate, to examine associations between 
participants’ overall reflection scores 
and (1) project characteristics (changed 
personal practice, changed health care  
system, impact); (2) participant charac-
teristics (profession, gender, QI role); 
and (3) team characteristics (team size, 
professional diversity, QI role diversity). 
Given multiple comparisons, the level of 
statistical significance was conservatively 
set at P < .01. Statistical analyses were 
conducted using SAS (SAS Institute Inc., 
Cary, North Carolina).

Results

Participant characteristics

A total of 922 participants on 118 
teams completed QI projects and the 
reflection instrument. All participants 
were required to complete the attestations 
and reflection instruments, yielding a 
participant completion rate of 100%. 
Team participants (number; percentage) 
included physicians (567; 61.5%), nurses 
(132; 14.3%), administrators (106; 11.5%),  
support staff (48; 5.2%), and other health 
care professionals (69; 7.5%). The mean 
(SD) QI team size was 7.81 (6.71). Most 
participants (784; 85.0%) reported that 
their project changed their personal 
practice, and most (752; 81.6%) reported 
that their project changed the health  
care system.

Factor analysis

Factor analysis revealed a two-
dimensional model of reflection on 
participating on a QI team (Table 1). 
The two identified factors were high 
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reflection (9 items) and low reflection (3 
items). Items in the high reflection factor 
corresponded to Kember’s highest levels 
of reflection including understanding, 
reflection, and critical reflection. Items 
in the low reflection factor corresponded 
to Kember’s lowest level of habitual 
action. The overall mean (SD) for the 
12 items was 4.21 (0.56) on a five-point 
scale. Individual item means ranged 
from 3.69 to 4.52 (Table 2). The internal 
consistency reliabilities (Cronbach 
alphas) were very good (high reflection 
factor = 0.85, low reflection factor = 0.81, 
and overall = 0.85).

Table 3 shows the associations between 
reflection scores and project, participant, 
and team characteristics.

Project characteristics. Reflection 
scores were significantly higher (mean 
[SD]) if the participant reported that 
their project changed their perception 
of personal practice (yes: 4.30 [0.51] 
versus no: 3.71 [0.57]; P < .0001) or 
changed the health care system (yes: 4.25 
[0.54] versus no: 4.03 [0.62]; P < .0001). 
Additionally, reflection scores were 

significantly higher if the participant 
reported a higher impact of the project 
(no impact: 3.52 [0.70] versus prevents 
patient death: 4.42 [0.50]; P < .0001).

Participant characteristics. Physicians’ 
reflection scores were significantly higher 
than support staff scores (4.27 [0.57] 
versus 4.07 [0.55], respectively; P = .0005). 
Additionally, there was a positive 
association between a higher number of 
QI roles reported by the participant and 
their reflection score (no roles: 3.92 [0.61] 
versus 7 roles: 4.58 [0.42]; P < .0001). 
There were no statistically significant 
associations between reflection scores and 
participant gender.

Team characteristics. The median team 
size was 6 (range 1–55), with median 
professional diversity of 2.5 (range 1–5) 
and median QI role diversity of 7 (range 
2–7). There was no statistical association 
between team size and overall mean 
reflection scores. Adjusting for team size, 
there was no association between overall 
mean reflection scores and the teams’ 
professional diversity (P = .6056) or QI 
role diversity (P = .0602).

Discussion

To our knowledge, this is the first study 
of critical reflection on participation 
in interprofessional QI teams. We 
iden tified strong associations between 
participants’ reflection scores and the 
relevance and impact of QI projects, as 
well as associations between reflection 
scores and participants’ professions and  
levels of involvement in their projects. 
These findings have important impli-
cations for optimizing participant 
involvement in QI activities and engaging 
them in meaningful MOC activities.

The current study could inform the 
design of future QI education programs. 
We found that the perceived relevance 
of projects and the number of QI roles 
by participants may be more important 
than team factors, such as size or 
professional makeup. Prior research, 
which supports this finding, has demons-
trated that physicians’ levels of reflection 
on adverse outcomes is higher if the 
event is generalizable and relevant.28 
Furthermore, factors such as leadership, 
team climate, ability to influence the 
system, and physician involvement may 

Table 1
Responses to Mayo Clinic’s Quality Improvement Project Reflection Instrument, 
2010–2012: Factor Analysis and Item Loadingsa

Item

Item loadings

Reflection levelb Factor 1 Factor 2

This quality improvement project did not require much thought. Habitual Action 0.23 0.72
I was able to complete this quality improvement project without thinking about it. Habitual Action 0.16 0.79

When working on this quality improvement project, I did tasks without having to think  
about them.

Habitual Action 0.14 0.66

When completing this quality improvement project, I continually reflected on what I had 
previously known about improvement methodologies.

Understanding 0.60 0.15

I need to understand the process of quality improvement to get credit for this project. Understanding 0.41 0.20

Doing this project required me to understand the methodologies of quality improvement. Understanding 0.58 0.23

When doing this quality improvement project, I often reflected on my actions to see whether I 
could have improved on what I did.

Reflection 0.59 0.14

After completing this quality improvement project, I considered what I had been doing and 
alternative ways of doing it.

Reflection 0.64 0.19

Working on this quality improvement project caused me to question other people’s habits and 
consider ways to improve my own work.

Reflection 0.65 0.17

As a result of completing this quality improvement project, I have changed my normal way of 
thinking about things.

Critical Reflection 0.71 0.13

Doing this quality improvement project has challenged some of my firmly held ideas. Critical Reflection 0.64 0.09

When doing this quality improvement project, I discovered faults in what I had previously 
believed to be correct.

Critical Reflection 0.56 0.10

 aResponses were from 922 team members who participated in a quality improvement project for maintenance of 
certification credit. Factor analysis is a method for reducing correlated variables to a smaller number of components  
or factors. Item loadings represent the correlation coefficients between the individual items and the factors. 
Italicized item loading values indicate which items correlated most strongly with a given factor.

 bBased on Kember’s27 levels of reflection.
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enhance QI teams.39 We also found that 
physicians had higher reflection scores 
than any other type of team member. 
This may be due to level of involvement 
because physicians often initiate QI 
projects and serve as team leaders.

MOC programs are beginning to 
require physician participation in 
interprofessional teams for credit toward 
certification, so it will be important 
to develop methods for assessing an 
individual team member’s engagement 
and learning from team-related activities. 
In this study, we found that a participant’s 
level of reflection was higher if he or 
she was involved in multiple QI roles. 
Therefore, personal attestations or team 
reporting of an individual’s involvement in 
a QI project may be important markers of 
engagement.40 Future study should explore 
the relationships between individuals’ 
perceptions and project quality,41 and/or 
individuals’ levels of team participation. 
If such relationships were identified, then 
measurements of reflection might be 
used to justify granting MOC credit for 
participation in QI activities.

Previous studies have reported methods to 
assess interprofessional teams42–44; however, 
all of these studies focused on evaluation 
of the team rather than an individual’s 
contribution. Consequently, future research 
should explore whether outcomes, such as 
project quality, sustainability, or impact on 
patient care, are associated with the levels 
of individual and/or team reflection.

The measure of reflection on QI team 
participation described in this study is 
supported by strong validity evidence. 
Instrument content was based on 
reflection theory and iterative revision 
by a team of experts. Internal structure 
validity was supported by factor analysis, 
which revealed that the instrument 
separated participant reflection into 
low and high levels, as well as excellent 
internal consistency reliability. Criterion 
validity was supported by associations 
between participants’ reflection scores and 
project relevance, as well as participants’ 
professions and levels of involvement. 
Future work should focus on associations 
between reflection, participant behaviors, 
and project outcomes.

This study has limitations. All parti-
cipants were employed by the Mayo 
Clinic. However, the teams were from 
Arizona, Florida, Minnesota, Wisconsin, 
and Iowa, and the projects were completed  
in health care settings ranging from 
large academic medical centers to small 
community practices, which should 
improve the generalizability of the study  
findings. Additionally, the study outcomes 
represented only self-reporting of behavior  
changes. Therefore, future studies should  
consider incorporating objective, anony-
mized observations of subjects’ behaviors 
by other members of the QI team.

Conclusion

In conclusion, we report that reflection 
on participation in interprofessional QI 
teams may be influenced by QI project 
relevance and the participant’s level 
of involvement in the project. Critical 
reflection by physicians is a necessary  
step for learning and changing behavior. 
With further study, we anticipate that  
our new measure of reflection will be 
useful for determining ways to enhance 

Table 2
Responses to Mayo Clinic’s Quality Improvement Project Reflection 
Instrument, 2010–2012: Factors, Mean Scores, and Reliabilitya

Items Mean (SD) Cronbach alpha

Factor 1—High reflection 0.85
When completing this quality improvement project, I continually reflected on what I had 
previously known about improvement methodologies.

4.31 (0.87)

I need to understand the process of quality improvement to get credit for this project. 4.16 (1.02)

Doing this project required me to understand the methodologies of quality improvement. 4.38 (0.83)

When doing this quality improvement project, I often reflected on my actions to see 
whether I could have improved on what I did.

4.52 (0.74)

After completing this quality improvement project, I considered what I had been doing and 
alternative ways of doing it.

4.47 (0.75)

Working on this quality improvement project caused me to question other people’s habits 
and consider ways to improve my own work.

4.43 (0.74)

As a result of completing this quality improvement project, I have changed my normal way 
of thinking about things.

4.29 (0.86)

Doing this quality improvement project has challenged some of my firmly held ideas. 3.69 (1.06)

When doing this quality improvement project, I discovered faults in what I had previously 
believed to be correct.

3.80 (1.02)

Factor 2—Low reflection 0.81

This quality improvement project did not require much thought. 4.34 (0.97)

I was able to complete this quality improvement project without thinking about it. 4.28 (1.05)

When working on this quality improvement project, I did tasks without having to think 
about them.

3.86 (1.14)

Overall (12 items) 4.21 (0.56) 0.85

  Abbreviation: SD indicates standard deviation.
 aResponses were from 922 team members who participated in a quality improvement project for maintenance of 

certification credit. Participants rated their responses on a five-point Likert scale (1 = strongly disagree, 2 = disagree, 
3 = neutral, 4 = agree, 5 = strongly agree).



Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.

Research Report

Academic Medicine, Vol. XX, No. X / XXX XXXX 5

the effectiveness of a physician’s 
meaningful engagement in MOC and  
QI programs.
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