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ABSTRACT

The purpose of this study was to develop leadership among a group of scientists
by using learning approaches that support and challenge the development of capabilities
for skillful and timely action. This study was guided by the following research questions:
(1) What are the leadership challenges that early-career scientists face in the transition to
an unfamiliar, multiprofessional, and multidisciplinary applied context? (2) How does a
Collaborative Developmental Action Inquiry (CDAI) method work in practice to identify
leadership challenges and develop leadership capabilities? and, (3) What can be learned
about how CDAI methods create a culture of learning and leadership at the individual,
group, and organizational system levels? Two action research teams, consisting of seven
early-career scientists and their nine supervisors and mentors, engaged in monthly action
inquiry sessions over a two-year period. Qualitative data were generated by recording,
transcribing, and coding these sessions, as well as interviews, researcher notes, emails,

and organizational documents.



Using first- and second-person inquiry practices, these emerging scientific leaders
began to uncover that they experienced adaptive challenges in collaborating across
disciplines, and in interpersonal dynamics in the supervisor-mentor —mentee relationship.
In working across organizational boundaries, as part of their action learning leadership
project, early-career scientists faced the adaptive challenge of obtaining high enough
level organizational support for their creative ideas. The CDAI method generated a
flexible learning space that adapted in five ways to both support and challenge early-
career scientists to grow their adaptive leadership capabilities. CDAI methods generated a
space for (1) connection and belonging then it adapted to (2) allow leadership creativity
to emerge. In the context of a leadership action-learning project, the CDAI space
reshaped to help early-career scientists (3) develop project strategy and (4) stay focused.
The CDALI space challenged early-career scientists to grow their adaptive leadership
capabilities by (5) exploring meaning making which resulted in deeper levels of learning
from single- to double-loop and in some cases triple-loop learning. Implications for
organizations wishing to develop capabilities to meet adaptive challenges include
creating a micro-culture for learning and leadership with the potential to shift sub-

cultures within large, hierarchical organizations.
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CHAPTER 1
INTRODUCTION

Public health is what we, as a society, do collectively to assure the conditions in
which people can be healthy (Committee for the Study of the Future of Public Health,
1988). In 2003, the Institute of Medicine (IOM) study titled “Who Will Keep the People
Healthy?” reported that the governmental public health infrastructure had been neglected,
and an overhaul of its components, including the public health workforce, was needed to
ensure quality of services and optimal performance (Gebbie, Rosenstock, & Hernandez,
2003). One of the key recommendations made was to prioritize leadership training among
the public health workforce. Ten years later, there is still a critical need to strengthen the
health workforce and its capabilities to improve the public’s health.

The health workforce is very complex and comprised of many feeder disciplines
(Koo & Miner, 2010), including technical disciplines emphasizing training in the
quantitative sciences. For scientists in the health field, workforce development efforts
often miss the mark, because they emphasize honing already strong technical skills and
not the capabilities needed to work in an applied multiprofessional, multidisciplinary
environment. Without the appropriate tools or support to meet these demands,
professionals become frustrated, their performance suffers, and they are more likely to
leave the field. Given that the health field is in need of a skilled workforce to meet the
21% century health system’s demands, we cannot afford to lose skilled scientists. But
what are these other non-technical capabilities that scientists need in order to meet the

21% century demands placed on them? This study makes an important contribution to



addressing this question. In the next section, I outline the events that lead to a genuine

exploration of this question.

Issue Identification: Gap in Leadership Development

In 2008, I took on the role of running the Quantitative Science Fellowship
Program (hereafter “the program”), an applied health post-doctoral program for scientists
at the Center for Global Wellbeing (CGW), a technical health organization. I did not
realize at the time that I was stepping into an adaptive challenge. Unlike technical
challenges that can be solved with the skills at hand, adaptive challenges require learning,
both to understand the problem and to implement a solution that often requires
collaboration across multiple stakeholders (Heifetz, Grashow, & Linsky, 2009). For me,
the adaptive challenge included the elements such as insufficient resources, compressed
timelines for delivering outcomes, and complex interpersonal relations. There were an
insufficient number of qualified staff members to run the program; stakeholders were
disengaged and dissatisfied due to a perceived lack of support from top leadership; and
there were big demands placed on the program staff to deliver quickly. However, 90% of
the program staff had been fired prior to my arrival, so my team consisted of only two
people who were not equipped to meet the challenges. The gap in leadership and
management of the branch had also resulted in a deterioration of morale. There was an air
of negativity and doom. Those stakeholders who had interacted with the branch thought

either that it was now defunct or that it would dissolve within months.



Considering this mess, I had a big task at hand. I had to figure out my role,
develop relationships, and implement a month-long orientation program for the new class
of early-career scientists. These scientists had recently graduated from top-level advanced
quantitative doctoral programs both across the U.S. and internationally. They were
excited to be entering the noble health field and applying their quantitative skills to
advance the field. However, weeks before their arrival, the post-doctoral program had
almost gone under, and we were unprepared to welcome them.

Since the primary purpose of the branch was to train early-career scientists, my
focus was on ensuring that their first exposure to the health field was going to be
excellent. I was drawn to the adult learning issues that the branch was facing and, in
particular, the branch’s vision of developing leaders, as expressed in their program logic
model. One of the long-term outcomes outlined in the program’s logic model is “alumni
in leadership, decision-making positions.” I had reviewed the most recent training
curriculum (2007) and found some interesting gaps. Despite having leadership as a long-
term outcome and despite having supervision and mentorship as important support
structures for the learning and service journey of the early-career scientists, leadership,
mentor, and supervisor development were completely absent from the curriculum.
Furthermore, all of the training was lecture-based, with little opportunity for reflection
and making meaning of the 90% of the curriculum where learning occurs from
experience. I was perplexed at what kind of future leaders were being trained, given what

I saw as the curriculum.



I took the opportunity to do something about this gap, especially since I was now
in charge of the program and had weeks before the early-career scientists arrived. With
the power to make decisions about the training and to allocate funds, I found myself in a
challenging yet exciting place. I reached out for help by contacting the best leadership
consultant/trainer that I knew, and began to work with her to design the early-career
scientists’ first leadership training.

The new leadership training was not just new, but also in some ways a shot in the
dark. I had only a few data points to work from. I quickly met with the branch chiefs of
the other fellowship units and asked about their leadership training, but found the training
to be either too expensive or not applicable. For example, one branch’s leadership
training was not for scientists, but was a “ropes course,” an outdoor adventure course
teaching leadership skills through outdoor experiential exercises. I did not think that a
group of scientists would be open to that approach, especially since no expectation of any
non-technical training had been specified. Therefore, I relied heavily on the leadership
trainer, who had also been my leadership coach. Together we attempted to address the
observed gaps by doing some basic things. We designed a pilot leadership workshop that
included more interaction beyond the typical classroom-based lectures. The leadership
pilot training involved three training sessions over a day and a half that focused on three
types of skills: self-awareness, skillful communication, and team-building skills. I chose
these skills because, in dialog with the leadership trainer, she indicated that these are

common leadership development areas important for early-career professionals.



Overall, I received positive feedback that the training was useful, based on an
analysis of evaluation survey responses. I had created a short survey and disseminated it
to participants after the training. The closed-ended questions were designed to measure
the effectiveness of both the trainings and the trainer. The questions were designed on a
Likert scale ranging from “strongly disagree” to “strongly agree.” The mean score was
calculated for the closed ended responses. The open-ended questions were designed to
get specific feedback on what was effective or not effective with the training. I conducted
content analysis of the open-ended responses to obtain common themes in the comments.
Feedback from the first pilot was generally positive and was used to refine the training
for subsequent pilots.

I implemented three iterative training pilots over a two-year period from 2008-
2010 and, during this time period, a pattern of issues began to crop up. The most frequent
issues that the chief of the program (who was eventually hired) and I encountered in
running the training program were issues related to the non-technical elements of early-
career scientists’ work. These issues were not, for example, related to their analytic skills
or their ability to make sense of technical problems. Rather, the issues had to do with the
“people element” of their jobs: interpersonal issues with their mentor or supervisor,
feeling unmotivated/unsupported at their work site and consequent departure from the
program, and the organizational culture dynamic’s clashing with personal values, etc.
Often these issues were raised with the chief and me when it was too late—for example,
when a supervisor was looking for a way to “fire” an early-career scientist or when an

early-career scientist had had enough and was ready to leave. As I looked at the pattern of



issues over a three-year period, it occurred to me that they were all rooted in lack of
leadership capability on the part of either the early-career scientist or the supervisor and
mentor. My view is that leadership is about creating conditions where people can be
successful, and about mobilizing people and resources to move the work forward. 1
believe there are multiple levels of leadership. There is personal leadership, which is
about moving yourself forward; there is group leadership, which is about working with
others to achieve great things together; and there is organizational leadership, which is
about working collaboratively to move through issues on multiple levels of an
organizational system. I thought that the leadership development workshops that I was
offering, with their focus on personal and group leadership, were meeting the needs of the
early-career scientists, based on evaluations of the sessions. At least I believed that these
workshops were exposing them to the notions of self-awareness, skillful communication,
and team-work in being an effective scientist. I was wrong.

Workforce Development Office (WDF) of the Center for Global Wellbeing
(CGW) is the organizational unit that houses the program I was leading. A standard
practice within this program office is to hold “rounds” with current and graduating early-
career scientists once a year to gather feedback on their post-doctoral program
experience. Rounds conducted in June 2011 revealed that the 2010 group of early-career
scientists did not respond well to the leadership training they had participated in at the
outset of their fellowship. This training had been the most refined version of the
leadership workshops, consisting of a day-and-a-half workshop focusing on the

competencies of self-awareness, skillful communication, and effective action. The



pedagogical approach used included lectures, group discussions, and experiential learning
exercises. According to the summary notes on the key themes from the feedback session,
“the leadership training can be confusing since one might view oneself as a mentee”
(Program Manager, 2011), and “the leadership seminar was a distraction, and not the
right time for first year early-career scientists”. Additionally, one early-career scientist
offered a startling remark, “...we all have PhDs and we know what leadership skills are
valued in the profession” (Early-career scientist, 2011). As such, “The unanimous
opinion was that the leadership and the mentor/mentee training were not useful or
relevant...a waste of time” (Early-career scientist, 2011). Early-career scientists
recommended that the training be “CGW-centered; what it means and how to be a leader
at CGW” (Early-career scientists, 2011) and for the postdoctoral program to “provide a
forum so early-career scientists could get together and talk about their research” (Early-
career scientists, 2011). Comments provided during the feedback session indicated that,
based on their perceived role in the organization, early-career scientists were confused
about why leadership training was being provided to them. Early-career scientists
appeared to see themselves as having no reason to develop leadership capabilities that
they might frame as only relevant for people in positions of authority.

Demand for complex leadership capabilities. Even though the early-career
scientists felt that leadership development training was irrelevant to them, there is a
demand placed on them that they have complex leadership capacities. Managers who hire
early-career scientists when they graduate expect that they have leadership capabilities to

be successful in their jobs. In the early part of 2010, program staff, along with



contractors, interviewed the hiring managers that hire most early-career scientists once
they finished their fellowship programs. We conducted these interviews as part of the
formal program competency development process. I analyzed notes from the interviews
by coding and categorizing responses to questions such as, “When making hiring
decisions, do you consider leadership capabilities?” and “What leadership capabilities do
recently-graduated early-career scientists need?” I compared responses from hiring
managers with the literature on leadership capacities that early-career scientists need in
the 21* century.

The purpose of this comparison was to see whether the demand for leadership was
a true demand or just something I was making up because of my interest in leadership
development. What I found, by comparing interview data from hiring managers with the
literature on leadership capabilities among early-career scientists, is that the expectation
placed on scientists to have leadership capability is a phenomenon that indeed exists in
the literature, and this expectation generally matches the CGW hiring managers’
expectations that early-career scientists develop leadership capabilities in the broad areas
of self-awareness, communication with others, communicating the impact of their
science, and effective action.

Paradox at the intersection of practical and theoretical knowledge bases.
There is a paradoxical tension at the intersection of the practical and theoretical
knowledge bases. Early-career scientists typically do not see themselves as needing
leadership capabilities, and yet the system expects them to enact a complex set of

capabilities. The most common issues that early-career-scientists face have to do with the



leadership elements of their post-doctoral experience. Additionally, there is an
overemphasis on technical competence which further deemphasizes the need to develop
leadership capabilities. Early-career scientists who come to CGW are primarily trained in
the technical sciences, with very little emphasis on leadership capabilities.

The way that early-career scientists interpret their role (as not involving
leadership) and the overemphasis on technical capabilities results in a gap—a gap

between the capabilities and the demand for them.

Demand for leadership ,.a
N

capabilities
Most common issues View of leadership as
have a leadership root irrelevant
cause

Overemphasis on technical
skills training

Figure 1. Paradoxical tensions: Situations generating a need to explore leadership
challenges

While it is clear from the literature and the hiring managers’ perspectives that
leadership is needed, there is also a paradox in the literature. The literature on leadership
capabilities among early-career scientists indicates that leadership is needed. However,
how to develop leadership among early-career scientists is largely missing from the
literature. The literature mainly focuses on how those who manage scientists can develop

their management skills. Chapter 2: Literature Review, outlines this finding in more
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detail. In the context of these two paradoxes grounded in assertions, beliefs, and
experiences of views. I found a way into the conversation not by making another
assertion. Rather, the action research process began with a question. What are the
leadership challenges, if any, that early-career-scientists face?
Purpose
The purpose of this study was to identify types of leadership challenges that arise
in a scientific health organization, and to develop learning approaches that support and
challenge early-career scientists to grow their capabilities for skillful and timely action.
Research Questions
The following questions guided this study:
(1) What are the leadership challenges that early-career scientists face in
the transition to an unfamiliar, multiprofessional, and multidisciplinary
applied context?
(2) How does a Collaborative Developmental Action Inquiry (CDAI)
method work in practice to identify leadership challenges and develop
leadership capabilities?
(3) What can be learned about how CDAI methods can create a culture of
learning and leadership at the individual, group, and organizational system

levels?
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CHAPTER 2
LITERATURE REVIEW
The purpose of this study was to explore the leadership challenges that early-
career scientists face, and identify learning approaches that develop their leadership
capabilities. The theoretical framework (Figure 2) that situates this study in the current
scholarly literature and theory consists of (1) Adaptive leadership theory, (2) CDAI and
its theoretical construct of meaning making, and (3) CDAI and its theoretical construct of
action inquiry. The literature review concept grid (Table 1) elaborates on the theoretical
framework by highlighting how it connects to the research questions in order to frame the

study.

Adaptive
Leadership
Theory

CDALI:
Meaning
making

CDAI:
Action
Inquiry

Figure 2. Theoretical framework: Theories undergirding the exploration of leadership
challenges that early-career scientists face and approaches to develop their leadership



Table 1

Literature Review Concept Grid

12

Research Question

Conceptual Inquiry
Based on Research

Theory/Construct

Theoretical Elements

Theory in Context of
Conceptual Framework

Questions
1. What are the leadership | What are the The practice of There is a distinction (1) Applied settings
challenges that early-career | leadership theories | Adaptive between adaptive involve adaptive work, (2)
scientists face in the relevant to Leadership challenges and technical | Leadership is being
transition to an unfamiliar, | scientists? (Heifetz) problems that is relevant | skillful in adaptive
multiprofessional, and to early-career scientists | situations, and (3) One
multidisciplinary applied What is said about in applied settings can lead in adaptive
context? the leadership challenges without having
capabilities that to be in a position of
scientists need? authority
2. How does a How does CDAI CDAI (Torbert) | Action inquiry (Torbert) | (1) Action inquiry to raise
Collaborative create conditions awareness of challenges
Developmental Action for learning through Meaning making/ as leadership challenges
Inquiry (CDAI) method adaptive Developmental Theory and (2) Meaning making
work in practice to identify | challenges? (Winnicott, Kegan, to adapt and evolve
leadership challenges and Cook-Greuter, Drago- beyond challenges
develop leadership Serverson, Torbert)
capabilities?
3. What can be learned How does CDAI CDAI (Torbert) | Single-, double-loop (1) Individual, (2) group,
about how CDAI methods | create a shift in learning (Argyris) and (3) system level

create a culture of learning
and leadership at the
individual, group, and
organizational system
levels?

how learning
through adaptive
challenges occurs?

Triple-loop learning
(Torbert)

learning and impacts
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Theoretical

Leadership Theories and Conceptual Frameworks

A primary goal of this research was to identify ways to develop leadership among
early-career scientists in the context of paradoxical tensions. The goal of this section of
the literature review was to understand what has been said about leadership, including the
practice of adaptive leadership. To reach this goal, I begin by reviewing leadership
theories—both traditional and contemporary.

Leadership is conceptualized and defined in many different ways. Some authors
have classified leadership theories as traditional and contemporary, where leadership is a
role (Northouse, 2010; Robbins & Judge, 2009a). Some authors have offered other ways
of conceptualizing or viewing leadership. For example, Bass (1990) developed a
classification scheme for leadership based on the multitude of definitions of leadership.
In his conceptual framework, leadership can be viewed as (1) a group process, (2) a
personality, (3) an act or behavior, (4) a power relationship between leaders and
followers, or (5) a transformational process. Alternatively, leadership can be
conceptualized from (6) a skills perspective. Still other researchers view leadership from
new emerging perspectives that define leadership as a way of being (Avolio, Walumbwa,
& Weber, 2009).

Traditional leadership theories have tended to focus on the leader (Robbins &
Judge, 2009a) and his/her transactions in clarifying role and task (Robbins & Judge,
2009b). These include Trait, Behavioral, and Contingency, Leader-Member Exchange
(LMX), and Leadership-Participation theories (Robbins & Judge, 2009a). According to

Robbins and Judge, Traditional leadership theories make a contribution to understanding
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effective leadership; however, they “...ignore the importance of the leader as a
communicator” (Robbins & Judge, 2009b, p. 446). Contemporary theories aim to address
this gap by going beyond a leader’s transactional role to a transformational role, whereby
inspirational communication is considered by proponents to be essential.

According to Robbins and Judge (2009a), Trait theories distinguish between
leaders and non-leaders based on “personality, social, physical, or intellectual attributes”
(p- 420). Trait theories, popular until the 1940s, represent the earliest stages of leadership
research, and began with the perspective that leaders are different from non-leaders as a
function of their personal characteristics. Robbins and Judge indicate that researchers at
that time organized traits around the “Big Five personality framework™ (p. 420),
suggesting that the Big Five traits predicted leadership. The Big Five traits include
extraversion, conscientiousness, and openness. However, as Robbins and Judge indicate,
while Trait theories are good at predicting the appearance of leadership, these theories do
not distinguish between effective and ineffective leaders. For example, a person who is
extraverted may appear to be a leader, but that does not necessarily mean that he/she is
effective when put in a position of leadership. The assumption underlying trait theories is
that leaders are born. The implication of this approach to leadership is that it makes no
sense to attempt to develop leaders, since they are either born with specific leadership
traits or they are not. An organization operating under the Trait theory assumption would
focus on identifying people with specific leadership traits.

Behavioral theories, popular up until the 1960s, emerged to address the gap that
Trait theories left by identifying specific leadership styles or behaviors that effective

leaders practice (Northouse, 2010; Robbins & Judge, 2009a). The Ohio and University of
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Michigan behavioral studies of the late 1940s were the most comprehensive behavioral
trait studies. The Ohio studies concluded that effective leaders exhibit two categories of
behavior: initiating structure and consideration. Initiating structure refers to “...behavior
that attempts to organize the work, work relationships, and goals” (p. 423). Consideration
refers to ““...the extent to which a person is likely to have job relationships that are
characterized by mutual trust.” (p. 423). The Michigan studies had similar results, but
came up with different categories. Effective leaders were “employee-oriented” and
emphasized interpersonal relationships. Effective leaders were also “production-oriented”
(p-423) and focused on the technical or the task aspects of the job. The assumption
underlying Behavioral theories is that people can be trained to be effective leaders.

Robbins and Judge concluded that both Trait and Behavior theories add to the
understanding of leadership effectiveness, but they do not take into account the context
that a leader is in: “Missing is consideration of the situational factors that influence
success or failure. Some leaders may have the right traits or display the right behaviors
and fail” (p. 425).

To address the weaknesses of Behavioral and Trait theories in omitting the
context, another group of theories emerged called Contingency theories. These theories
aim to isolate key contextual variables that impact leadership effectiveness, such as “the
task structure of the job, level of situational stress, level of group support, leader’s
intelligence and experience, and follower characteristics” (p. 437). Contingency theories
of leadership suggest that the match between the leader’s style and the situation matters
(p- 426). The criticism of contingency theories is that they ignore the follower (p. 432).

Leader-Member Exchange (LMX) theories focus on whether followers are in the leader’s
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“in-group” or “out-group.” The Leader-Participation model looks into the leader’s role in
making decisions and the extent to which the leader involves followers in the decision-
making process (Robbins & Judge, 2009a). Robbins and Judge conclude that all of the
traditional theories help us to understand some aspect of effective leadership.

Contemporary leadership theories. Transformative and Authentic Leadership
theories are examples of contemporary leadership theories that conceptualize leaders as
inspirational people who motivate others through their ideas, behaviors, and what they
say (Robbins & Judge, 2009b). A meta-analysis of theoretical and empirical
developments in leadership (Avolio, et al., 2009) provides a useful summary of more
recent leadership theories and literature: Authentic Leadership; Cognitive Psychology,
and how it can inform a leader’s decision-making processes and notion of self-concept;
New-Genre Leadership; Complexity Leadership; Shared Leadership; Leader-Member
Exchange; Followership; Servant Leadership; Spirituality and Leadership; Cross-Cultural
Leadership; and e-Leadership (Avolio, Kahai, & Dodge, 2001).

Of all the ways that leadership can be conceptualized or theorized, approaches
that view leadership as a process and that assume that leadership can be developed are
most applicable to early-career scientists. As entry-level early-career scientists with
advanced technical skills, early-career scientists are not assigned to formal leadership
positional roles; therefore, theories that either focus on or imply that leadership is subject
to those in positional authority are not relevant to the leadership process and action of
early-career scientists. Theories that acknowledge that leadership is a developmental
process are applicable to early-career scientists since, through this action research, I

intended to explore with early-career scientists and those who support their development
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what leadership means to them in the context of their post-doctoral applied fellowship
program. This excerpt from Avolio (2009) is applicable to early-career scientists
highlights that a willingness to develop one’s capacity is related to developmental
readiness:

Another very promising area of research that has not received sufficient

attention in the leadership literature focuses on understanding what

constitutes an individual’s level of developmental readiness or one’s

capacity or motivational orientation to develop one’s full potential (p. 426)
Early-career scientists who are more developmentally ready may be more willing
to develop their full potential. In this literature, the authors also indicate that
leaders who are motivated to learn at the outset and who have higher motivation
to lead will more likely “embrace trigger events that stimulate their thinking about
their own development as an opportunity to improve their leadership
effectiveness” (p. 426).

This research is relevant to developing leadership capacity among early-career
scientists because it indicates that developmental readiness could impact how early-career
scientists interpret challenging events and whether they learn from them to improve their
capabilities as leaders.

The notion of developmental capacity and making meaning of context is useful
for inclusion in conceptualizations of how leadership may be developed among early-
career scientists. Developmental capacity is connected to developmental theory in that it
is used to show how the way we make meaning evolves over time to be more complex

and differentiated, and to have more integrity (Torbert, Livne-Tarandach, McCallum,
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Nicolaides, & Herdman-Barker, 2010). The cognitive leadership literature may also be
able to contribute, in that it examines a “broad range of approaches to leadership
emphasizing how leaders and followers think and process information” (Avolio, et al.,
2009, p. 427). Avolio, in his meta-analysis of new-genre leadership theories and
concepts, points out that, “One of the essential building blocks in the cognitive leadership
literature is the idea of a schema, which is a broad organizing framework that helps one
understand and make sense of a given context or experience” (p. 427). Early-career
scientists’ schema may impact how they make meaning of themselves and their context,
and thus how they view their leadership of themselves and others in that context.

Avolio (2009) raises a question about the implications of cognitive leadership
literature that could be relevant for early-career scientists:

If a leader has low self-concept clarity, to what extent can we expect that

same leader to be self-aware? What are the implications for enhancing a

leader’s self-concept clarity or working self-concept about what

constitutes the roles of effective leadership in developing that leader’s

self-awareness and performance? (p. 428)

The question of self-concept is applicable to early-career scientists because if they
do not see themselves as enacting some dimension of leadership, then to what extent will
they want to actively engage in leadership development?

The concept of shared leadership is useful in examining how leadership capacity
can be developed among early-career scientists. Day and colleagues (2004) refer to team
and shared leadership as a dynamic and emergent state that develops over the lifespan of

the team. Pearce and Conger (2003) define it as “a dynamic, interactive influence process
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among individuals in groups for which the objective is to lead one another to the
achievement of group or organizational goals or both” (p. 1). If early-career scientists
engage in Collaborative Developmental Action Inquiry sessions (elaborated on later in
this chapter) they may be taking on the role of shared leadership, in that they are
collectively leading each other. Shared leadership is a useful approach that was
considered in this study, and according to the literature it should consist of three
interdependent elements: shared purpose, social support, and voice (Day, 2004). These
dimensions appear to overlap with the concept of a holding environment (Kegan, 1982),
and what Drago-Severson (2009) further elaborates on in her five pillar practices for
creating developmentally appropriate supports and challenges for leadership
development.

The concept of a good holding environment came from Winnicott, an English
pediatrician and psychoanalyst, who identified that the loving care and attentive holding a
mother offers her child has important implications for the development of the child’s
psyche (Winnicott, 1965, 1986a, 1986b). Kegan (1982) extended the notion of a holding
environment to adult development and referred to it as the “psychosocial environment”
that is “the particular form of the world in which the person is, at this moment in his or
her evolution, embedded” (p. 115-116). Drago-Severson (2009) describes a good holding
environment, in the context of leadership development, as one that “both supports a
person where he or she is in terms of making meaning of life experiences and challenges
the person to grow beyond that” (p. 12-13). This definition borrows from the three
functions of a good holding environment outlined by Kegan (1982). First, a good holding

environment for learning must hold well by “meeting a person where he or she is in terms
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of making meaning” (Drago-Severson, 2009, p. 58). Second, a good holding environment
must at some point let go when the person is ready “by offering challenges that permit the
person to grow toward a new way of knowing” (p. 58). Lastly, a good holding
environment stays around “to provide continuity, availability, and stability during the
growth process” (p. 58). Shared leadership, as described earlier, must have the conditions
of shared purpose, social support, and voice, and these may be considered as important
elements of the holding environment for learning and growing leadership in groups. This
construct is pertinent for this study because a key exploration is not just individual
leadership but also shared leadership and learning in a group.

Adaptive leadership. Many of the challenges faced by practitioners in the health
field are adaptive challenges, where technical know-how is not sufficient (Koh, 2009).
Adaptive challenges are those where the problem or solution is not clear; thus, learning
among stakeholders is required to both define the problem and implement a solution
(Heifetz, et al., 2009; Heifetz & Laurie, 1997; Heifetz & Linsky, 2004; Parks, 2005). As
Howard K. Koh, Assistant Secretary for Health, U.S. Department of Health and Human
Services, and colleagues indicate, “Public health starts with the foundation of science but
inevitably requires moving into the dynamic realms of social strategy, political will, and
interpersonal skill” (Koh, Nowinski, & Piotrowski, 2011).

Other scholars have noted that the 21" century is a time marked by increased
change and uncertainty (Gregory, 2011; Lichtenstein et al., 2006; Uh-bien & Marion,
2008). Leadership models from the 20" century that are marked by hierarchical control
and a focus on technical solutions are not effective for making progress on 21* century

adaptive challenges. As Gregory (2011) indicates, leadership approaches that address
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adaptive challenges “creates leadership that instead addresses today’s rapidity of change
to survive under constantly changing conditions” (p. 1). Being skillful in adaptive
challenges requires a range of adaptive capabilities that complement technical
competencies. These adaptive capabilities, in the context of being a scientist, require
further exploration.

Adaptive challenges involves not only learning but also unlearning and
transforming undergirding meaning-making habits In addition, such learning widens the
aperture of choices of action that align with the complexities faced by early-career
scientists transitioning to an unfamiliar work context after completion of their doctoral
programs.

According to Heifetz and colleagues (2009), although there are many types of
adaptive challenges, there are four basic patterns or archetypes that he and his colleagues
have observed over the past thirty years: (1) the gap between espoused values and
behavior, (2) competing commitments, (3) speaking the unspeakable, and (4) work

avoidance.

Archetype 1: The gap between espoused values and behavior. This archetype
refers to the gap between what individuals or organizations say they value and what their
behavior actually is. An example of this gap is when “senior authorities advocate
collaborative behavior but reward individual performance” (p. 79). The adaptive

challenge is in closing the gap between espoused values and actual behavior:

Closing the gap is a difficult adaptive challenge because people in the

organization have been successful through their patterns of behavior and
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will continue to do what earned them success, especially when they are

still recognized and rewarded for doing so. (p. 79)

Transforming the pattern of behavior so that the gap is closed is the adaptive
challenge. The gap exists for a reason. Heifetz and colleagues suggest taking a systems
perspective in diagnosing the adaptive challenge: “In what way does the gap’s existence
fulfill a need or desire for the individuals whose behavior does not reflect the espoused
value?” (p. 80). In the context of a large bureaucracy, it may be challenging to identify
the individuals who perpetuate dysfunctions for they may not even be aware themselves
of the impacts of their actions. Nevertheless, the dysfunction serves someone or a group
of people high enough in the organization that they can keep the gap going for their
benefit, whether consciously or not.

Archetype 2: Competing commitments. This archetype refers to when an
individual, group, or organization has commitments that are in competition with one
another. Competing commitments are often resolved when organizational leaders make a
decision regarding which commitment to favor, and doing so will “favor some
constituencies while hurting others” (p. 81). The adaptive challenge in this archetype is
making the decision about which commitment is a priority:

Because these decisions are so difficult, many leaders simply avoid

making them, or they try to arrive at a compromise that ultimately serves

no constituency’s needs well. As a result, the organization’s commitments

continue to be in conflict. (p. 81)

Overcoming this adaptive challenge appears to involve good decision making and

awareness of the loss that someone or some group will experience:
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When competing commitments need to be resolved, the questions are, how

will the decision be made: through a mandate from on high, by majority

rule, through consensus where everyone involved must agree? What

groups are going to lose something as a result of this decision, and what

precisely are they going to lose? (p. 81)

In the context of a large bureaucracy, the decision-making processes are often
quite complex with some decisions occurring at an informal level. Sometimes
decision-making processes have not yet been documented especially for new
initiatives. The implication is that resolving a competing commitment adaptive
challenge in the context of absent decision making processes could require
establishing decision making processes or raising awareness that a decision-
making process is needed.

Archetype 3: Speaking the Unspeakable. This archetype refers to the challenge
of not being able to raise the important content of conversations such as “radical ideas,
naming the difficult issues, [or] painful interpretations of conflicting perspectives” (p.
82). Heifetz and colleagues describe this archetype as “two types of conversation going
on” (p. 82). One conversation is what people are actually saying, and the other is what is
being unsaid or “what is unfolding in each person’s head,” and “only a small portion of
the most important content of those conversations ever gets surfaced publicly” (p. 82).
This notion of two conversations unfolding at the same time came from Chris Argyris
and Don Schon (1974) in their left-hand column exercise, developed to raise one’s
awareness of the way in which we also have two conversations going on—the private and

the public one. By recognizing that there may be differences between these two
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conversations, we can become more aware of the incongruity between what we say and
what we think. The notion of skillful communication is important for this study because
hiring managers of early-career scientists, as described earlier, expect that they will
communicate well in complex contexts.

In the Speaking the Unspeakable archetype, the adaptive challenge is actually
speaking the unspeakable, because doing so may “generate tension and conflict that will
have to be addressed” (Heifetz, et al., p. 82). Additionally, giving voice to the
unspeakable may make one “immediately unpopular and...lose standing in the
organization (or even her job)” (p. 82). Furthermore, when there is a senior authority in
the room, “it is riskier (and thus less likely) that someone will give voice to the
unspeakable” (p. 82).

Creating conditions for people to say what seems unspeakable is critical
for groups and organizations to make progress on adaptive challenges. When
people from different perspectives feel safe enough to speak up, then the
group/organization has access to a wider range of views, which helps inform
adaptive solutions. As Heifetz and colleagues indicated, “only by examining the
full range of perspectives can a group of people increase their chances of
developing adaptive solutions” (p. 82).

Archetype 4: Work avoidance. This archetype refers to “avoiding the harder work
of mobilizing adaptive change” (p. 84). According to Heifetz and colleagues, “in every
organization people develop elaborate ways to prevent the discomfort that comes when
the prospects of change generate intolerable levels of intensity” (p. 84). One of the work

avoidance tactics that Heifetz and colleagues identified in their decades of work in
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adaptive challenges is the tactic of focusing on only the technical parts of a problem in
order to avoid the adaptive parts.

The existence of adaptive challenges and the need to develop adaptive capabilities
has been supported by scholars in the disciplines of information technology (Kaminsky,
2012), medicine and health and environmental policy (Burke, 2007; Eubank, Geffken,
Orzano, & Ricci, 2012; Haeusler, 2010; Thygeson, Morrissey, & Ulstad, 2010), public
health (Koh, 2009; Koh & McCormack, 2006), and education (Daly & Chrispeels, 2008;
Drago-Severson, 2009; Randall & Coakley, 2007). What has not been explored as
thoroughly is the existence of adaptive challenges among scientists, specifically early-
career scientists transitioning to an applied environment.

Leadership Capabilities Among Scientists

The literature on leadership capabilities among scientists focuses primarily on
how to develop leadership capacities among people who interact with scientists from the
perspective of positions of management. For example, an initial review of the literature
on leadership in research and development (R&D) provides some insights into the
specific leadership capabilities for managing scientists or technical people. In a meta-
analysis of leadership in research and development organizations, Elkins and Keller
(2003) reviewed 23 empirical studies, starting as early as 1967. The first conclusion that
the authors made is related to the important role of engaging with stakeholders outside
the organizational unit:

...the R&D project leader not only has to lead internally and inspire team

members but also he or she should engage multiple roles including
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external ones. Namely, the leader should also boundary span with

important constituents outside the project group... (p. 601)

The second conclusion made in this extensive meta-analysis affirms the need for leaders
to engage with others on a common vision:

...transformational leadership appears to be an effective style for use in

R&D contexts. The inspirational motivation of providing a common vision

for the project enables team members from different disciplines to work

together to bring a technological innovation to fruition. (p. 601)

Transformational leadership may be applicable to an informal group leadership
context, whereby early-career scientists can be inspired by the vision of any one peer who
is able to speak to the needs of the group. In a formal context of leadership roles based on
authority, transformational vision may be more applicable to people who are in a position
to facilitate the development of a common vision. Early-career scientists are entry-level
staff and have not been known to influence research agenda. However, they may be able
to influence the vision of their unit’s research with the use of exceptional leadership
capabilities.

The third conclusion is based on studies focusing on the Leader-Member
exchange (LMX) literature. The authors summarize that: “...a high-quality exchange
relationship between the project leader and the team members can lead to more creative
and innovative outputs” (p. 602). This conclusion may be more applicable to those who
supervise early-career scientists. From my own practice, I am aware that supervisors have
an important influence on the development of leadership capacity among early-career

scientists and their willingness to engage in developmental activities of any sort.
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In another empirical leadership study, 118 R&D project teams from five firms
were followed over time to explore three models of leadership: transformational
leadership, initiating structure, and substitutes for leadership (Keller, 2006). The authors
wanted to know which model best predicted team performance outcomes. Results
indicate that “transformational leadership, initiating structure, and two of the substitutes
for leadership (i.e. ability and intrinsic satisfaction) matter to R&D project team
performance over time” (p. 208). The effect on initiating structure indicated that
subordinates need their leader to provide direction and structure, and this may be
something to consider when designing leadership development approaches for early-
career scientists. Early-career scientists may need a little more structure at the outset of
leadership development efforts, especially since we are attempting to increase a capacity
that has not been traditionally developed within the program. The additional structure
may provide the needed support that this group may be looking for.

The importance of team communication in project outcomes was tested in another
empirical study of 56 R&D teams. Results show that team communication was
“...significantly correlated with team performance” (Hirst & Mann, 2004, p. 152).
Communication included the “Open discussion of diverse viewpoints [which] creates
uncertainty about the adequacy of one’s position, curiosity and information seeking to
understand the contrary view...leading to high quality decisions” (p. 150). The authors
also note the importance of reflection in scientific discoveries.

The impact of charismatic leadership was examined in a study of 178 participants
comprising 34 R&D teams. Results indicate that leaders who inspire team members to

look for new solutions, and who create a sense of belonging and cooperation in the team,
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are associated with team innovation (Paulsen, Maldonado, Callan, & Ayoko, 2009).
While the literature on R&D leadership does provide some interesting insights into the
types of team leader behavior that foster team performance, the results appear to be less
relevant for early-career scientists who are not in formal positions of authority.

There are a few select publications that frame leadership from a perspective that is
applicable for early-career scientists. That is, leadership, as the capabilities needed to
make an analysis, have policy impact, namely to make their voices heard, and to be
included in important decision-making dialogues. I compared these publications with the
leadership expectations that CGW hiring managers have of early-career scientists in order
to situate the findings in the appropriate context for this research. Interview data were
obtained by reviewing, coding, and analyzing transcripts of hiring manager interviews.
The program conducted these interviews in 2010 as part of the formal program
competency development process. I wanted to see how the expectations of hiring
managers aligned with the literature outlining important leadership capabilities among
early-career scientists.

What I found was that the literature on leadership expectations of early-career
scientists generally matches the CGW hiring manager expectations that early-career
scientists develop leadership capabilities in the broad areas of self-awareness,
communication with others, communicating the impact of their science, and effective
action. For example, CGW hiring managers expect early-career scientists to exhibit self-
awareness and self-management leadership capacities. The literature reflects this capacity
and, in particular, the need for scientists to be adaptable (McGuigan, 2010), and to reflect

on and engage in self-development (Kishimoto & McGuire, 2010; Reeve, 2010;
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Yeganagi, 2010). CGW hiring managers and the literature both express the need for
scientists to work well with others and to eventually mentor and develop others’
capacities (Kishimoto & McGuire, 2010; McGuigan, 2010). CGW hiring managers want
early-career scientists to be able to translate complex models in simple ways. This is
especially important for ensuring that decision makers such as division directors, state
and local health leaders, and other healthcare administrators understand the analysis and
can take it into account when making policy and financial decisions. The literature also
reflects this need (McGuigan, 2010; Yeganagi, 2010). CGW hiring managers want early-
career scientists to generate new analytical methods requiring creativity. Creating
conditions for scientists’ creative expression is outlined in the literature (Sapienza, 1995).
Both the literature and CGW hiring managers reflect the leadership need for scientists to
align their research vision with that of the group they are working with. That is, to move
from working independently to working collaboratively (McGuigan, 2010; Reeve, 2010).
CGW hiring managers and several authors express the need for scientists to be socially
aware so that they can determine how they will use their skills to impact the most
pressing social concerns (Fan, 2010; Kishimoto & McGuire, 2010; Reeve, 2010).

There are some discrepancies between what CGW hiring managers want and what
the literature describes as leadership capacities among scientists. The literature outlines
three areas of leadership capacity among scientists that are not reflected as expectations
among CGW hiring managers: making sense of complex contexts, engaging in decision-
making processes, and capacities needed to manage other scientists. For example, the
literature makes reference to the need for scientists to make sense of the increasingly

complex contexts that they now operate in (Cheng, 2010; Kishimoto & McGuire, 2010;
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Touchie, Pressnail, Beheshti, & Tzekova, 2010). However, CGW hiring managers did not
articulate this need as such. Second, the literature articulates the need for scientists to go
beyond just using their technical skills to engaging in decision-making processes, where
often those who are making the decisions are not aware of the relevant scientific evidence
base. CGW hiring managers did not speak of early-career scientists engaging in decision-
making processes. Rather they spoke of early-career scientists providing brief documents
that help decision makers make their own decisions. To what extent does this speak to the
power dynamics that early-career scientists and eventually alumni find themselves in? A
search of the CGW human resources database shows that only one early-career scientist
in the entire CGW (comprised of nearly 14,000 employees) is in a supervisory position
where higher-level decisions begin to be made. One author wrote that being a good
manager of scientists involves being caring, having good managerial skills, and being a
good role model, in addition to being technically adept (Sapienza, 2005). CGW managers
did not mention capacities related to managing others. Another author showed, through
an empirical study, that a transformational leadership style (combining charismatic
leadership and intellectual stimulation variables) had a positive impact on R&D efforts
(Keller, 2006). Again, CGW managers did not allude to the possibility of early-career
scientists’ eventually managing others.

There are a number of leadership capacities that CGW hiring managers expect
among early-career scientists but that were not expressed in the literature. CGW hiring
managers want early-career scientists to engage in a developmental journey where they
grow in confidence as technical leaders, where they are willing to have their limits tested,

and where they move from dependence to interdependence. CGW hiring managers expect
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higher-order communication skills from early-career scientists. For example, CGW hiring
managers want early-career scientists to be willing to accept feedback without getting
defensive. CGW hiring managers want early-career scientists to be able to communicate
well with others, especially people from other disciplines. This involves being able to
decipher the meaning that others are communicating, and translating that into a joint
initiative. For example, a scientist may explain the need for an analysis using discipline
specific terms different from other disciplines. Early-career scientists are expected to
practice listening and inquiry skills, to be able to capture nuanced communication, and to
translate that into policy analysis questions. CGW hiring managers want early-career
scientists to be able to facilitate a conversation and come away with a collaborative
project with someone who does not know what they want at the outset of the
conversation. CGW hiring managers want early-career scientists to be able to explain the
relevance of their analysis in different contexts. Additionally, CGW hiring managers
want early-career scientists to have conflict resolution skills, as evidenced by the
expectation that early-career scientists be able to creatively diffuse conflict. With regards
to leadership capacities related to communication, CGW hiring managers expect early-
career scientists to adapt their communication to different audiences and communicate in
a tricky political environment.

CGW hiring managers expect early-career scientists to manage a number of
paradoxical tensions. For example, they expect early-career scientists to maintain
awareness of the organizational hierarchy, but also to know when to break the “chain of
command” rules to obtain timely input and advice. Similarly, CGW hiring managers

expect early-career scientists to hold another paradoxical tension difficult among
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scientists—to be able to balance perfection with practicality. This refers to the ability to
quickly develop an analytical model to answer a policy-relevant question without getting
stuck in perfection mode and producing nothing at all within the time bounds. Lastly,
CGW hiring managers want early-career scientists to be open to working on analyses that
may not be technically challenging but that have policy relevance. Additionally, CGW
hiring managers articulated an expectation that early-career scientists make sense of
complex diseases (not complex contexts) and quickly transition into the CDC’s technical
and organizational culture.

Action Research

I begin this section with a brief overview of the overarching methodology used in this
study, action research. I then focus on describing the theoretical elements of a particular
school of action research, Collaborative Developmental Action Inquiry, which is the
primary method used in this study.

Action Research is a type of applied research that involves systematic inquiry into
the nature of a specific organizational problem with the participants who are affected by
that problem (Merriam, 2009). Whereas traditional experimental/scientific research
involves identifying generalizable explanations that can be applied to all situations, AR
focuses on context-specific problems and solutions (Stringer, 2007). AR is a complex and
dynamic process described as:

A living, emergent process that cannot be pre-determined but changes

and develops as those engaged deepen their understanding of the issues to

be addressed and develop their capacity as co-inquirers both individually

and collectively (Reason & Bradbury, 2008, p. 4)
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The overarching methodology of AR is particularly well-suited for this study,
because the phenomenon of leadership development among early-career scientists is SO
embryonic and unexplored. Thus, an emergent and dynamic process is appropriate to
accommodate unexpected findings. AR methods and their emphasis on iterative cycles of
action and reflection, collaboration, and democratic action (Coghlan & Brannick, 2010;
Herr & Anderson, 2005; Reason & Bradbury, 2008) enabled me to explore an embryonic
phenomena with those impacted by it. Additionally, AR methods enabled me to explore
past, current, and emerging leadership challenges among scientists. As Chandler &
Torbert (2003) indicate, AR seeks to understand phenomena across multiple time
dimensions:

Most social science studies seek to make casual links between predictor

and dependent variables based on data or events that occurred in the past.

In contrast, action research aims not only to understand past events, but

also present phenomena, particularly the ongoing dynamics of human

interactions in which one is participant, as well as future intentions and the

forward design of joint organizing (p. 134)

Multiple time dimensions are relevant for this research, because this study met a
real organizational need to develop leadership capabilities among early-career scientists,
as it sought to simultaneously understand participants’ past leadership experiences; frame
current workplace challenges in the context of leadership; and design, with study
participants, future leadership development opportunities.

AR methods enabled me to gather context-specific knowledge about the nature of

the adaptive challenges early-career scientists face. Brooks and Watkins (1994b) indicate
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that “action technologies have traditionally arisen in situations in which ‘expert’
knowledge has been found less useful than ‘local’ knowledge” (p. 5). In this study, I did
not rely on an expert, such as a consultant, to tell us what the adaptive challenges were.
Instead, I systematically asked the early-career scientists, their supervisors, and their
mentors what their experiences had been. “Action technologies” refer to methodologies
whose epistemology is aligned with the notion that we can come to know from our
experience through cycles of action and reflection (Brooks & Watkins, 1994b). By
engaging with early-career scientists, supervisors, and mentors through cycles of action
and reflection, I was able, with my participants, to uncover the nature of the leadership
challenges that they faced.

There are many models of AR (Coghlan & Brannick, 2010; McNiff & Whitehead,
2009; Reason & Bradbury, 2008; Stringer, 2007). Coghlan and Brannick’s model (2010)
of AR guides this study and involves a pre-step, as well as constructing, planning action,
taking action, and evaluating action. Within each AR step, I employed the theory and
methods of CDAI, which are described in the next section from a theoretical perspective.
I describe the CDAI methods in Chapter 3 from a pedagogical perspective.
Collaborative Developmental Action Inquiry (CDAI)

Within AR, I had the choice to select which school of action research methods to
use for this study. Since a key inquiry in this study was what are the leadership
challenges early-career scientists face, and I was exploring this inquiry alongside an
organizational need to develop leadership among early-career scientists, I needed an
action research method that would help me to do two things at once: first, to explore the

problem with those affected, and second, to simultaneously generate outcomes that would
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help change (1) how early-career scientists interpret their role, and (2) their overemphasis
on technical skills. CDAI is both a theory and a pedagogical approach. The next section
elaborates on the key CDALI theoretical elements.

CDAI Theoretical Elements

There are two key CDALI theoretical elements: Collaborative action inquiry, and
the use of developmental theory to describe how people, groups, and organizations can
reliably and sustainably engage in action inquiry.

Collaborative action inquiry. The collaborative action inquiry theoretical
construct in CDAI is based on the collaborative inquiry approaches common to action
research. Collaborative inquiry in action research methods is informed by the seminal
work on cooperative inquiry conceptualized by Heron (1985). Heron described it as a
way to systematically engage reflection and action in a collaborative manner, so that
learning occurs from individual and shared experience as people engage in a refined
experiential learning cycle. Subsequent collaborative inquiry scholars added another
dimension to the definition of collaborative inquiry by making a note of the inquiry
question. Collaborative inquiry is “a process consisting of repeated episodes of reflection
and action through which a group of peers strives to answer a question of importance to
them” (Bray, Lee, Smith, & Yorks, 2000, p. 266). CDAI is collaborative in that,
theoretically, it requires the voluntary participation of individuals who are committed to
mutuality and collaboration (McGuire, Palus, & Torbert, 2007).

The process of collaborative action inquiry involves paying attention to
one’s experience on multiple levels to assess whether our actions, in the moment,

are aligned with our intentions (Torbert, et al., 2010).



The action element of collaborative action inquiry refers to taking adaptive
action in the very moment that we perceive a misalignment between intention and
action. When we take such action, we are essentially adapting to generate
alignment between intention and action. In order to make such adaptive changes,
CDAI emphasizes awareness of our four territories of experience. According to
Torbert (2004), improving our awareness to include our four territories of
experience involves first recognizing “how limited our ordinary attention and
awareness is” (p. 21). This approach of raising awareness aligns well with the
intention of this study to both explore adaptive leadership challenges and develop
adaptive capability in a context of emerging awareness regarding such
phenomena.

A unique aspect of CDAI is the linking of action and inquiry. Simply by
inquiring we are taking action, as Foster (2012) summarizes: “our actions may
serve as inquiries by generating unexpected outcomes and novel information from
our environment” (p. 1). Similarly, our inquiries may serve as actions: “all our
inquiries are in some sense also actions in their framing, biases, omissions, modes
of communication and impacts on the external world” (p. 1). The effective joining
of action and inquiry involves being timely about our actions and inquiries
(Torbert, 2004). Timeliness is important for the exploration of leadership
development among early-career scientists in an applied setting, because the
context in an applied setting is constantly changing based on external conditions

of budget, priorities, and staff changes. Being timely in an applied setting is

36
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relevant, because an effective action is ineffective the moment it is no longer
timely.

An important aspect of this study that emerged through the iterative cycles
of AR was the implementation of action learning as a leadership learning
intervention. The collaborative nature of action inquiry in which the group
developed “‘shared goals through inquiry, collaboration, and mutual uses of
power” (Foster, 2012, p. 1) was essential, because the leadership project the early-
career scientists took on could not be done alone.

To effectively and consistently practice collaborative action inquiry
requires people, groups, and individuals to have certain capabilities. CDAI
addresses this question of the capabilities needed by the integration of
developmental theory into its theoretical underpinnings, which is discussed in the
next section.

Developmental Theory. The integration of developmental theory has been noted
as “one of the most important contributions of CDALI to the field of Action Research”
(Foster, 2012, p. 6). CDAI uses developmental theory to raise the notion of
developmental stage, and posits that adults differ in terms of what stage they are in
(Torbert, 1976, 1987; Fisher & Torbert, 1995; Foster & Torbert, 2005). Some
developmental psychologists indicate that developmental stage is more important than
personality or preferences in predicting behavior (Cook-Greuter, 2004). This is relevant
for leadership development, since leadership involves mobilizing people and resources to
contend with adaptive challenges (Heifetz, et al., 2009). Mobilizing oneself and others

requires action. According to CDAI theory and its developmental integration, our actions
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become more effective, timely, just, and sustainable as our meaning making increases in
complexity. The way we interpret the environment opens us to the multiple meanings of
cognition (to recognize), emotions (affect), and the dynamics of interpersonal behaviors.
This, in turn, impact action on the first-person (within ourselves), second-person (with
others), and third-person (in the organizational system) levels (Torbert, 2004). Meaning
making is relevant to this study of adaptive leadership because meaning making refers to
how we interpret or make meaning of our experience. The CDAI method offers tools and
approaches for making increasingly more complex in order to engage in the deeper
double-loop learning to work through adaptive challenges. How we make meaning
affects how we act (Cook-Greuter, 2004). Revisions in meaning making are related to
successful adaptation (Cook-Greuter, 2004; Drago-Severson, 2009; Heifetz, et al., 2009;
Kegan, 1982).

CDALI theory outlines a sequence of action logics that describe different
meaning-making approaches. People, groups, and systems can transform their
action logics as they “gradually gain the capacity to monitor all four territories of
its activity and to develop greater congruity, integrity, and mutuality among
them” (Torbert, et al., 2010, p. 6). Developing this awareness and capability to act
in timely ways takes time, but is essential for engaging in applied and complex
contexts that require more open and permeable ways of interpreting the
environment. CDAI and its developmental focus have most recently been outlined
as “widening circles of awareness and behavioral choices on a spiral of personal
growth. As people progress through each developmental stage, the same set of

basic issues like identity, power, and love get revisited at each transition” (Foster,
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2012, p. 7). Identity, power, and our sense of being acknowledged became
important topics in this study as early-career scientists moved beyond the limits of
their role to enact leadership on behalf of themselves, their group, and the
organization.

Meaning making evolves under the right conditions and depends on an individual,
group, or organization’s ability to digest single, double, and triple-loop feedback
(Torbert, et al., 2010). Long-term practices such as “self-reflection, action inquiry, and
dialogue as well as living in the company of others further along on the developmental
path has been shown to be effective” (Cook-Greuter, 2004, p. 277) in supporting the
evolution of meaning making. A key point is that a developmental shift requires the right

conditions and time.

Empirical

Collaborative Inquiry

Empirical studies often bolster the theoretical literature. Since collaborative
inquiry is such an important aspect of CDALI, in this section I elaborate on theoretical
basis and empirical studies conducted using collaborative inquiry.

Collaborative inquiry is guided theoretically by John Heron’s (1985) prominent
work on cooperative inquiry and Peter Reason’s (1988) work on participatory human
inquiry. As Bray and colleagues (2000) comment on Heron and Reason’s participatory
worldview, “Participation and democracy are seen as essential for meaningful inquiry
into the human condition and the resolution of dilemmas, questions, and problems, that

are part of that condition” (p. 266).
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There is a distinction between collaborative inquiry and action research that is
important to note. Whereas the intent of action research is to make a change in the
system, the purpose of collaborative inquiry is for those involved in the inquiry group to
develop their own personal or professional capacities. As Kasl and Yorks (2002) note:

...the purpose of action research is to change the system; the process is

driven by a problem in the system. Action researchers gather information

from many different sources within their environment for purposes of

analysis and intervention. The action research team focuses its learning

goals on the system. In contrast, the purpose of CI is for members of the

inquiry group to change themselves. (p. 5)

Kasl and Yorks (2002) emphasize that “Collaborative inquiry (CI) provides a
systematic structure for learning from experience” (p. 3). Key elements of Cl are: (1) the
iterative cycles of reflection and action, (2) peers as co-researchers, and (3) the inquiry
question (p. 3).

Cycles of Action and Reflection

In one of the earliest collections of articles on the role of reflection and learning,
Boud, Keough, and Walker (1985) raised some compelling questions regarding learning
from experience:

What is it that turns experience into learning? What specifically enables

learners to gain the maximum benefit from the situations they find

themselves in? How can they apply their experiences in new contexts?

Why can some learners appear to benefit more than others? (p. 8)
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The authors identified the importance of reflection as a key variable in addressing the
above questions and in learning from experience. They note that “...reflection is a vital
element in any form of learning and that teachers and trainers need to consider how they
can incorporate some forms of reflection in their courses” (p. 8).

Various scholars have emphasized that learning from experience is facilitated by
reflection (Boud, Keogh, & Walker, 1985; Jarvis, 1992; Kolb, 1984; Mezirow, 1997,
2000). Dewey (1933) first conceptualized the notion of reflection in learning and defined
it as “active, persistent, and careful consideration of any belief or supposed form of
knowledge” (p. 9). This “reconsideration” of experience and reinterpreting it to form new
perspectives continues to influence current models of reflection. However, the difference
between the models is when reflection occurs —either after the experience or in the
moment of the experience.

Kolb (1984) and Jarvis (1992) both indicate that learning occurs when new
conceptual meaning is developed after reflection on experience. Kolb’s (1984) model of
learning from experience that consists of four elements: concrete experience, observation
and reflection, the formation of abstract concepts, and testing in new situations.
According to this model, learning occurs when new conceptual meaning is developed
after reflection on experience. The learner, then, engages in active experimentation based
on the new conceptual meaning, which then leads to a new experience. Jarvis (1992)
elaborated on Kolb’s model of learning from experience, by identifying the learning
responses from experience: (a) nonlearning (e.g., rejection), (b) nonreflective learning
(e.g., memorization), and (c) reflective learning. Jarvis further extended reflective

learning by identifying three types of reflective learning: (a) contemplation, (b) reflective
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skills learning, and (c) experimental learning. Jarvis indicates that experimental learning
occurs when “...theory is tried out in practice, and the result is a new form of knowledge
that captures social reality” (p. 78). The notion of experimental learning that Jarvis brings
to Kolb’s theory of learning from experience is more aligned with collaborative inquiry,
because Jarvis outlines a “...more interactive, systemic relationship between practice,
experimentation, reflection, and evaluation” (Bray, et al., 2000, p. 9).
Mezirow (1997, 2000) indicates that reflection can happen more spontaneously. Instead
of reflection being sharply divided from action as Kolb outlined, Mezirow indicates that
reflection can happen in the moment of action. As Bray and colleagues (2000)
summarize: “Mezirow points out that one can engage in reflection although taking
thoughtful action, even it involves only a split-second pause to assess what one is doing.”
(p- 9). Regardless on when reflection occurs, action and reflection are key practices in
collaborative inquiry because they are a: “...a powerful approach to learning from
experience and, simultaneously, a valid method of conducting inquiry into the nature of
experience” (Bray, et al., 2000, p. 10). Exploring the nature of experience through
inquiry, reflection, and action are key aspects of collaborative inquiry.
Peers as Co-Researchers

Another important element of collaborative inquiry is the peer-like nature
relationship between the members of the inquiry group. This collaborative emphasis is
informed by the participatory worldview, as espoused by Heron and Reason (1997) and
Torbert (1991). Heron and Reason (1997) underscore that co-operative inquiry is

“...research done by people with each other, not by researchers on other people” (p. 8).
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The participatory principle is also outlined by Coghlan and Brannick (2010) in discussing
the collaborative nature of action research:

...AR is a collaborative, democratic partnership. Members of the system

that is being studied participate actively in the cyclical process [of action

research]. Such participation contrasts with traditional research where

members of the system are subjects or objects of the study. (p. 5)

Bray and colleagues (2000) elaborate on what it actually means to engage in inquiry with
people rather than on them: “Each participant is a co-inquirer—shaping the question
designing the inquiry process, and participating in the experience of exploring the inquiry
question, making and communicating meaning” (p. 7).

In one collaborative inquiry group, the initiator made an adjustment to this
participatory principle by taking into account the organizational context in which she was
operating. Van Stralen (2002) describes a collaborative inquiry in which she and six
nursing managers explored the challenge of increasing mutual respect and cohesiveness
among management and staff. Van Stralen points out that, due to the organizational
context of reliance on expert models, she purposefully adapted the traditional
collaborative inquiry approach to match the culture of the organization. For example,
instead of having participants assume responsibility for decision-making as is customary
in traditional collaborative inquiry, Van Stralen slowly transferred responsibility in a
culture that was used to expert models:

Members of this culture are accustomed to expert models in which

facilitators or trainers take charge. Participants expect formal direction and

logical organization of learning activities. Recognizing these expectations,
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I knew I should begin the learning program as a traditional facilitator, but I

also actively intended to transfer responsibility to the learners. (p. 19)

The author notes that the organizational culture she is working in expects more
expert initiation, and so she initially assumed an expert role and then slowly transferred
leadership to the inquirers in a skillful way:

I planned a number of steps that gradually transferred responsibility and

helped participants grow confident in their ability to assume leadership for

the process. For example, in the first meeting I took notes about the

emerging themes of reflection. In the second meeting I asked for a

volunteer to record emerging themes and distribute these notes to all

members of the group within five days. At the third meeting, I asked for

two volunteers who would help plan and facilitate the next meeting. These

volunteers met with me by phone. We repeated this pattern for the next

two meetings. (p. 19)

The modified approach to engaging inquirers that Van Stralen used shows that
collaborative inquiry, and in this case the participatory principle, can be adapted to match
the reality of the organizational culture.

Inquiry Question

The final element of collaborative inquiry is the nature of the inquiry question.
Since collaborative inquiry is based on an epistemological foundation of democratic
participation (Heron & Reason, 1997), the inquiry question is generated by the inquirers
based on their own needs and interests. Two basic principles guide the inquiry question:

“(a) the inquirers can explore it through their own experience, and (b) every member of
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the inquiry is equal relative to the others in terms of his or her ability to address the
question” (Bray, et al., 2000, p. 12). The democratic nature of collaborative inquiry is
expressed in these two principles whereby participants can both explore and address the
inquiry question in equitable ways.

The inquiry question is also subject to change through the cycles of action and
reflection. As Kasl and Yorks (2002) indicate, “participants organize themselves in small
groups to address a compelling question that brings the group together. In order to
construct new meaning related to their question, collaborative inquirers engage in cycles
of reflection and action” (p. 3). New meaning is constructed through action and
reflection. Furthermore, the answer to the inquiry is informed by personal experience:
“Together, inquirers formulate a compelling question that they can answer by examining
‘data’ from their personal experience” (p. 5).

Table 2 demonstrates that the inquiry questions across empirical studies differed
substantially, and this is evidence of the situated nature of the inquiry groups. In other
words, the inquiry question is not a standard question, but instead it is based on a
practical challenge that the group is compelled to address. Therefore, it is expected that
inquiry questions will vary across groups. Furthermore, the majority of the questions
across inquiry groups related to increasing personal or professional effectiveness. For
example, an inquiry group of health clinic supervisors, Lehmann and colleagues (2004)
sought to explore a challenge that permeated the organization for years regarding
employee attrition and supervision. Their inquiry, “What are the factors that hinder
effective supervision?” led the group to identify the root causes of poor supervision that

the group had previously been unaware of. Another inquiry group wanted to improve the
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environment for diversity in their organization (European-Amerian Collaborative
Challenging Whiteness, 2002) and began with an inquiry related to first improving their
understanding of what it means to be a member of a dominant society. In one of the
earlier inquiry groups of counselors (Heron, 1985), the inquiry group sought to reach
clarity on process: “What are the different states of being the clients go through?” A
group of 11 community women (Smith, 2002) were driven by the inquiry, “What are the
ways that we can lower the barriers to peer counseling?” In all cases, the inquiry
questions were those to which answers could be found through personal direct experience
with the phenomena underlying the question.

Some of the inquiry groups explored questions of personal identity or perplexing
social complexity, such as oppression and hegemony. For example, in an inquiry among
Jewish women (Rosenwasser, 2002) participants explored the question, “How does
internalized Jewish oppression manifest in us, and what are the strategies for resisting and
healing from this oppression?” Another group of women scholars (Pritchard & Sanders,
2002) who were challenged as women of color in an institution dominated by Western
cultural hegemony explored the question, “What does it mean to be socially engaged,
spiritually full Women-of-Color scholars?” In both cases, some personal transformation
occurred. For example, in the case of the women scholars, an outcome of the inquiry
group was realizing that education is a form of social activism and of implementing that
way of knowing on a daily basis. In the case of the Jewish women, the inquiry group
helped the women develop a sense of community, which they realized was a powerful
antidote for the very issue of negative internalized messages that they were challenged

with. In a third group of women exploring ways of empowering transformative learning,
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the outcome of the inquiry group was an increased self-awareness of themselves as
agents of transformation (Roberson, 2002). Another inquiry group explored the self-
awareness of intuition in an educational setting (Zelman, 2002), and the group was able
to validate intuition as a way of knowing.

A few inquiry groups used collaborative inquiry to improve curriculum design
and teaching. For example, in one inquiry project consisting of six groups of teachers, the
participants sought to find out how teachers can see themselves as constructors of
knowledge instead of relying on transference of knowledge from others (Moran, 2007).
An outcome of the inquiry group was discovering that inquiry groups themselves support
young and inexperienced teachers to be more proactive. Another inquiry group consisting
of nine teachers from nine school districts (Nelson, Slavit, Perkins, & Hathorn, 2008)
wanted to find out how to best teach mathematics. The inquiry group generated learning
and transformation of the group’s beliefs about learners, learning, and instructional
activities. These changes then contributed to how instructional design and teaching were
approached. Another inquiry group of educators (Zech, Gause-Vega, Bray, Secules, &
Goldman, 2000) engaged in a multi-level inquiry design whereby inquiry questions were
addressed at multiple levels of the educational system: the classroom, the school, and the
community of teachers. At the classroom level, the inquiry group of educators gained
new insights on what constitutes evidence of student understanding. These insights
resulted in changes in instructional practices. The inquiry groups developed new
capacities among the educators, including the capacity to seek out and learn from
multiple perspectives. At the school level, the inquiry groups led to increased awareness

that the issue being grappled with (how to increase student understanding) was broader
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than at first conceptualized. As a result, there was less blaming, and increased revision of
assumptions regarding the issue. At the teacher community level, the inquiry groups
resulted in the teachers seeing themselves as active constructors of their own knowledge.
Furthermore, they discovered how to sustain collaborative communities of inquiry for
continued learning.

There was only one inquiry group that used inquiry practices to guide leadership
development (Foster & Carboni, 2009). In this inquiry group, multiple pedagogical
approaches were used, in addition to inquiry, to develop practical leadership skills. These
practices were personal cases, individual action inquiry projects, peer-coaching teams,

and role modeling.
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Table 2
Select Empirical Studies Using Collaborative Inquiry
Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
European- 13 groups Project purpose: To develop a | Most groups | Action/reflection | Participants report
American and 50 personal understanding of met face to cycles; changed beliefs
Collaborative | participants, | what it means to be a member | face; several | monthly and behaviors,
Challenging | including of the dominant group in participated | reflection papers; | including more
Whiteness faculty, adult | society; to translate this new | on-line. end of semester effective
(2002) students, and | understanding into changed Inquiries ran | report from each | communication
community behavior and social action; to | for nine group; private
members improve the environment for | months; new | electronic
diversity groups conference;
formed each | sharing of
year learning with
academic
community
Foster and 40-60 Project purpose: Revise Required Action Science Students develop | Evaluating
Carboni evening curriculum using an Action leadership and Action new practical, impact of
(2009) MBA Inquiry pedagogy for the workshop Inquiry actionable action
students development of practical with Learning leadership science and
leadership skills required in individual practices from behaviors: Al methods
the real world. action action science skillfulness that on
inquiry and action can guide action in | leadership
projects inquiry: personal | new and development
cases showing unexpected
Model 1 and situations;

Model 2 reframe,

leadership as a
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
individual Al state of being
projects, self-
directed peer
coaching teams,
role modeling
Heron (1985) | Counselors Inquiry: What are the Three Action/reflection | Most refined map
different states of being that | meetings at cycles collectively
clients go through? three-week developed by the
intervals group documented
the stages that
clients go through
Lehman et al. | 10 health Inquiry: What are the factors | Two Action/reflection | Identification of
(2004) clinic that hinder effective workshops cycles root causes of poor
supervisors supervision? over five Journaling supervision
months
Moran Six groups Project purpose: To help Each team Action/reflection | Implementation of | Need for
(2007) each teachers see themselves as implemented | cycles collaborative more CI
consisting of | constructors of knowledge a six-week Journaling projects provided | studies in
four teachers | instead of relying on project with a | Implementation | many critical more
per group transference of knowledge small group | of collaborative | components for diverse
from others of pre-school | teaching projects | generating setting over
children collaborative longer
inquiry periods of
Inquiry groups time to
supported young, | better
inexperienced understand
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
teachers to take how CI
deliberate action contributes
to teachers’
development
Nelson et al. | Nine teachers | Inquiry: How to improve Seven 1.5-3 | Action/reflection | Development of an | How to
(2008) from nine students’ command of hour cycles inquiry stance and | overcome
school mathematical and scientific meetings engaging as the
districts language over one year learners supported | intellectual
transformations of | effort and
teachers’ beliefs time needed
about learners, to create
learning, and powerful
instructional inquiry
activities groups
Pritchard and | Five graduate | To face the What does it | Six sessions | Action/reflection | Implementing on a
Sanders students challenges of | mean to be in eight cycles daily basis the
(2002) being women | socially months lived reality that
of color in engaged, education is a form
institutions spiritually of social activism
dominated by | full Women- that is sustained
Western of-Color through spiritual
cultural scholars? practices
hegemony
Roberson Four To explore How can Six-hour Action Inquiry Participants
(2002) professional | ways of [we] meetings at Action/reflection | became more
women empowering | contribute to | monthly cycles aware of
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
transformativ | the intervals for | Process that themselves and
e learning and | conception one year facilitate others as choice-
to experience | and nurture transformation: makers and of
collaborative | of learning Deep listening, themselves as
inquiry as communities storytelling, agents of
adult that empower being present to | transformation
education and others as
strategy transform? companions on
the journey, and
being open to the
presence of
creative spirit
Rosenwasser | 10 Jewish To explore How does Monthly six- | Action Inquiry Developed sense
(2002) women their internalized hour sessions | Action/reflection | of community,
internalized Jewish for 10 cycles powerful antidote
negative oppression months Traditional to internalized
societal manifest in action/reflection | messages
messages as | us, and what cycles Realization that
Jewish are strategies Then shifted to shared pain
women and to | for resisting embodying resulted from
learn how to | and healing healing systemic
heal their from this practices: oppression
self-hatred oppression? storytelling,

songs, artwork,
movement, and
theater
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
Smith (2002) | 11 To explore What are the | Four-hour Action Inquiry Inquiry group
community collaborative | ways that we | meetings at Action/reflection | shifted from being
women learning and | can lower the | monthly cycles learners who
diverse in understand barriers to intervals for | Collaborative receive knowledge
race, what is peer one year storytelling to to being learners
language, needed to counseling? develop trust who construct
and expand a Ways of knowledge
education small knowing Discovered that
organization cultural
devoted to differences can be
peer a trusted, creative
education resource.
Using rounds of
public discourse,
they tested new
knowledge and
developed new
work
Van Stralen Six nursing To heal How do we Eight cycles | Action Inquiry Inquiry group
(2002) managers fragmentation | communicate | of reflection | Action/reflection | expanded thinking
and in order to and action in | cycles and action to value
separation promote a Eight Guided personal
between culture of months. visualizations relationships;
management | mutual Reflection Objects in authentic
and staff respect and sessions were | learning communication;
cohesiveness | four hours, environment to work practices that
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
among scheduled at | stimulate promote
management | two-week imagination community
staff from intervals Expressive arts Demonstrated
departments, for reflection empowered
shifts, and Ways of leadership by
facilities? knowing taking action that
resulted in a
hospital-wide
employee
recognition
celebration
Yorks (2005) | 11 action Project purposes: (1) address | Meetings and | Practitioner- Collaborative What
teams of the issue of workplace projects over | based space dependent practices
practitioners | aggression, (2) develop three years collaborative on time spent in can extend
and academic | quantitative models that action inquiry collaboration the effect of
researchers might be used to make the Action/reflection | Sustainability of collaborativ
from the U.S | business case for the cycles collaborative space | e space in a
Dept. for reduction of workplace Learning dependent on face- | virtual
Veterans aggression, and (3) adopt a practices from time with group; setting?
Affairs (VA) | practice-grounded action action science, space is fragile,

research model for the
process

reflective
practice, org.
behavior and
learning:
Reflection,
dialogue,

disrupted by strong
personalities
Action teams with
greater
collaboration and
reflective
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
learning, behaviors were
window, ladder more effective;
of inference, able to exert their
harvesting the leadership
learning
Zelman Seven To explore How can we | Six sessions | Action/reflection | Participants
(2002) inquirers (six | the role of promote or over eight cycles validated intuition
women, one | intuition in an | nurture months as a way of
man). Five educational intuition? knowing
are faculty setting; to
and two are | nurture
administrator | intuition
S among the
inquirers and
their students
Zech et al. Three CI To explore Classroom: Classroom: Action/reflection | Classroom: New How to
(2000) contexts; how to shift How domy | teacher and cycles insights into what | sustain
Context 1: the focus of students facilitator constitutes inquiry
The classroom develop engage in six evidence of groups over
classroom instruction understandin | two-hour student time. Is an
from g about place | sessions in understanding; outside
memorizing value? the spring rethinking of and | influence
facts to ending with a changes in necessary to
learning with two-week instructional bring the
understanding institute in practices community
of the summer Overall: Deepened | together to
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
mathematics All three knowledge of further
and writing contexts content and inquire into
occurred over learning processes; | content
a two-year seeking out and knowledge
period learning from and student
multiple understandin
perspectives; g?
viewing expertise
as emerging from
the group’s shared
inquiry and
conclusions
Zech et al. Context 2: To explore School School Action/reflection | School
(2000) The school how to shift community: | community: | cycles community:
the focus of | How do we Three all-day Seeing the
classroom structure trainings plus problem in terms
instruction learning tasks | monthly of a broader
from to support the | meetings picture of student
memorizing | development understanding; less
facts to of student blame; revising
learning with | understandin assumptions
understanding | g?
of
mathematics
Zech et al. Context 3: To explore Teacher Teacher Action/reflection | Teacher
(2000) The teacher how to shift communities: | communities: | cycles communities:
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Author (s) Subjects and | Inquiry Inquiry Process Learning Key Needed
and Date Setting Purpose Question Methods Findings/outcomes | Research
(blank cell=
future
research not
indicated)
communities | the focus of How do my | Monthly Begin to see
classroom students meetings themselves as
instruction develop active constructors
from understandin of their own
memorizing | g about knowledge;
facts to writing? discover how to
learning with create and sustain
understanding collaborative
of communities on
mathematics inquiry for

continued learning
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Summary of Empirical Studies

The learning outcomes of the fourteen inquiry groups (Table 2) correlated on
frequency and duration of meeting, and pedagogy. For example, inquiry groups that met
more frequently and implemented pedagogies designed to yield deep learning (e.g. action
science) had the most important learning outcomes within a level of learning (e.g.
individual) or across levels of learning (e.g. individual, group, and system). For example,
two inquiry groups (Roberson (2002); Smith (2002) met frequently and for long durations
such as six-hours at monthly intervals and four-hours at monthly intervals, respectively,
for one-year. These groups used a variety of methods to yield deep learning (as outlined
in Table 2), and thus had had important first-person level learning impacts. These impacts
included an increased self-awareness of being agents of change and a discovery that
cultural differences can be a trusted and creative resource. This integrative finding across
groups suggests that frequency, duration, and pedagogy have the greatest influence on
learning outcomes.

Of the fourteen inquiry groups outlined in Table 2, two had insights solely on the
phenomenon they were exploring (Heron, 1985; Lehman et al., 2004). Eight groups
experienced learning at the individual level (European-American Collaborative
Challenging Whiteness, 2002; Foster and Carboni, 2009; Moran, 2007; Nelson et al.,
2008; Pritchard and Sanders, 2002; Roberson, 2002; Smith, 2002; Zelman, 2002). One
group (Rosenwasser, 2002) experienced learning at the group level. Three groups
experienced learning at the individual and group levels with systemic impacts at the

system level (Van Stralen, 2002; Yorks, 2005; Zech et al., 2000).
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The logistics of implementing the cycles of action and reflection varied depending
on the question under inquiry. Table 2 shows that the inquiry groups met at various
frequencies and for different lengths of time. For example, inquiry group duration ranged
from as little as three weeks in one of the first inquiry groups (Heron, 1985) to as long as
three years in a funded study (Yorks, 2005). Most groups met for a duration that ranged
from six months to one year. The frequency of group meetings also differed across these
empirical studies. The most frequent meeting intervals were every two weeks (Van
Stralen, 2002). The most infrequent meeting interval was every two and a half months
(Lehman et al., 2004), with the majority of inquiry groups meeting on approximately a
monthly basis.

Summary of Chapter

My literature review on leadership theories revealed a promising area of
leadership research focused on “...understanding what constitutes an individual’s level of
developmental readiness or one’s capacity or motivational orientation to develop one’s
full potential” (Avolio, et al., 2009, p. 426). This research is relevant for developing
leadership among early-career scientists, because it points out that an early-career
scientist’s developmental readiness will impact how they interpret their new work context
and what kind of action they take. Early-career scientists are entering a new work culture
requiring adaptation to many changes; thus, the notion of the capabilities needed to adapt
and make an impact are more palatable to an organizational culture that may not be quite
ready to see its emerging scientists as emerging leaders. Many stakeholders I have spoken
with view leadership from the perspective of traditional and outdated Industrial Age

models whereby only those in positions of authority have the right to develop leadership
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skills. This traditional, top-down way of thinking about leadership is no longer
appropriate in today’s knowledge organizations because, “...the problems with which
human organizations deal are simply too complex to be effectively coordinated by top
down managers” (Uh-bien & Marion, 2008, p. xiii).

The literature on leadership capacities among scientists primarily focuses on how
to develop leadership capabilities among people who interact with scientists from the
perspective of positions of management. There is little empirical data on what leadership
capabilities are needed by scientists who are not in formal positions of authority, such as
early-career scientists. Some recent articles have articulated the need for scientists to
develop leadership capabilities to move their science forward, be influential in policy-
making discussions, and interpret increasingly complex contexts (Cheng, 2010;
Kishimoto & McGuire, 2010; McGuigan, 2010; Touchie, et al., 2010; Yeganagi, 2010). I
compared these capabilities with the leadership capabilities that CGW managers who hire
early-career scientists expect, and found concurrence in the broad areas of self-
awareness, working with others, communication, and effective action. This finding is
important, because it shows that hiring managers expect that early-career scientists will
have leadership capabilities to be successful in their jobs in line with the emergent
literature on leadership among engineers.

My review of the Collaborative Inquiry literature resulted in my recommendation
to explore other methods known to yield deeper learning and transformation, such as
Action Inquiry (Brooks & Watkins, 1994b). Facilitating deeper learning and
transformation is needed. In general, early-career scientists and their supervisors/mentors

have not expressed an interest in or a recognition of the importance of developing
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leadership capabilities. Yet the challenges they face require leadership capability. Thus, I
believe, that action inquiry will help facilitate a shift in this way of thinking/behaving.

A gap at the intersection of the three literature streams reviewed is: How does the
developmental approach, integrated with action inquiry, help to both understand the
nature of the leadership challenges that scientists face and simultaneously develop their
capability as emerging leaders? This study makes a contribution to answering this

question.



62

CHAPTER 3
METHODOLOGY

To explore the adaptive challenges that early-career scientists face, [ needed a
methodology that would enable me to get my hands dirty, a methodology that would
offer a thick description of the leadership challenges that early-career scientists face and
how CDAI helps identify and develop leadership in an applied practice setting. I needed
methodologies that would enable me to co-inquire about the leadership challenges early-
career scientists face.

This study uses the methodologies of action research (AR) (Coghlan & Brannick,
2010; McNiff & Whitehead, 2009; Reason & Bradbury, 2008; Stringer, 2007), action
inquiry (Torbert, 1991, 2004; Torbert, Herdman-Barker, Nicolaides, & McCallum, 2008;
Torbert, 1999; B. Torbert & Taylor, 2008; Torbert, et al., 2010), and action learning
(O'Neil & Marsick, 2007; Watkins & Marsick, 1993, 2010, 1996) to inquire about and
reflect on the adaptive challenges that science early-career scientists face, and the support
that they need in order to respond in a skillful and timely manner to adaptive challenges.
AR, action inquiry, and action learning fall under the larger rubric of “action
technologies,” a term coined by Brooks and Watkins. Action technologies are
methodologies whose epistemology is aligned with the notion that we can come to know,
from our experience, through cycles of action and reflection (Brooks & Watkins, 1994a).
Action technologies are particularly well suited for this study, because these
methodologies directly engage those practitioners who are affected by the challenge

being explored. As Herr and Anderson (2005) indicate regarding the trustworthiness of
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AR data, “one test of the validity of AR is the extent to which actions occur, which leads
to a resolution of the problem that led to the study” (p. 55). For example, insights from
the practitioners in this study, namely the early-career scientists and their supervisors,
inform the research questions to a greater degree than expert leadership trainers, who had
previously been engaged to deliver the traditional leadership workshops, but were not
meeting the learning needs of the early-career scientists. Brooks and Watkins (1994b)
acknowledge the challenge of expert knowledge in contexts where “practitioners should
know more about their lives and work and in more insightful and complex ways” (p. 5)
than experts. Brooks and Watkins note that “action technologies have traditionally arisen
in situations in which ‘expert’ knowledge has been found to less useful than ‘local’
knowledge” (p. 5). Figure 3 shows how these methodologies are connected in the meta-

framework that guides this study.
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Figure 3. Action technology meta-framework: AR, CDAI, and AL methodologies
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There are a number of action technologies that draw from the individual’s
experience for the purposes of skillful action in the world. These include AR, action
science, action learning, participatory research, and collaborative inquiry (p. 5). Each of
these methodologies is intended to produce new knowledge that informs action. The
primary method used in this study was CDAI. The key CDAI methodological elements

employed in this study are summarized below.

CDAI Methodological Elements

CDALI was used to collaboratively inquire about and understand the types of
adaptive challenges that early-career scientists face in their transition to CGW. CDAl is a
pedagogical methodology, in that participants engage in reflection and inquiry in a
collaborative manner so that learning occurs from individual and shared experiences. It
emphasizes first-person (inquiry into our own actions in the world), second-person
(inquiry into our action with others), and third-person inquiry (inquiry into how our
collective actions impact the larger organization) (Torbert, 2004).

The basic notion behind CDAI is that, to collaborate with each other in more
timely ways, we need to have an awareness of four “territories of experience” (Torbert,
2004), as well as have the capability to accept feedback, specifically single-, double-, and
triple-loop feedback. Given my research questions and the context in which there existed
a paradox around leadership development, I needed a community of inquiry to get at the
root of the paradox described earlier. This paradox is one where there is a demand for
early-career scientists to enact complex leadership capabilities. However, there is an

over-emphasis on technical training and a disinterest in leadership development. This
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paradox, in some ways, is the manifestation of an adaptive challenge. Adaptive
challenges are not resolved with the knowledge at hand; rather, resolution requires
multiple perspectives (Heifetz, et al., 2009). To get at the root of the paradox, I needed a
methodology that would enable me to explore, with those affected by the paradox, what
is occurring beyond what is simply being said—to explore the thinking, feeling, and
being behind what is being said, or not said, about scientists and leadership development.
I chose CDAI because, of all the action research schools, CDAI uniquely considers
mental models, meaning making, and the timely joining of action and inquiry. These
elements are essential for exploring the question of leadership challenge in the kind of
fast-paced, applied multidisciplinary environment that early-career scientists operate in.
Three Types of Research

Transformational inquiry practices integrate three types of research. These are
first-, second-, and third-person research practices. CDAI offers a comprehensive
approach to integrating first-, second-, and third-person inquiry. Integration of these
practices is connected to timely action: “One of the central claims of collaborative
developmental action inquiry is that ongoing timely action requires the integration of
three types of research/practice in the very midst of practice” (Foster, 2012, p. 4). This
approach is relevant and important for this study, because the aim is not only for early-
career scientists to develop their leadership capabilities individually and as a group, but
also for them to use those capabilities to impact their organization. These three inquiry

practices are further elaborated in the next sections.
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First-Person Research/Practice

First-person practices refer to “efforts to expand and deepen one’s attention to
encompass four ‘territories of experience’ simultaneously” (Steckler & Torbert, 2010, p.
105), and to “establish alignment or integrity among them” (Steckler & Torbert, 2010, p.
105). The goal of first-person research practices is to increase first-person integrity. A
CDAI pedagogical approach for increasing first-person integrity is reflection and
meditation to gain greater awareness of the Four Territories of Experience (Torbert,
2004). The first territory is the experience of the outside world, the second is one’s own
experience of how we are performing/behaving, the third is one’s action logics or ways of
interpreting our experience, and the fourth is a greater awareness or “regardfulness for the
dynamic quality and source of attention itself.” (Steckler & Torbert, 2010, p. 106).

In this study, the first-person research practices, such as reflection and journaling,
were introduced in the first two action inquiry sessions. Action inquiry sessions refer to
the monthly meetings, with the two action research teams, where CDAI methods were
applied to develop leadership capabilities. The intention behind these was to emphasize
reflection in action on intentional behavior, but also to encourage me and the early-career
scientists to look at multiple levels of experience (e.g., feeling and thinking) in order to
understand why we don’t achieve our intended outcomes (Torbert, 1991, 2004). This
distinction was important and relevant for my research, because I am particularly drawn
to the notion of awareness and of integrating data on multiple levels of experience in
order to close the gap between intention and action. Additionally, the program is
designed so that the majority of the learning occurs through on-the-job learning, and

reflection in action is a key way that professionals learn (Schon, 1983). Action Inquiry
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aligns well with the program’s fundamental philosophy of learning from experience, in
that action inquiry is intended to facilitate early-career scientists’ learning through its
emphasis on awareness of action and reflection in action (Torbert, 2004).
Second-Person Research/Practice

First-person research practices create the stepping stone for second person
research. Once we have greater self-awareness, we can more effectively engage with
others. Second-person research refers to relationships with colleagues, family, friends,
and even strangers. From a CDAI pedagogical perspective, the goal is to increase
mutuality (Torbert, 2004). Mutuality refers to “collaborative efforts” (p. 26), and this can
be enhanced by “testing the congruence between our own and others’ frames, actions and
impacts” (Foster, 2012, p. 6). We engage in testing whether there is alignment between
ourselves and others in conversation by using the Four Parts of Speech tool.

Four Parts of Speech. In conversations with others, we can increase our
mutuality by engaging the four parts of speech (Torbert, 2004) that correspond to the four
territories of experience described earlier. Framing is indicating what is important to you
or the purpose for a given dialogue in pursuit of a shared purpose. Advocating is where
we make a recommendation or state our goal. [llustrating is offering an example of what
the advocacy looks like or has looked like in a concrete way. We finish the conversation
with Inquiring, where we ask a genuine question, invite feedback, and seek input from
others. From a CDALI perspective, one of the reasons that people rarely develop shared
goals is because they do not frame and inquire; as a result they do not “test the impact of
their words and actions in real time” (Foster, 2012, p. 6). A key leadership expectation

that hiring managers expect is for early-career scientists to engage in skillful
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communication with people from other professions and disciplines to develop shared
goals. The Four Parts of Speech tool was introduced and role modeled throughout this
study, and was the tool most often remembered by early-career scientists.

Action learning. Action learning is a method to generate learning from working
together on real-time work problems (O'Neil & Marsick, 2007; Sims, 2010; Watkins &
Marsick, 1993, 2010, 1996) Action learning was a second-person research practice
implemented as an intervention in this AR study in response to data emerging from the
action inquiry groups that signaled a need for early-career scientists to engage more
actively in a real-time adaptive challenge. Furthermore, action learning is a learning
method that has been documented as particularly effective and efficient for the
development of leadership, because participants learn through doing (Raelin, 2006), and
this approach is relevant for the development of 21% century leadership capabilities.

Case-based learning. To explore and gain perspective on adaptive challenges,
some educators have found the use of case-based learning to be effective in supporting
adult learning and development (Drago-Severson, 2009; Foster & Carboni, 2009; Fraser
& Greenhalgh, 2001; Heifetz et al., 2009; Torbert, 2004; Yorks, 2005). Case-based
learning or convening “occurs in a group and is a structured opportunity (i.e., with a
protocol) to join with colleagues and engage with a case based on one’s own
experience...” (Drago-Severson, 2009, p. 153). Case-based learning was used to help
early-career scientists describe their leadership adaptive challenges and begin to make
meaning in new ways for more skillful action. This method was a good fit for this study,
because early-career scientists were already familiar with the case study methodology.

However, since leadership among early-career scientists is an embryonic phenomenon,
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there are no case studies that apply in this context. Having early-career scientists write
their own cases about their real challenges connected them more personally to their
challenges and the need to develop adaptive capabilities. In this way, case-based learning
both identified the challenges and created a context for engaging in the Four Parts of
Speech to generate new meaning and action.

Third-Person Research/Practice

Third-person research practice refers to the impacts in the organizational system.
An example of a third-person impact is creating and sustaining a community of inquiry
within a dynamic system so that these interactions produce meaningful and timely acts by
individuals, groups, and the system itself (Torbert, 2004). In the context of this study, the
early-career scientists engaged in an action-learning leadership project that had impacts
in CGW.

First-, second-, and third-person practices build on each other, and their “long-
term aim is to increase first-person integrity, second-person mutuality, and third-person
transformational sustainability” (Steckler & Torbert, 2010, p. 106). First-, second-, and
third-person practices were implemented in this study. The intention behind
implementing these practices was both to raise awareness of the adaptive challenges and

to develop adaptive capability.

Action Research Group: Supervisors and Mentors
To accomplish the goals of this study, I initially formed one action research team
(Table 3). I'invited all of the supervisors and mentors from the 2011 cohort of early-

career scientists to be part of the team, and held focused conversations with them on the
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AR method and their role. The supervisor is primarily in charge of assigning and
overseeing the day-to-day tasks of the early-career scientists. The mentor offers advice
and guidance on early-career scientists’ work and overall professional development. I
chose the 2011 group of supervisors and mentors to collaborate with, because supervisors
and mentors have an important influence in the holding environment (Kegan, 1982) of
the early-career scientist, or the “...nurturing context in and out of which a person grows”
(Drago-Severson, 2009, p. 57). In my personal experience in co-directing the program for
the past 3.5 years, and also as a result of my own experience in developing my
capabilities within the CGW system over the last 15 years, I can attest to the important
impact that direct supervisors and mentors have in the growth of an individual.

The validity and ethics of this process were addressed by engaging in a
contracting session with them and inviting them to participate. I also asked them what
they needed in order to fully commit. The AR team asked for less frequent and shorter
meetings. Therefore, to make the best use of their time, we agreed that they would
primarily function in a design role. I would bring data to them from the intervention
group, and we would reflect on it together to come up with the design principles for each
action inquiry session with early-career scientists. By the end of the session, we agreed
that they would take an active role in designing the action inquiry sessions and exploring
leadership development among early-career scientists.

The AR team and I developed an approach for working together, and identified an
organizational learning challenge of mutual interest. According to Coghlan and Brannick

(2010), “...AR is a collaborative, democratic partnership” (p. 5).
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Table 3

Action Research Team" Supervisors, Mentors, and Program Team Members
AR Team Member Role

Jason Supervisor

Dennis Mentor

John Mentor

Bob Mentor

Ryan Program team member
Lauren Supervisor

Elizabeth Supervisor

Susan Program Stakeholder
Anyana Action Researcher

"Pseudonyms are used for all organizations and people referred to in this document
except the action researcher.

On December 19, 2011, I convened this group to outline the AR process and
request their voluntary participation in the cyclical AR process. All members agreed to
participate. We assessed convergence around three areas: my research interests, a
practical and strategic challenge, and the gap in the literature. We found convergence
around the following challenge: What is the nature of the leadership challenges that
early-career scientists face?

Intervention Group: Early-Career Scientists Action Inquiry Group

The group 2011 early-career scientists, consisting of seven scientists, were the
intervention group. All of the early-career scientists were recruited into this study. They
were recruited during their orientation program, a two-week program at the outset of their
fellowship, in August 2011. During this program, early-career scientists participated in
sessions intended to help them become acquainted with the basics of practice in the
health field and the organizational culture of the CGW. I provided the background and
intention of this action research study during the orientation training. I ensured informed

consent by reading them my informed consent script, which was reviewed and approved
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by the University of Georgia Institutional Review Board. The script included all of the
necessary informed consent elements, including the voluntary nature of the study, the low
likelihood of harm, how their identities would be protected, and that they could decide to
opt out of the study at any time without repercussions (see Appendix A for IRB
approval). I received verbal consent from each participant over the phone and emailed
them the consent form outlining all of the consent elements, including voluntary nature of
the study.

The intervention group consisted of seven scientists. The program admits only
advanced technical experts who have earned a doctoral degree from an accredited
university in one of the following disciplines: economics or applied economics, decision
analysis, health services research or related health sciences, operations research,
industrial engineering, public policy, or related quantitatively-oriented field. Physicians
who have additional quantitative or policy training are also considered for admission
(Unpublished data: State of the Program Report). This group allowed my action research
team to gain insights about the leadership challenges that early-career scientists can face.

I used the most appropriate sampling strategy for this study, which was non-
probability sampling or “purposeful sampling” (Merriam, 2009, p.77) of the 2011 cohort

of early-career scientists.

Action Researcher Role
As the action researcher in this study, I took an explicit leadership role in
engaging with CGW stakeholders on this research. For example, I actively engaged and

collaborated with the AR team to explore, analyze data, and make design
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recommendations for the action inquiry sessions with the early-career scientists. |
facilitated the action inquiry sessions. I got people to the table by spearheading meetings
with organizational stakeholders who had relevant perspectives on the research questions
but might not have had time to be part of the AR team. I engaged in formal and informal
follow-up conversations with AR team members and early-career scientists after our
sessions for those who needed additional time to talk.

My role in the program and my relationship with the early-career scientists and
their supervisors and mentors made this possible. As the Deputy, I am in a leadership
role. This enabled me to have timely access to the early-career scientists and supervisors,
and to be acutely aware of the strategic and operational challenges of running a program
dedicated to developing early-career scientists. For example, I am aware that, over the
past three years, a common challenge articulated by early-career scientists is their feeling
of isolation from what other early-career scientists are doing. As a result of this feedback,
a strategic priority of the program was to help early-career scientists to better adapt and

contribute to the CGW.

Data Generation Methods
My action research team and I wanted to know how early-career scientists make
meaning of their adaptive challenges, and how their meaning making influenced the
actions they took in this action research study. Qualitative methods were particularly well
suited for understanding the adaptive challenges early-career scientists face, because one
of the strengths of qualitative methods is to capture the actions and meaning making of

participants. As Maxwell (2005) states, “...in a qualitative study you are interested not
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only in the physical events and behavior that are taking place but also how the
participants in your study make sense of these, and how their understanding influences
their behavior” (p. 22). To understand the meaning making of participants in adaptive
challenges, I facilitated action inquiry sessions (3.5-hour meetings) where adaptive
challenges were discussed using CDAI methods. My action research team and I reviewed
and analyzed de-identified data from the action inquiry sessions to answer the research
questions. I conducted individual interviews with early-career scientists at the end of the
study to gather perspectives and learning. The AR and action inquiry methods generated
rich descriptive data on the adaptive challenges early-career scientists face and their
meaning making and, thus, enabled me to answer the research questions.

This study was approved by the University of Georgia and the CGW Institutional

Review Boards (Appendix A).

Bounding

The primary data for this study consisted of ten action inquiry sessions (3 hours
each) with early-career scientists, six meetings (2-3 hours each) with the action research
team, individual interviews with all early-career scientists (seven total in the group),
organizational documents, and researcher notes. For analysis purposes I bracketed data
that would enable me to answer the research questions, such as data on the adaptive
challenges, how CDALI helped to navigate early-career scientists through their adaptive
challenges, and the learning outcomes from this study. I excluded data on topics such as

side conversations, management of unrelated projects, and logistical details of
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implementing the action learning project (e.g. reserving meeting space, securing vendors,

etc.) because these data did not contribute to answering the research questions.

Data Reduction

Of the 1,820 pages of transcribed data that I bounded for analysis I reduced it to
an analyzable data set by excluding data associated with content offered by the facilitator
and subject matter expert. For example, this data includes facilitator remarks and

presentations delivered by the subject matter expert.
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Table 4
Data Generated to Address the Research Questions
Generation Source of Data Analysis Method Trustworthiness
Method
Action inquiry Early-career scientists Constant comparative analysis Member check, audit trail, and
sessions 10 action inquiry sessions (3.5 | Recorded sessions were reflexivity

hours each)
Total: 35 hours

transcribed; transcription was
reviewed, and themes and
categories were identified.
Coded data and categories.
Ruona (2005) analytic method

Action inquiry

Action research team

Constant comparative analysis

Member check, audit trail, and

sessions (supervisors, mentors and Ruona (2005) analytic method reflexivity

program staff that support

early-career scientists)

Six action inquiry sessions

(2.5 hours each)

Total: 15 hours
Leadership Sentence completion test Analyzed by Bill Torbert Bill Torbert is the creator of CDAI
Development analyzed by credible third-
Profile party organization and Bill

Torbert
Case-based Early-career scientists Constant comparative analysis Member check, audit trail, and
learning Seven scientists presented Ruona (2005) analytic method reflexivity

Se€ven cases

Action learning
project

Early-career scientists
Supervisors, mentors and
program staff that support

Constant comparative analysis
Ruona (2005) analytic method

Investigator triangulation; member
check; document review; audit trail;
peer review; adequate time spent
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Generation Source of Data Analysis Method Trustworthiness
Method
early-career scientists collecting data; and reflexivity
One project spanning 8.5
months
Interviews Early-career scientists Ruona (2005) analytic method Member check, audit trail, and

reflexivity

Meeting notes

Action research team
Action inquiry sessions
Meetings with program
leadership

Ruona (2005) analytic method

Audit trail and reflexivity

Email Study participants Ruona (2005) analytic method Audit trail and reflexivity
correspondence Program leadership

Organization Study participants Ruona (2005) analytic method Audit trail and reflexivity
documents

Incidental Study participants Ruona (2005) analytic method Audit trail and reflexivity
observations Program leadership

Organizational members

Casual Study participants Ruona (2005) analytic method Audit trail and reflexivity
conversations Program leadership

Organizational members

Action research
journal notes

Notebooks, audio recordings,
emails sent to self to record
observations and process in
real-time

Ruona (2005) analytic method

Audit trail and reflexivity
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Action Inquiry Sessions

Each action inquiry session was held in a neutral space. I provided lunch from
12:30-1:00 PM with the intention to create an atmosphere of collegiality and
appreciation. Previous researchers of inquiry groups have advocated for meeting in a
neutral space within the institution, and recommend changing where the inquiry group
meets as the tone of the meetings change (Bray, et al., 2000). I opened the action session
formally at 1:00 PM by first welcoming early-career scientists to the community of the
practice group, summarized what we did during the last session, and provided the context
and purpose for the current session. This approach enabled early-career scientists to
understand how the sessions were intended to develop their learning and leadership,
reinforcing the notion of a developmental approach to learning. This framing portion of
the session took about 10 minutes. Then I invited a CDAI subject matter expert to
provide some background on the CDAI method for the session. For example, in the first
action inquiry session, which took place on November 17, 2011, the subject matter expert
gave a 20-minute presentation on single-, double-, and triple-loop learning. To
immediately ground the theory in practice, I engaged early-career scientists in one of the
four pillar practices for developing leadership from a constructive-development theory
approach (Drago-Severson, 2009; Kegan, 1982, 1994). These practices, adapted to the
early-career scientists, were: examining work challenges, exploring leadership roles,
engaging in reflection, and peer-coaching. For example, in the first action inquiry session,
early-career scientists were asked to reflect on their performance requirements. The

reflection questions, intended to help early-career scientists set the intention for the action
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inquiry sessions and link these sessions to their everyday work, included the following:
What do you think will come easily? What will be challenging? What kind of support do
you anticipate you may need from your peers? What do you want from your supervisor in
his/her role as mentor? What do you hope these action inquiry sessions will provide for
you? The early-career scientists were offered journals, along with guidelines for
reflection, to support their reflective practice. The next part of each session involved
second-person research practice, whereby the early-career scientists shared their
reflections on their experience with the pillar practices with the group at large. The final
part of the session involved individual and group feedback on the session. This feedback
was used to design the subsequent session. In this way, evaluation was integrated into

each session. I recorded each session, with permission from participants.

Action Research Meetings

The format for the action research team meetings was similar to that of the action
inquiry sessions with the early-career scientists. The AR sessions started closer to the end
of the work day, at the request of the action research team, and were two hours in length.
I offered snacks, tea, and water, and brought flowers to set the atmosphere. During each
session, I offered a short framing presentation to set the context of our meeting, followed
by theory, practice, reflection, and feedback on the session.

My role as the facilitator of the action research meetings was to facilitate, bring
data for analysis from the intervention groups, and engage in learning and reflection with

the team. I recorded each session.
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Interviews

I conducted a group interview with all early-career scientists at the end of the
study to gather their learning and conduct member checks of the adaptive challenges.
Similarly, I conducted a group interview with the action research team as part of the
evaluation and member check process. I also conducted individual interviews with early-
career scientists to ask more specifically about their personal learning. All interviews

were recorded and transcribed.

Data Analysis Procedures

My AR team engaged in ongoing data analysis of the action inquiry session
themes. Action inquiry and AR sessions were recorded and transcribed to identify
themes, patterns, and questions that were emerging from the data. I coded themes and
tracked them using the Ruona (2005) qualitative data analysis method. This method
involves systematically organizing, coding, sorting, and retrieving data using Microsoft
Word with sorting capabilities. Similarly, interviews were transcribed and emerging

themes coded.

Trustworthiness of the Data

According to Herr and Anderson (2005), an indicator of quality in action research
is trustworthiness, which is similar to the notion of validity in quantitative research. In
action research, quality or trustworthiness refers to a rigorous, participatory action
research process. In this section, I outline the ways I ensured rigor and engaged my
participants in making decisions about the process and interpretation of findings. I outline

the methods I used to ensure the trustworthiness of the first-, second-, and third-person
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data levels. I hired a developmental coach to help me process my first-person (self-
reflection) data. Ensuring the trustworthiness of the data generated in the second-person
(group) research space was an inherent part of the evaluation phase of each action
research cycle. Trustworthiness, on a third-person level, refers to whether the action
research changed anything. This study changed the views, practice, and action of
leadership development among the scientists within the program. For example, before
this action research, early-career scientists at CGW (approximately 400 graduating each
year across fellowship programs) had never engaged in a group action-learning
leadership project. At the conclusion of this study, the group of early-career scientists and
their successful leadership project changed the way they were viewed in the
organizational system. For example, some supervisors, peers, and other CGW staff began
asking when the next action-learning project would take place, as if it was already a
practice inherent in the system (Ryan, personal Conversation, February, 2012). That the
project sponsors considered this study a success has led to the acceptance of adaptive
learning and adaptive leadership as concepts and practices relevant to early-career
scientists. Additionally, I have had dialogues with workforce development leaders both
internally and externally to share findings, and they are interested in exploring ways to
test the CDAI method in order to develop leadership within their contexts.

Audit trail. I documented the action research process using an audit trail. In this
way the reader can replicate the process of the study and see the raw data in order to
understand how I came up with the findings.

Member checks and triangulation of data. Data generated in the action inquiry

sessions was shared in a de-identified format with the action research group.
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Recommendations from the action research group in response to their analysis of the data
were shared with the early-career scientists group. Additionally data from each group
were summarized and re-shared with the groups to identify what else needed to be added
or revised. For example, after the case-based learning action inquiry session, I selected
the most poignant sections of the transcribed meeting (e.g., where individual early-career
scientists were making meaning of a particular adaptive challenge) printed and
distributed those sections to the early-career scientists at the subsequent action inquiry
session for additional reflection and meaning making. Another example is the data on
adaptive challenges that the AR group generated. Such data were summarized and re-
shared with the group, and I asked the group to add to the list of adaptive challenges.
Therefore, data generated along the entire AR process were summarized and re-shared
with each of the groups.

The findings were shared with both the AR group and the early-career scientists’
group, and I requested feedback on the findings.

The primary validity threats to my conclusions were bias in the selection of early-
career scientists and supervisors, and self-report bias. I minimized the effects of bias in
the selection of early-career scientists and supervisors by asking all early-career scientists
and supervisors from the 2011 group to participate. Therefore, I did not exclude anyone
who might have a negative view of developing leadership capabilities. To minimize the
effect of self-report bias from both early-career scientists and the supervisors, I ensured
that both were aware that what they said was confidential. I took measures to minimize
the possible effect of my own authority by ensuring that I was not involved in either any

early-career scientist evaluations or selections of possible awards for supervisors. Since |
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was working with my major professor in two ways (as my major professor on this project
and as a subject matter expert on action inquiry), it is possible that my major professor
may have had an impact on the decisions around the choice of interventions or the
analysis of findings. I minimized the impact of major professor’s authority by engaging
my AR team in all decisions related to interventions and analysis.

I validated the findings by triangulation of emergent themes and patterns in the
action inquiry groups with interviews, and I checked for alternative explanations and
negative evidence by discussing the findings from my AR team with early-career
scientists, supervisors, and colleagues, and comparing the findings with existing theory.

Description of the Context

The site of this AR study was the Center for Global Wellbeing (CGW), a large
technical, health organization that operates in the complex and adaptive health field.

CGW’s Workforce Development Office (WDO) is committed to developing a
competent health workforce by providing leadership in health-related training and
education. WDO manages innovative, evidence-based early-career scientist programs to
prepare the current and future health workforce to meet the emerging and ongoing health
challenges of the 21" century. Early-career scientist programs are intended to develop
competent health professionals through service competency-based curricula where the
majority (90%) of the learning is expected to occur through required activities on the job,
which may involve job coaching and professional development experiences. A common
domain across WDO’s early-career scientist programs’ competency-based curricula is

Leadership and Systems Thinking.
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The Quantitative Science Fellowship Program (QSFP) is one of 10 cross-cutting
early-career scientist programs within WDO. The QSFP develops quantitative policy
experts into health practitioners who can operate effectively in the adaptive health field.
For the 14-year history of this program the emphasis has been on the technical or
quantitative sciences. However, over the past five years, there is evidence that the biggest
challenges that arise in the two-year fellowship experience are adaptive and not technical.
How does QSFP create the conditions for scientific early-career scientists to be
successful in adaptive challenges? This AR case study involved collaboratively engaging
with two AR teams to explore the nature of adaptive challenges faced by scientific early-
career scientists, the capacities needed to be skillful in adaptive challenges, and how
engaging the key individuals who are impacted most by gaps in adaptive capability can
generate robust and relevant insights and recommendations for developing the next
generation scientist—one who is technically capable but can also navigate adaptive
challenges skillfully (Heifetz, et al., 2009). This site, therefore, is a microcosm of early-
career scientist programs that emphasize scientific competence, but also wish to develop
early-career scientists in capacities needed in the 21" century—a time of rapid change

and ambiguity (Lichtenstein et al., 2000).
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Major Stakeholders
The major stakeholders were: (1) the supervisors and mentors of the early-career
scientists, (2) leaders and managers of programs that develop early-career scientists, and

(3) the early-career scientists themselves (Figure 4).

a Y 4 N
Supervisors Leaders &
& Mentors managers

Early-
career
scientists

Figure 4. Major stakeholders: Key individuals impacted by the leadership challenges that
early-career scientists experience
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Summary of Local Challenge

A postdoctoral fellowship program aims to improve the development of its
scientists. This program is responsible for training and developing the largest number of
early-career scientists of a specific discipline. The program has experienced attrition in
the past few years that were traced back to gaps in non-technical skills either on the part
of the early-career scientists themselves, or those who support their development, for
example, gaps in interpersonal communication, motivating staff, effectively translating
technical skills to an applied context, etc. Yet the majority of early-career scientists and
those who support their development do not see the relevance of developing non-
technical capabilities for scientists.

To address the gap in non-technical skills, between 2008 and 2010 (prior to this
research) I conducted pilot non-technical trainings under the rubric of leadership
development, which offered training in the majority of the gaps observed. For example,
the trainings were focused on competencies that had recently been developed for the
early-career scientists related to self-awareness, skillful communication, and effective
action. However, evaluations showed that there was still a disconnect between the
training and the willingness of the early-career scientists to apply that learning in the
workplace. A breakthrough was needed in order to motivate the early-career scientists
and those who support their development to consider the relevance of developing
leadership capabilities—in other words, these non-technical capacities—so that they
would be willing to apply their learning to their workplace.

In the role of an action researcher positioned within this organizational unit, I took

a CDALI approach to help this post-doctoral fellowship program over a two-year period. |
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formed two action research teams comprised of the people impacted by the
aforementioned challenge: the early-career scientists, and those who support their
development (the supervisors, mentors, and key program staff who run the post-doctoral

program, including the program director).

Rubric for Analysis

I analyzed the interventions and data generated on adaptive challenges using the
adaptive challenge rubric (Table 5) to analyze the cases generated from the case-based
learning intervention to describe and understand the adaptive challenges the early-career
scientists reported. I also use the same rubric to analyze the adaptive challenges that arose
when the early-career scientists engaged in their leadership action learning project. Table
5 was used in analysis by looking at the adaptive challenges and examining them against
the questions associated with each of the archetypes. Table 5 outlined the four adaptive
challenge archetypes, or patterns of challenge, that Heifetz and colleagues (2009)
identified based on thirty years of experience in working with adaptive challenges.
Exploration of the adaptive challenge involves asking questions to understand the type of

archetype one might be working with.
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Table 5

Analytical Rubric for Analyzing Adaptive Challenges
Archetype 1 Archetype 2 Archetype 3 Archetype 4
Gap Between Espoused Competing Speaking the Work Avoidance
Values and Behavior Commitments Unspeakable

Inquiry to identify
adaptive challenge

Is there a gap between
what individuals/the
organization says they
value and what their
behavior is?

Is there an individual or
group of individuals
whose commitments are
in competition with one
another?

Is there something that
needs to be said but is
not because it could
generate tension and
conflict that will need to
be addressed?

Is attention being
diverted to avoid the
work and discomfort
with change? For
example:

- Focusing on only the
technical parts

- Defining the problem
to fit current expertise
- Denying that the
problem exists

- Creating a proxy fight,
such as a personality
conflict, instead of
grappling with the real
issue

-Taking options off the
table to honor legacy
behaviors

Inquiry to guide
exploration of

Are there people involved
whose pattern of behavior

Is an individual or a
group avoiding making a

Will giving voice to the
unspeakable make the

Is there displacement of
responsibility? For

adaptive challenge by | is contributing to the gap decision about which speaker immediately example:
taking a systems and yet earns them commitment to favor? unpopular or cause them | - Marginalization of the
perspective success? to lose standing? person trying to raise the




97

Archetype 1 Archetype 2 Archetype 3 Archetype 4
Gap Between Espoused Competing Speaking the Work Avoidance
Values and Behavior Commitments Unspeakable

issue (“shoot the
messenger’’)

- Scapegoating someone
- Externalizing the
enemy

- Delegating the
adaptive work to those
who can’t do anything
about it (e.g.,
consultants, committees)

Is there someone high
enough in the organization
who can keep the gap

Will making a decision
favor some
constituencies and

Is there a senior
authority involved that
may make it riskier to

going for their benefit? possibly hurt others? give voice to the
unspeakable?
Adaptive challenge Closing the gap Making a decision about | Saying the important
involves... which commitment to content that needs to be

favor

said

Overcoming challenge
involves...

Changing the patterns of
behavior so that the gap is
closed:

- Rewarding new patterns
of behavior the contribute
to closing the gap

- Redefining success

Requires good decision
making

Creating a safe condition
for voice to be given to
the unspeakable. A full
range of perspectives is
included to increase the
chance of an adaptive
solution

- Identifying work-
avoidance tactics
- Redirecting attention

Adapted from Heifetz (2009)
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Chapter Summary

To generate data to address the research questions I used the overarching methodology of
action research. I selected CDAI, a school of action research, as the theory and practice to guide
first-, second-, and third-person inquiry into the research questions. I formed two groups: the
action research group comprised of supervisors and mentors, and the intervention group of early-
career scientists. My role was to facilitate the two groups through the stages of action research to
co-explore the research questions and generate learning on the first- and second-person levels
with impacts on the third-person level. I ensured trustworthiness of the data by engaging in
ongoing member checks, establishing an audit trail, and engaging in data triangulation between

the two groups.
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CHAPTER 4
STORY AND OUTCOMES

The objective of this chapter is to describe the process of implementing the action
research project to develop leadership among a group of early-career scientists. Due to the
complexity of this project, I describe the AR process in two sections. In this section, I describe
the overall AR process. As I worked with the early-career scientists and their
supervisors/mentors to implement the study, I came across a number of obstacles, especially at
the outset. These obstacles are important to highlight, because they reveal the reality of the
challenges that arise when attempting to make a change in an organizational system. I describe
these obstacles in the section at the end of this chapter titled “The Dark Forces”.

I remind the reader that, at the beginning of this AR study, both the early-career scientists
and their supervisors/mentors were skeptical about the value of leadership development. This
chapter details the extraordinary story of how all parties voluntarily accomplished a significant
leadership feat. I begin this chapter with a description of the entry and contracting process; then |
outline three AR cycles. The focus of AR Cycle 1 was inquiring about and framing leadership
development in a context relevant for early-career scientists and those who support their
learning. Once the AR team and the early-career scientists were well grounded in the challenge
at hand (what the leadership challenges are and how we navigate them), the focus of the second
AR cycle was on direct exploration of the leadership challenges each early-career scientist was
facing in the midst of Cycle 2. AR Cycle 1 and Cycle 2 generated the group cohesiveness to
embark on the extraordinary feat that occurred in Cycle 3. In AR Cycle 3, the group of early-

career scientists transformed into a high-performing team that took on an unprecedented
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leadership challenge that generated learning impacts at the individual, group, and organizational
system levels.

Coghlan and Brannick’s (2010) AR model serves as a guide for reflecting on the
implementation of this AR study. According to Coghlan and Brannick’s model of AR, the core
AR cycles consist of a pre-step, constructing, planning action, taking action, and evaluating

action. Each action research cycle in this study consisted of the above steps.

Multiple AR Cycles
While the phases of my action research outlined above appear somewhat linear, in
practice what occurred was non-linear and dynamic. For example, within the overall two-year

study there were multiple action research cycles (Figure 5), which I elaborate on in this chapter.
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Cycle 1 Cycle 2

Cycle 3

Figure 5. Multiple AR cycles

Dynamic Interactions
In addition, I convened an AR team and an intervention group. However, what transpired,
as a result of my actions with educational intent informed by complexity theory, was the

interactive dynamics of the two groups with each other and with members of the broader
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organizational system. For example, in cycle one, the two groups met separately to engage in
inquiry on the research questions. In cycle two, I engaged the two groups by sharing data from
each group on the adaptive challenges each faced. In cycle three, the two groups met together to
explore the action learning project. This approach resulted in simultaneous AR cycles with the

two groups, instead of just AR cycles with the AR team.

AR team &

Intervention
Group

Intervention
group

Cycle 1 Cycle 2 Cycle 3

Figure 6. Dynamic interactions - one

Multiple AR Cycles and Dynamic Interactions

Although the intent was to have a single AR team and an intervention group, given the
dynamics of time availability and formal power, what emerged were two action research teams. |
facilitated AR cycles with each team. What emerged from this was a dynamic multiple-group

AR process with actions and interventions occurring within, between, and beyond each group.
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Table 6
Action Research Cycles and Key Outcomes
AR | Group Primary Action | Primary Outcomes
Cycle
1 Supervisors | Inquiry Reframing leadership as adaptive
Early-career challenge
scientists
1 Supervisors | Learning Supervisors also experience adaptive
activity challenges
Space is needed for connection and
inquiry
2 Early-career | Case-based First articulation of adaptive
Scientists learning challenges
Space is needed for connection and
inquiry
2 Supervisors | Sharing data Space is needed for new learning on
from cases adaptive challenges among supervisors
3 Early-career | Exploring Commitment to engage in action
Scientists action learning | learning
3 Supervisors | Co-mingling Interactive dynamics between early-
groups career scientists and supervisors
energized early-career scientists in
action learning project
3 Early-career | Action learning | Action learning project completed
Scientists project
Entry

Entry into the client site occurred in 2011 when I began to dialogue with Ryan, Chief of
the QSFB, about the possibility of conducting my study in the context of the program. The QSFB
had recently been required by Division leadership to develop competencies for early-career
scientists. This was an initiative spearheaded by the WDF Director, and a requirement for all
scientific fellowship programs under her leadership.

I shared with Ryan the results of three leadership development pilot trainings and the

challenges that remained, such as the need to better understand what leadership means in the
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context of the program, how to best develop leadership capacity, and how to best involve
mentors and supervisors in creating a learning environment in which leadership can emerge.
Contracting Process

In early spring 2011, I engaged Ryan in a contracting interview to explore convergence
among three areas: (1) the strategic needs of the program, (2) my interests in leadership
development, and (3) a gap in the field of leadership development among scientists. The result of
that meeting was convergence around exploring the development of leadership capabilities
through action research. This effort directly informed a key strategic imperative of the QSFB,
namely the development of a competency-based curriculum for early-career scientists. |
requested that we obtain buy-in from Division and Program Office leadership. Ryan agreed to
focus the monthly meeting with the Division leadership on my action research proposal.

At the division leadership meeting, I provided background documents in advance, which
consisted of a Microsoft PowerPoint presentation with background on action research; an outline
of three proposals for engaging in action research in increasingly larger contexts within the
program office; a one-pager comparing the validity criteria for action research with experimental
science; and three abstracts showing examples of action research in the health field, competency
development, and leadership development. Attendees were ready to engage in dialogue, as they
had reviewed the documents in advance.

Of the three proposals shared, the proposal I recommended was to engage in action
research for the exploration of leadership development challenges within the context of the
QSFB. Division leadership asked questions regarding the differences between action research
and what we were already required to do, that is, to engage collaboratively with others in the

instructional design model that is the standard of the program office, ADDIE (Analysis,
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Development, Design, Implementation, and Evaluation). Other questions related to the
implications of sample size on the results, and the need for an IRB, since the work of action
research is considered program improvement, and not research, within the context of the CGW. I
addressed the questions, indicating that the process of action research can be adapted to the needs
of the branch and program office. I reassured the Director that I heard and understood her
concerns about an IRB, I would ensure that the action research process would not raise IRB
flags, and that I would do my due diligence to ensure that we were within the organizational
norms and culture for engaging in these types of explorations. Finally, I listened to her comment
about sample size.

The Model for Contracting Analysis developed by Pinsker (1999) outlines four categories
of questions that, when attended to, result in an effective contracting engagement. These
categories are: (1) Are we a match? (2) What needs to be done? (3) How will we work together?
and (4) What does the agreement look like? The category “Are we a match?” referred to
engaging in dialogue with site sponsor Ryan to determine whether there was convergence around
three areas: a strategic challenge in QSFB, a gap in the knowledge base, and my research
interests. As indicated above, Ryan and I converged around the challenge of leadership
development among scientists or, more specifically, early-career scientists. According to Pinsker,
if there is sufficient overlap among the three aforementioned areas, then the conversation can
continue to identify readiness for change, client/consultant congruence, who else needs to be
involved in the decision, and what we each bring to the project. Ryan and I determined that what
needed to be done next was to get formal Division-level approval from the Division Director and
her Deputy. Ryan and I engaged in a conversation with the Division leadership during our next

monthly update meeting. By the end of the meeting, the following agreements were made: (1)
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agreement that the action research would focus on addressing the challenge of how to develop
leadership capacity among early-career scientists, including a better understanding of what the
nature of the leadership challenge is; (2) agreement that this challenge was a strategic imperative
and, therefore, I could use one-third of my work time for any work related to this action research
(this work was part of my performance plan as the third element associated with project
management); and (3) agreement that I keep the Division leadership informed of major
milestones. Additionally, it was agreed that this AR project would accomplish two goals
simultaneously. The implementation of the AR cycles with early-career scientists would be
considered their leadership development training. As such, I was able to secure the early-career

scientists’ time to meet together once per month for 3.5 hours to engage in action inquiry.

Outcomes of Entry and Contracting Process

Through entry and contracting, my client site (which is where I worked at the time of this
study) and I agreed to focus the AR project on exploring the leadership challenges that early-
career scientists face. We also agreed to engage both the early-career scientists and their
supervisors/mentors. Additionally, I was able to secure work time to engage in this research and

secure the early-career scientists’ time.
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Action Research Cycle 1: Framing Leadership

As indicated earlier, multiple AR cycles took place in this study. This section elaborates
on Action Research Cycle 1. The focus of this AR cycle was to listen to the AR team and the

intervention groups discuss what they thought the leadership development issues were.

Pre-step

According to Coghlan and Brannick (2010), doing action research in one’s own
organization involves a “pre-step” in addition to the basic action research cycle phases. In the
pre-step phase, three types of activities occur: (1) developing an understanding of the context of
the action research project, (2) defining the purpose or the future state, and (2) establishing
collaborative relationships.

Prior to each fellowship cycle, “business as usual” at CGW is as follows: the Chief and I
typically hold 1.5-hour meetings with supervisors and mentors to share logistical information
about hosting an early-career scientist. For example, we would share information about the
selection process, the training calendar, and the roles and responsibilities of the potential
candidate. In mid-July 2011, the program convened a series of small group meetings with the
supervisors and mentors of the incoming class of 2011 early-career scientists. The purpose of
these meetings was to communicate the implementation of the new competencies and other
logistical information in preparation for the arrival of their early-career scientists in August.
However, with the action research motivation of engaging with others collaboratively, “business
as usual” began to change for the better. I suggested to the Chief that we modify our approach in

two ways: first, invite the experience of each small group to inform the dialogue, and second,
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invite them into a more collaborative relationship with the fellowship branch. The Chief was
open to the idea, so we added two more items to the standard agenda: (1) inquire with
supervisors into what makes a successful early-career scientist, and (2) ask who would be
interested in exploring further how to best support early-career scientists to be successful by
developing their leadership. Six of the seven supervisors and one mentor responded positively
that they wanted to be part of an AR team to provide input into how to best develop early-career
scientists’ leadership capabilities.

The dialogue focused around this central inquiry:

“In your experience, what makes a successful early-career scientist?”

My intention was that, by adding this open-ended question and shifting from one-
directional information dissemination to collaborative dialogue, we would have a better sense of
the context of the AR project and begin defining the future state, and the process itself would
already embody a more collaborative relationship with our stakeholders.

The rationale expressed by the groups was that, the earlier early-career scientists can
adapt to the CGW culture, the sooner they can start to perform effectively. I shared with the
group some examples of the challenges that early-career scientists encounter in their transition,
based on my experience in managing the fellowship program. These challenges have to do with
the non-technical elements of their work, such as communicating and collaborating with others;
staying motivated; and moving their work forward. I proposed that a monthly community of
practice gathering with early-career scientists would enable them to begin articulating some of
their challenges in transitioning to the CGW. All of the supervisors and mentors agreed to

allowing their early-career scientists to be part of monthly collaborative developmental action
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inquiry groups (action inquiry sessions). Many indicated that it was a good idea and said they
wished this had been offered to them when they were early-career scientists.

Given the positive response from the mentors and supervisors regarding the relevance of
the non-technical elements of work, I felt ready to invite them to be part of the action research
team exploring the leadership challenges early-career scientists face. I sent an email to all of the
mentors and supervisors of the 2011 early-career scientists, inviting them to be part of the AR
process. Since this group is already so busy with their day-to-day jobs and supervising/mentoring
early-career scientists, I was not surprised by the low response. I followed up with a personal
phone invitation to the supervisors/mentors who had expressed the most interest during the small
group meetings. Additionally, knowing that my Chief had more political clout than I did, I asked
the Chief to make some personal invitation calls as well. By the end of this phase I had formed
my action research team. We met to have a dialogue on the purpose of engaging in action
research, and about what would make the engagement meaningful for them. The key finding
from this first engagement with my AR team was that they had very limited time and wanted to
meet only every other month for two hours. On the other hand, I would have the opportunity to
meet with the early-career scientists once per month for 3.5 hours, since these action inquiry
sessions became part of their competency-based curriculum.

In this phase, the politics of my action research began to emerge. First, the leadership of
the program office that houses the fellowship program objected to the use of the word “action
research” because it raised the red flag of experimental research. Second, one supervisor/mentor,

who had been in the system for many years, tried to obstruct and stop my action research.
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Constructing: Cycle 1 (What Is Leadership?)

According to Coghlan and Brannick (2010), constructing is a “dialogic activity in which
the stakeholders of the project engage in constructing what the issues are” (p. 9). Constructing is
a “collaborative venture” where the action researcher “engage[s] relevant others in the process of
constructing and [does not act as] the expert who decides apart from others” (p. 9).

In this phase, a key activity was engaging in dialogue around the topic of leadership
development among early-career scientists in the context of what makes an early-career scientist
successful. I framed the conversation in this way because, based on my experience in co-
managing the fellowship program, leadership is often confused with positional authority. For
example, early-career scientists stated that leadership development training was not relevant for
them, since they did not want to be the director of CGW or a leader of an organizational unit.

My AR team and I reflected on these themes from the small group meetings conducted in
the pre-step phase, and began to reframe what leadership means in the context of the program:
developing the capabilities to adapt. This is similar to the distinction that Fraser and Greenhalgh
(2001) make between competency and capability. Competence is ““...what individuals know or
are able to do in terms of knowledge, skills, and attitude” (p. 799), whereas capability is the
“...extent to which individuals can adapt to change, generate new knowledge, and continue to
improve their performance” (p. 799). The authors emphasize that “...in today’s complex world,
we must educate not merely for competence, but for capability” (p. 799).

We start this cycle with two key insights from AR Cycle 1: (1) that leadership needs to be
reframed to adaptive challenge, and (2) that engaging early-career scientists in leadership
development requires some revisions. In this cycle, I focused on taking these two insights to the

supervisor AR team (the supervisors).
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In order to begin exploring leadership as adaptive challenge and make the needed
revisions to how adult development theory is used to engage early-career scientists in leadership
development, I decided to ask my action research team to help me in making those revisions.
However, first they needed to experience the adult development approach so that they could
make recommendations. Therefore, in the constructing phase in AR Cycle 1, my AR team and 1
began by exploring the adaptive challenges they saw their early-career scientists face, and how
the adult development approach, with some modifications, may be used to explore and develop
adaptive capabilities among early-career scientists.

To ensure that we were constructing the situation with “relevant others” (Coghlan &
Brannick, 2010, p. 9), I also gathered the early-career scientists’ perspectives on the challenges
they were facing within 1-4 months of their entry into the organizational system and culture.
Obtaining perspectives on the research questions from both the early-career scientists and their
supervisors increased the outcome validity of this AR study. As Herr and Anderson indicate
(2005), “Outcome validity also acknowledges the fact that rigorous AR, rather than simply
solving a problem, forces the researcher to reframe the problem in a more complex way, often
leading to a new set of questions or problems” (p. 55). The perspective of the early-career
scientists on the adaptive challenges they faced helped to reframe the adaptive challenges that the
supervisors had reported. This “ongoing reframing of problems leads to the spiraling dynamic
that characterizes the process of most AR over a sustained period of inquiry” (p. 55).
Additionally, from a research perspective, the triangulation of data on adaptive challenges from
both groups contributed to the trustworthiness of this study’s results (Merriam, 2009).

Another group I inquired with were the future supervisors and mentors of the 2012 class

of early-career scientists. Ryan and I held an orientation meeting for them, and in that meeting I
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raised the notion of challenges that early-career scientists face when they transition to CGW.
After the meeting, I had some very rich informal conversations with seasoned supervisors about
challenges that early-career scientists face. One supervisor said:
Early-career scientists are often living in their heads...they have a difficulty with
explaining and translating conceptual ideas to the everyday world...if early-career
scientist cannot explain concepts they have lost it. This plays out how people
perceive them. Like the brilliant mathematician that no one could understand...he
turned off the working groups. (Supervisor, personal Conversation; December,
2011)
This quote is emblematic of the impact of scientists who are technically capable but lack

capabilities to work effectively in an applied environment.

Planning Action: Cycle 1 (Inquiry with Early-career Scientists)

According to Coghlan and Brannick (2010), “planning action follows from the
exploration of the context and purpose of the project, the constructing of the issue, and is
consistent with that” (p. 9). The inquiry with supervisors around context and purpose outlined
above generated data that successful early-career scientists are those who are able to adapt and
communicate in the CGW culture. The first constructing inquiry with early-career scientists
indicated that they are confused about what leadership means in the context of their fellowship.
Based on these two data points, my AR team and I planned to act in two ways: (1) to inquire into
how the incoming early-career scientists frame leadership and, (2) to offer an alternative way to
look at what leadership means in the context that is relevant to their fellowship, namely, the

capacity to adapt. Our rationale was that by inquiring into how early-career scientists frame
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leadership from their experience, we can understand what kinds of shifts might be needed for
them to begin to explore leadership from more up-to-date and practical perspectives.

Given that the AR team had very limited time to implement actions, they served more as
a consultative group that I engaged with to coordinate on actions, share results of actions, and
evaluate actions. At this stage, to increase my capacity, I engaged a subject matter expert on the
CDALI approach to help me create a community of inquiry with both groups (the early-career

scientists and my AR team). Her pseudonym for this report is Barbara.

Taking Action: Cycle 1 (Developmental Sessions)

In the taking action phase, the focus was on implementing the developmental approach to
leadership training. Barbara and I designed two three -hour leadership framing sessions titled
“Leadership in Action: Learning into Leadership” that occurred during the final week of the
early-career scientists’ two-week orientation training in late August 2011. The objective of these
sessions was to pilot test the developmental approach as a way to develop early-career scientists’
capabilities to act skillfully in adaptive situations. We also wanted to inquire into how early-
career scientists make meaning of leadership.

There was some preparatory work as part of the leadership training. Four weeks prior to
this session, early-career scientists were asked to write a two-page memo addressing a time when
they took up their role as leaders, what support was helpful to them, and what they wished to
accomplish in their fellowship program. Additionally, early-career scientists were asked to
complete the Leadership Development Profile (LDP), a validated and reliable assessment of
early-career scientists’ meaning making capacity. We wanted to have a baseline for how early-

career scientists tend to interpret situations, and thus how they take action in known and
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unknown situations. This was relevant, given the data from supervisors stating that a successful
early-career scientist is one who is able to adapt quickly. Meaning making is necessarily related
to adaptation, since how we make meaning affects how we act (Cook-Greuter, 2004). Revisions
in meaning making are related to successful adaptation (Cook-Greuter, 2004; Drago-Severson,
2009; Heifetz, et al., 2009; Kegan, 1982).

I'invited the AR team to attend a three-hour session that would involve learning about the
developmental approach and tools to support their early-career scientist in developing adaptive
capabilities. The invitation included a request to complete the Leadership Development Profile
(LDP) as their early-career scientists had done. The objective of the session was similar to the
framing workshop with the early-career scientists: to introduce the developmental approach, to
interpret the LDP, and to dialogue about the utility of this approach in providing supports and
challenges for their early-career scientists’ leadership development. The LDP instrument was
disseminated to all of the supervisors and mentors who wished to attend. There were two
supervisors who did not complete the profile because they were frustrated with the sentence
completion instrument. Those who did not complete the LDP did not attend the workshop on the
developmental approach where the LDP was debriefed.

I scheduled two workshops with my AR team to accommodate their schedules. Two
supervisors attended the first workshop in October 2011 and seven attended the workshop in
December 2011. The workshop began with me framing our engagement; then the CDAI subject
matter expert provided an overview of the developmental approach for leadership, including an
overview of the LDP.

An unexpected finding arose in AR Cycle 2. While the intention of the cycle was to

further inquire into the adaptive challenges that early-career scientists face, what came up was
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that the supervisors and mentors themselves face adaptive challenges in supporting the
development of the early-career scientists. The challenges revealed included: (1) the confusion in
roles between the assigned mentor and the assigned supervisor, (2) issues of scientific integrity
when early-career scientists are being used to do analysis for the sole purpose of justifying past
decisions, (3) the culture of the CGW, which forces supervisors to micro-manage early-career
scientists, (4) keeping up with the fast pace of early-career scientists in order to complete the
technical elements of projects, (5) conflict between supervisor and early-career scientist, (6)
challenges to early-career scientists’ knowing how to work at different levels of the system, and
(7) the challenge of working in a system that trains one to have to know the answer, when in fact
there is a lot of ambiguity in the health field. This challenge was expressed as how hard it is “to
admit to an early-career scientist that I don’t know” (Lauren, AR meeting, 2011). Remarks after
the session included the following:

I thought all was interesting. I particularly loved the tables you sent that indicate

how best to work with individuals at each stage and to help them grow. This is a

nice acknowledgement that: 1) not everyone is at the same stage; and 2) people

need to master some developmental steps before they can take on others. With

kids, the latter is obvious, but not as much with adults. (Elizabeth, October 2011)

Taking time out of my schedule for an afternoon is not easy, but I am so glad I

attended. (Bob, December 2011)
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It is rare to get the opportunity to talk openly with colleagues about how to best
support our early-career scientists and get some helpful tools. (Elizabeth, October
2011)
The Leadership Development Profile provided insights about me— I was
surprised! (Lauren, December 2011)
These remarks demonstrate that the AR meetings were not only helpful for exploring the
challenges early-career scientists faced but were also a source of learning and support for their

supervisors and mentors.

Evaluating Action: Cycle 1

The memos, LDP, and observations from the session showed that early-career scientists
are able to talk about the challenges they encounter in their fellowship. Evaluations from the
leadership training sessions showed that, on average, early-career scientists rated the course as
good or excellent. The most highly rated items on the evaluation related to the instructor (e.g.,
3.85 on a four-point scale for the instructor’s command of the subject matter and for the
opportunity to apply/practice tools, methods, and concepts taught). The parts of the course that
early-career scientists indicated as most useful/interesting were the discussions with peers, role-
plays, and sharing experiences with others. Additionally, the tools for how to improve
communication and resolve conflict were also reported as most useful.

Early-career scientists indicated that the session could be improved by allowing more
time to work through concepts, providing articles before the class, decreasing the number of
slides and lectures, and more interaction with others. Additionally, showing how the course

applies to the assignment was another area recommended for improvement.
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Based on the evaluation, observations, personal reflections, and reflections with my AR
team, we concluded that, with an average rating of good to excellent on the leadership framing
workshop, the developmental approach to increasing early-career scientists’ capabilities to act
skillfully in adaptive or unfamiliar situations was worth further exploring.

Additionally, we decided to follow up with early-career scientists informally within one
month of the training to find out how they were applying the learning from the session, and what
their biggest concern was within one month in their fellowship. Early-career scientists indicated
that they were most concerned about getting a job after completing their fellowship. They would
like more information about the nuances of getting a job at the CGW. Other early-career
scientists indicated that they were not interested in staying at the CGW after completing their
fellowship. Based on this conversation, my action research team and I decided to arrange for a
short session on the topic of how to get a job at the CGW prior to the next leadership training.
Additionally, the next leadership training would focus on how to develop adaptive capabilities
that early-career scientists can use regardless of what job they get. This would address the needs
of both the early-career scientists who want to stay at the CGW and those who did not.

Through inquiry with the supervisor and early-career scientist action inquiry groups,
Research Question 1 was reframed to replace the word leadership with adaptive challenge,
because the word leadership was causing confusion.

After the framing sessions, the early-career scientists began their fellowship and, thus,
their work interactions with their supervisor, mentor, and other staff. During that time, I did not
know whether early-career scientists were experiencing any technical, adaptive, or a mix of both
types of challenges. I met with the early-career scientists for an informal lunch within one month

of their fellowship to ask about whether any challenges were emerging. The majority of the
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challenges mentioned were technical problems, such as the problem of getting appropriate
software for their analyses or a problem with computers operating at sub-optimal speeds. I met
with them again within three months and began to co-inquire with them, using the methodology
of action inquiry to more deeply explore their challenges using first- and second-person inquiry
practices such as the Four Parts of Speech, the Four Territories of Experience, and the Four
Column Exercise (Drago-Severson, 2009; Heifetz, et al., 2009; Kegan & Lahey, 2009; Parks,
2005). These tools help early-career scientists gain greater self-awareness, use their speech to
both inquire into and advocate for the unfolding situation, and uncover gaps between their
intentions and actions. Through engagement of these tools it became apparent that early-career
scientists were experiencing adaptive challenges. The challenges they shared three months into
their fellowship were not purely technical, as they had indicated within the first month.
For example, the challenges they shared had to do with:
e confusion they were experiencing around their role: “They just don’t know the role of the
early-career scientist” (Early-career scientist 3)
¢ the power dynamics between one field of knowledge and another: “this hierarchy of
knowledge is absurd” (Early-career scientist 1)
e their perceived lack of potential for impact as a function of their positionality: “[Yes, we
may have unique knowledge], but it is hard for people to believe us because we are at a
very low level” (Early-career scientist 4)
¢ the blindness to the needs of an early-career scientist: ““...[my needs] are not on the

agenda” (Early-career scientist 5) and, similarly,
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¢ the insubstantiality of some of the projects they are assigned “...[another early-career
scientist told me about] the struggle for early-career scientists to find projects that are

interesting” (Early-career scientist 2)

¢ the ethical dimensions of their role: “...they [CGW programs who hire early-career
scientists] want to use economics to justify their programs” (Early-career scientist 3), and
¢ the relationship between supervisor and early-career scientist, with the supervisor as an

“over-protective parent” and the early-career scientist feeling as if she were a “petulant

child” (Early-career scientist 1)

These challenges are “adaptive,” because they are not solved with existing knowledge
alone, by following a set of instructions (Drago-Severson, 2009; Kegan & Lahey, 2009; Torbert,
2004). Complex adaptive challenges can only be addressed by doing the adaptive work to learn
new attitudes, beliefs, and behaviors (Heifetz et al., 2009). As described earlier, the action
technologies used in this study are well-positioned to help early-career scientists develop new
attitudes, beliefs, and behaviors.

The nature of the conversation with supervisors was remarkably candid. Reflecting on the
15 years that I have been working at the CGW, I have not experienced this level of openness in
talking about work challenges.

After the session, the CDAI subject matter expert and I reflected on why it had gone so
well, and we agreed that, while we would have appreciated the participation of more supervisors,
the small group dialogue created a sense of safety and ease that enabled the participants to reveal
their challenges. One participant remarked that, had there been, “six other supervisors looking at
me” (Supervisor, December 2011) she would not have revealed what she did. Additionally,

providing lunch created a relaxed atmosphere that connoted that this was not your usual training
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experience. We noted the importance of framing these sessions in ways that were highly relevant
to the participants. This initial session was framed from the perspective that all managers are
required, in this political and economic climate, to substantiate the value of their programs. How
do we help our early-career scientists become the next-generation scientist who can have a
meaningful impact and bring value? In reflecting on past sessions with supervisors on leadership
development, I noted that providing context before theory, and engaging in conversation versus a
lecture, were changes we made, and these changes may have contributed to the positive
response. Logistics such as sending the LDPs to the supervisors in advance of the session proved
skillful because supervisors were ready with questions and remarks. Also, providing a simple
agenda and demystifying leadership by defining it as the capabilities that early-career scientists
need to act skillfully, seemed to work. Areas we noted that we could improve included
decreasing the number of framing sessions around the developmental theory and approach. We
decided to write a script and give a short introduction to overcome this tendency that we saw in
ourselves to over-explain the approach. This cycle generated ideas for how to introduce the
developmental approach in a scientific and bureaucratic organization. Most of the supervisors
were willing to complete the LDP. They were willing to engage in a process of exploration, and

with enough framing to make the work relevant to them, they fully engaged.

“I Would Have Let Him Go”

One day after the session on the developmental approach, I received a call from one of
the AR members, Elizabeth, who is an experienced supervisor and mentor of early-career
scientists. She indicated that the session had been helpful to her, specifically the view that people

are at different stages of development and need different supports and challenges to grow.
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Elizabeth especially appreciated the developmental tables (adapted from Drago-Severson) that I
had supplied as a guide that showed the supports and challenges that could be offered to different
learners at various stages. Together, the session and the tools helped her avoid firing an early-
career-scientist:

I hired an entry-level scientist and had great expectations. He is very new to the

workforce. He was exhibiting behaviors that were aggravating me. I was thinking

about firing him. But the session you offered and the paradigm of action logics

took me out of a judgmental and angry mode. I recognized that different people at

different stages need different things. The tables cut the work down for me; I

place him as an Opportunist and offered him more direction. I see improvements

already. Before I assumed they all came in at the same level...now I realize that

part of my job as a supervisor is to understand where they are. Had it not been for

that session, I would have let him go” (Elizabeth, personal Communication,

February 2012).

Similarly, another AR member, who is a new supervisor of early-career scientists, sent
me this email after the developmental session and our informal conversation, where we worked
through her adaptive challenge in supervising her early-career scientist, Karen:

From: Whitehorn, Lauren (CGW)
Sent: Tuesday, May 01, 2012 01:11 PM
To: Banerjee, Anyana
Subject: Thank you!
Anyana,
I just had a really, really positive 1-on-1 meeting with Karen. She
understood the “why” and “what” happened and realizes what we need to do next.

She also apologized. We discussed and agreed on several changes. This will all
work itself out. And, things will be much better from now on.
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Our conversation, leadership training tools, and the tools you sent
yesterday really helped me in thinking about the situation, framing it, and
balancing Lauren’s skills and need for independence while being under CGW
management. Your confidence in me as a leader was a life saver and all your
advice and tools gave me the tools to better prepare me for today.

I can’t thank you enough for your support and guidance!!!
Have a great week,

Lauren PhD

These two incidents show that members of the AR team in supervisory roles, regardless
of experience, benefitted from the developmental perspective and the tools offered in the session.
This was an unexpected outcome, since the purpose of engaging the AR team was to help in
generating ideas for helping the early-career scientists, which did occur. However, in addition to
the original intention, what I found was that bringing people together also met a need for
supervisors and mentors to develop their adaptive capabilities as well.

The experience of engaging the AR team in inquiry on the developmental approach
showed that opening a space of inquiry where supervisors and mentors could self-reflect on their

own challenges and action logics is needed.

Key Outcome: AR Cycle 1

Reframing Leadership as Adaptive Challenge

In the pre-step phase of AR, there were both listening and questions raised. The questions
revolved around leadership among the two groups. The groups engaged the question of
leadership from within the notion of adaptive challenges and the capabilities that identify such

leadership. For example, during the first action inquiry sessions with early-career scientists, we
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explored the essays they wrote on their experiences of leading, and what supports they received
in those experiences that were helpful. We engaged in dialogue on the work challenges that they
have struggled with in the past, and how AR might help us to uncover root causes and solutions
to those challenges. We then ventured into the territory of leadership in the context of being a
scientist. It became apparent that framing leadership as an adaptive capability was easier to
conceptualize and thus explore. The word “leadership” was difficult for the two groups to
understand, due to assumptions about what leadership means. As has been documented in the
literature, this conceptual blockage is due to people confusing leadership with authority (Heifetz,
et al., 2009; Parks, 2005). Based on data generated in the pre-step phase, where there were many
dialogues on the challenges that early-career scientists face, a more palatable word that emerged
instead of “leadership” was “adaptive challenge.” Technical challenges are those where there is a
clear problem and solution, and existing knowledge can be applied to generate a solution
(Heifetz, et al., 2009; Parks, 2005). In adaptive challenges, neither the problem nor the solution
are clear; thus, learning is required on the part of multiple stakeholders to generate a solution
(Heifetz, et al., 2009). Research Question 1 was reframed from “What are the leadership
challenges that early-career scientists face?” to “What are the adaptive challenges that early-
career scientists face?” This reframing enabled both groups to engage in active dialogue on the
adaptive challenges they face, instead of getting stuck conceptually on the word “leadership”.
Once leadership was reframed in Cycle 1, we engaged in inquiry around the adaptive challenges

in Cycle 2.
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Supervisors and Mentors Face Their Own Adaptive Challenges

A key outcome of AR Cycle 2 was the recognition that not only do early-career scientists
face adaptive challenges, but their supervisors and mentors also face the adaptive challenge of
having to know in a field that is ambiguous by its nature.

Organizational culture theorist Edgar H. Schein provides a detailed definition of
organizational culture that is relevant to a dynamic that surfaced from listening to supervisors
and is related to the pressure on supervisors to know. According to Schein (2004) , the culture of
a group can be defined as:

...a pattern of shared basic assumptions that was learned by a group as it solved

its problems of external adaptation and internal integration, that has worked well

enough to be considered valid and, therefore, to be taught to new members as the

correct ways to perceive, think, and feel in relation to those problems. (p. 17)

CGW’s culture is greatly influenced by how it became a leader in the health field, namely
by responding to major health challenges with answers (CGW leader, group communication;
August 2011). Within the context of a scientific culture with an emphasis on knowing all the
answers with certainty, a group of supervisors acknowledged that their adaptive challenge is
related to the pressure of knowing all the answers in a work context that is adaptive, that is,
where often there are no clear answers to the problem or the solution at hand. As one supervisor
indicated in the first AR meeting, “the challenge is keeping up with the early-career scientist and
having to know” (Lauren, AR meeting; October, 2011). This is an example of the paradox of

searching for certainty in the midst of ambiguity.
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Action Research Cycle 2: Diving into Adaptive Challenges

In this cycle, we go deeper into the exploration of the adaptive challenges that early-

career scientists face using case-based learning practice.

Constructing: Cycle 2

We start this cycle with the key insight from AR Cycle 1: Supervisors and mentors also
face adaptive challenges in supporting early-career scientists. If mentors and supervisors form
the holding container (Drago-Severson, 2009; Kegan, 1994) for early-career scientists, and they
are facing adaptive challenges, what are the adaptive challenges that early-career scientists face?
Additionally, insights from AR Cycle 1 indicated that early-career scientists needed a more
applied approach to exploring adaptive challenges. Cycle 1 also revealed that leadership needed
to be reframed in terms of what makes an early-career scientist effective, and that an effective
early-career scientist, from the perspective of the supervisors interviewed, is one who is able to
develop adaptive capabilities such as those articulated, including being able to “adapt to change,
generate new knowledge, and continue to improve performance” (Fraser & Greenhalgh, 2001, p.
799). However, to this point no one had systematically asked early-career scientists what
challenges they faced as they navigated their two-year journey. These questions are relevant
because, if early-career scientists are well supported to achieve their goals and those of the
organization, they are more likely to stay in the health field. This is aligned with the fundamental
goal of the program to increase the number of early-career scientists in the health field.

In Cycle 2, my AR team and I learned from early-career scientists that they responded

well to the developmental approach. Specifically, they were able to express their adaptive
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challenges, and appeared to be open to exploring the supports and challenges they need in order
to develop more complex ways of making meaning. I found that other intervention options
considered, such as wholesale adoption of the Division of Leadership and Innovations’

leadership program, were not considered viable.

Planning Action: Cycle 2

In the planning phase, there was a deeper exploration of the adaptive challenges early-
career scientists and their supervisors face through action inquiry group sessions. I invited the
early-career scientists to engage in case-based learning as a method to more deeply explore the

adaptive challenges they experience and to begin to generate some themes.

Taking Action: Cycle 2

Early-career scientists wrote about their experiences of a current adaptive challenge. The
goal was for the group to listen and offer perspectives about the case writer’s challenge. Drago-
Severson (2009) indicates, “this type of space for listening to alternative perspectives on and
interpretations of events is designed to help the convener reconsider his or her thinking about and
relationship to the events in the case” (p. 201). The early-career scientists reflected on their
experiences at the conclusion of each case and began to revise their attitudes, beliefs, and

behaviors.

Case-based Learning Protocol

Each early-career scientist submitted his or her case write-up electronically and it was
reviewed by a CDAI expert. The expert offered questions within the case. Questions were
intended to help each early-career scientist explore a different perspective, or highlight a way in

which they were making meaning that perhaps was not helping them achieve alignment between
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their intentions and their actions. I sent each case and the comments to each early-career scientist
to review one week before they were scheduled to present their cases at the action inquiry
session. During the action inquiry session, each early-career scientist had five minutes to
summarize their case and ask for guidance around a particular question. Their peers, the CDAI
subject matter expert, and I then verbally analyzed each case while the early-career scientist
listened. The protocol was such that any early-career scientist who had just presented their case
could not intervene in the case analysis, and this was meant to teach them and other case writers
to listen and take a more reflective stance while peers reviewed their case. In the middle of the
case analysis, the presenter of the case was invited to offer any clarifying comments or direction
to the group about what issues to focus on. At the end of the case, the presenter was invited back
to the dialogue to offer reflections on their learning.

The preliminary themes that emerged early on in this phase with the two groups related to
the freedom and constraints that each group wished to exercise in getting the work done. For
example, in one situation, the early-career scientist wanted more freedom and ownership in
completing a project, whereas the supervisor wanted to exert more oversight and control. This
dynamic generated an adaptive challenge, because both the supervisor and the early-career
scientist require the capability to learn how to work together under seemingly contradictory ways
of accomplishing their work goals. At the conclusion of the constructing phase, key themes
emerged to describe the adaptive challenges that early-career scientists and their supervisors
face.

The case-based learning method illustrated some of the types of adaptive challenges that
the early-career scientists faced and the types of learning and adaptations they used to meet those

challenges. Each of the case-based learning dialogues offered opportunities for the early-career
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scientist to consider revisions or reframes regarding how they were interpreting and taking action
in the midst of their adaptive challenge.

Through case-based learning in conjunction with CDAI methods, early-career scientists
learned new ways to navigate through their adaptive challenges (e.g., reframing their
perspectives, observing the dynamics of their new work culture, and inquiring and engaging with

others on the basis of a common understanding of the work).

Evaluating Action: Cycle 2

The dynamics of the early-career scientist action inquiry group shifted when we moved
from framing leadership in the context of adaptive challenges to engaging in collegial inquiry or
case-based learning around the early-career scientist’s current adaptive challenges.

There were positive comments regarding the use of case-based learning, but there was
also reluctance to continue to use cases to learn about adaptive challenges. For example, positive
comments about the use of cases indicated that early-career scientists appreciated the opportunity
to talk about the specific challenges they were encountering. As Richard indicated, “I like the
real-life stories” (Richard, group communication; January, 2012). For another early-career
scientist, case-based learning allowed him to “voice my frustration with my workstation
problem” (Richard, group communication; January 19, 2012), and for another the process of
case-based learning acted as a “decompression valve” (Karen, group communication; January,
2012), because it enabled her to talk about her personal experience confidentially. The feedback
from her peers and the facilitator, allowed her to put her challenges into context. A very poignant
comment came from Karen, who said case-based learning was helping her develop her

leadership capability:
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Yeah. And then thinking about the value of this in the context of the fellowship. If

there’s an exclusive emphasis on technical skills, you’ll end up with people who

are very technically competent, who—if the entire emphasis is to make leaders

out of the early-career scientists and sort of the scientific cohort here, this (case-

based learning) is moving in that direction, more so than repeated methods

sections that don’t give early-career scientists a chance to talk about the

experiences and frustrations they’re having. (Karen, group communication;

January 19, 2012)

This comment is consistent with the literature indicating that case-based learning is “an
effective way to support adult learning and development [and]...helps adults to make sense of
and manage adaptive challenges” (Drago-Severson, 2009, p. 8).

Despite the positive comments, there was some reluctance to continue to use case-based
learning, as expressed by one particular early-career scientist during the evaluation session: “I'm
worried that if we do an incident every month, we’ll run out of incidents” (Shawn, group
communication; January, 2012). When I requested that early-career scientists volunteer to write
another case for the next action inquiry session, no one volunteered. When I picked three
volunteers, only one person accepted the offer. This was a signal to me that the early-career
scientists were losing interest in writing cases, and I needed to engage them on their adaptive
challenges using a different methodology. I also had an intuition, based on past experience with
three other cohorts of early-career scientists, that the early-career scientists did not have
numerous leadership challenges to talk about. Either the work that early-career scientists are
asked to do does not typically challenge them beyond the technical/instrumental, or they may not

yet be aware that they are grappling with adaptive challenge, so they do not have the language or
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context to talk about multiple examples. Perhaps this is why they did not want to continue to
write cases. I looked forward to interviewing early-career scientists so that I could check this
assumption.

Overall, I saw a shift in the engagement of the early-career scientist inquiry groups when
we moved from talking about adaptive challenges to engaging more deeply through case-based

learning around their own challenges.

Evaluating Data with the AR Team

The next action I took was to share this data with the AR team so that we could evaluate
it together. We reviewed the personally de-identified adaptive challenges that the early-career
scientists wrote about. I facilitated a conversation and brought in the CDAI subject matter expert
to help us make meaning of the adaptive challenges and come up with recommendations and
next steps. Following is a comprehensive list of recommendations offered by the AR team. I was
impressed that the recommendations were primarily about how the supervisors and mentors can
adapt to creating better learning conditions to support early-career scientists through adaptive
challenges. For example, a key recommendation was adaptive challenge training for the
supervisors and mentors. This training is one that raises awareness of the notion of adaptive
challenge and begins to explore how supervisors, mentors, and early-career scientists can begin
developing adaptive capabilities. What follows is the list of recommendations:

¢ (larify Expectations: Some of the challenges may be due to unclear expectations or

understanding of the CGW culture. Set up expectations and acculturate early-career

scientists early on, even during the interview. For example, develop a “Culture
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Shock” pamphlet to introduce early-career scientists to CGW culture (e.g., CGW’s
internal review process, the early-career scientist is not a free agent, etc.)

Frame Approach: Depending on the context, a tighter or looser style of leadership
and management may be needed. Supervisors may need help in learning how to frame
for the early-career scientist the approach they are taking based on context. Early-
career scientists may need help reading the signals. For example, a tighter style when
framed in context may be understood better by the early-career scientist.

Fluidity in Roles: The supervisor and mentor change based on the project. The
approach of assigning one supervisor or one mentor for the entire two-year fellowship
is no longer appropriate given the changing context of projects. It is more realistic
now to think of supervisory and mentoring elements that various people in the branch
take up based on the project. The goal is to ensure that important supervisory and
mentoring elements are covered for each project.

Clarify Roles: The supervisory and mentoring team should meet before the early-
career scientist arrives to clarify the roles and responsibilities by project.

Supervisor and Mentor Training: Orient new supervisors and mentors to the
challenges emerging from action inquiry sessions with early-career scientists (as
shown in the tables). Hold multiple dates for the training and make it a requirement
for all supervisors.

Establishing a Mentor for New Supervisors: First-time supervisors may need a

mentor who is separate from the early-career scientist supervisor or mentor.
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¢ Fresh Perspective: Long-time supervisors and mentors may need to take a fresh
perspective on what it means to supervise and mentor an early-career scientist in this
day and age. For example: an early-career scientist is not a research assistant.

e CGW Culture Has Interdependent Impacts: When the Division micro-manages,
this impacts supervisors, which then affects how early-career scientists are
supervised.

¢  Quid Pro Quo Model: Encourage collaboration by implementing a model where
money is transferred to the branch or division providing technical support.

The recommendation from the AR team that was most timely was designing, developing,
and implementing the adaptive challenge training for supervisors and mentors. Within six
months, the training was implemented with the next group of supervisors and mentors. The
recommendation for a new kind of training (on adaptive challenges) and the feedback from the
pilot session demonstrated that there is a need to convene people to dialogue about adaptive
challenges. Feedback from the session included a request to have more frequent adaptive
challenge training and to include the triad comprising the supervisor, mentor, and early-career
scientists. A follow-up with this triad would offer all participants the context to engage in a
conversation together on what adaptive challenges were emerging and how to work together to
work through them.

The AR session in Cycle 2 ended with an informal sharing of impressions in response to
seeing the list of adaptive challenges that early-career scientists reported on. The supervisors and
mentors shared the following impressions about the action inquiry sessions:

The action inquiry sessions are empowering early-career scientists to raise issues

they would not have otherwise raised...the comfort zone for early-career
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scientists is to go inward...they need practice reaching out. (Jason, Personal

communication; March, 2012)

One supervisor offered these comments to the Chief of the program as a sidebar comment
in a phone conversation:

They’re [the action inquiry sessions] great...people are so skeptical about this

kind of training. (Comments offered by Elizabeth to Ryan, personal

communication with Ryan; March, 2012)

Additionally, Ryan indicated that supervisors, even very senior supervisors, were
learning from the action inquiry sessions: “I think Elizabeth is learning a lot from [hearing what

goes on in] the action inquiry sessions.” (Ryan, personal communication; March, 2012)

Key Outcome of AR Cycle 2

Early-Career Scientists Do Face Adaptive Challenges

Case-based learning helped to increase awareness of adaptive challenges among the
early-career scientists and the ways in which they met those challenges. What we learned was
that, in the context of the CDAI method, these early-career scientists are able to try new ways of
approaching complex adaptive challenges by observing each other’s behavior, inquiring into
their own frames of reference and how they interpret the challenges they face, and how they

engage with such challenges to create effective pathways for change.

Adaptive Leadership Training for Supervisors

The data on adaptive challenges reported by early-career scientists was shared with the

supervisor action inquiry group. A recommendation by the supervisors was to offer mandatory
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training to all PE supervisors and mentors, and part of the training should clarify roles (the
technical element of challenge) as well as raise awareness of the adaptive elements of the
supervisor-early-career scientist relationship. Both trainings were developed and implemented in
August/September 2012 as the new supervisors and mentors prepared to welcome the 2012 class
of early-career scientists, the largest class in the last 10 years of the fellowship program.
Evaluations of the trainings indicated that supervisors and mentors benefitted from the training
and would like these trainings to occur more often.

Cycle 2 ended with a greater awareness of the adaptive challenges that early-career
scientists face, and willingness by the AR team to support early-career scientists in becoming
more adaptive. The next, and final AR cycle in this study, is the most profound of this journey, in
that early-career scientists voluntarily selected a real-time adaptive challenge to explore

collectively, one with learning impacts at the individual, group, and organizational system levels.
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Action Research Cycle 3: Practicing Adaptive Leadership

Constructing: Cycle 3

We started this cycle with the key insight from AR Cycle 2 that early-career scientists do
experience adaptive challenges. In this cycle, I focused on how the AR team and I could engage
the early-career scientists in deeper learning around leadership adaptive challenges. What was
the next process that would enable us to go deeper?

The case-based learning intervention was effective in raising and making meaning around
the adaptive challenges that early-career scientists experienced individually. Adaptive challenges
are solved with people from various perspectives (Heifetz, et al., 2009), and since there was such
a diversity among the early-career scientists, it seemed like a natural next step to explore an
adaptive challenge together. After exploring the various models for leadership development, the
members of my AR team and I decided to engage the early-career scientists in action learning,
which is considered to be “one of the newer models of leadership development that has gained
growing popularity in North America” (Raelin, 2006, p. 152). We concluded that, since the core
characteristic of early-career scientist programs at WDO is learning through on-the-job
experience, action learning would be ideal because it is “a method to generate learning from
human interaction occurring as learners engage in real-time work problems” (p. 152). True to the
AR methods, this step was collaborative rather than dependent upon the researcher as “the expert
who decides apart from others” (Coghlan & Brannick, 2010, p. 9). At the conclusion of the
planning action phase, we (the AR team) decided to invite early-career scientists to explore the
idea of an action learning project.

Action learning, as described earlier in the action technology meta-framework for this

study, has been documented as effective for transformative learning, because action learning:
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...Incorporates working on projects of major consequence, teaming with

personnel from other functions, receiving continuous feedback on performance

and behavior, reflecting on assumptions of current mental models, and having the

opportunity to attempt new approaches. (Johnson, 2008, p. 88)

Furthermore, action learning has been documented as an effective adult learning approach for the
development of complex skills such as leadership (O'Neil & Marsick, 2007).

I facilitated an action inquiry session focused on inviting early-career scientists to engage
in action learning—i.e., a group leadership project. The parameters I gave the group were the
following: the project had to (1) be personally challenging, (2) challenge the group to work
collaboratively, and (3) offer the CGW system something of benefit. After the group went
through a period of brainstorming and “groaning” (Kaner, 2007, p. 307), with the help of the
CDALI subject matter expert and me, they were able to coalesce around one project: to
conceptualize, design, and implement the first ever CGW Scientific Conference.

The action inquiry groups engaged in action learning as the next intervention in this AR
study. The early-career scientists selected as their project the conceptualizing and implementing
of the first CGW scientific conference. The objective of the conference, which early-career
scientists determined collaboratively, was to promote interactions between scientists and non-
scientists, and highlight how scientific research impacts population health by informing policy
decisions. This project represented a need in the organization, and challenged the early-career
scientists’ adaptive leadership capabilities on a group and individual level. Organizational
necessity and a project of consequence are important attributes of action learning projects

(Johnson, 2008).
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Planning Action: Cycle 3

Two action inquiry sessions in March and April 2011 were dedicated to group work
around planning the CGW Scientific Conference.

When the early-career scientists collectively selected and committed to an action learning
project, a change in group dynamic occurred immediately. Whereas, before the group project,
early-career scientists dispersed after the action inquiry sessions, I noticed that after the selection
of the project the early-career scientists immediately gathered together outside of the room.
Email communications regarding their project began within one hour of the session and
communications continued with energy and enthusiasm over the next five months. Whereas,
before the group project, I received little feedback from early-career scientists on the content of
subsequent inquiry sessions, early-career scientists now began engaging me before the sessions
to ask for specific skill-building help, such as decision-making in groups and project
management, relevant to the current challenge they were facing in the project process. A change
in my role occurred as well. I was now more of a resource person who provided input as needed

and held the space of the group’s process interactions.

Intermingling of Groups

I convened the AR Team and the early-career scientists together. The intention of the first
part of the meeting was for the AR team to offer advice to early-career scientists regarding their
leadership project. During the second part of the meeting, I facilitated a dialogue where we
further named the adaptive challenges we face in developing early-career scientists. We ended

the meeting with the task of observing and examining the adaptive challenges that would emerge
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within us and in our early-career scientists, noting any experiments that would help the early-

career scientists apply their knowledge in new ways.

Feedback on the Leadership Project

The AR team, with my help and that of the CDAI subject matter expert, practiced
offering supportive and challenging feedback to early-career scientists regarding their leadership
project. Three early-career scientists introduced their 2011 leadership project: designing and
implementing the CGW scientific conference. This project was an adaptive leadership project, in
that they were applying their knowledge in new ways to generate individual, group, and
potentially agency-level impacts. Early-career scientists provided a summary of their team’s
goals, roles, and shared planning documents, such as a draft marketing flyer, a conference
booklet, and agenda. Early-career scientists asked for feedback, and we engaged in a dialogue
where we were able to support them in the following ways:

The AR team offered genuine encouragement and indicated that the project was a good
idea. The AR team made recommendations regarding how to increase attendance by: (1) the
strategic move of engaging the “top brass” for input, (2) offering connections with good speakers
on high-profile health field topics, and (3) showing how a change in the name of the conference
could generate more attendance (e.g., adding disease modeling).

We (the AR team) was able to challenge early-career scientists’ thinking in the following
ways: (1) asking them to clarify their goals: Who are you targeting? What do you want the
audience to leave with? (2) helping them understand the social/political context that would
influence the successful implementation of their project, and (3) assisting in their reframing of

what they could offer in addition to talks, for example, hands-on basic training for non-scientists.
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One concern that arose was whether the action-learning project was taking up too much
of the early-career scientists’ time. We discussed the fact that the early-career scientists were
dividing up the work, and that this project was building the underlying capabilities they would
need to be successful. I asked the AR team in person and in email whether there were any other
concerns that had not come up that anyone would like to raise. The AR team was content to
continue to support the early-career scientists.

Early-career scientists received feedback from supervisors on their action learning
project. This interaction of groups generated new ideas about how to increase the visibility of the
conference and the early-career scientists’ work. According to Complexity Leadership Theory
“leadership can be emergent from the interaction and correlation of individuals and groups, then
developing leadership capacity might include enhancing interactive dynamics within
organizations” (Uhl-Bien & Marion, 2008, p. 333). Whereas before the action learning project, [
met with the supervisors and early-career scientists separately and was the central point in the
cross-fertilization of ideas (Figure 7), with the engagement of the action learning project, the
supervisors and early-career scientists began to interact directly (Figure 8). This interaction

resulted in the sharing of ideas from early-career scientist to supervisor and vice versa.
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Figure 8. Dynamic interactions - three
Adding to the list of adaptive challenges
During the second meeting, I facilitated a dialogue on the adaptive challenges that the AR
team has seen early-career scientists face. Here is the list we came up with:
1) Ownership and authority: Facing and overcoming their egos:
a) Help them value work on behalf of the agency

2) View of second-class citizens: Facing and overcoming egos of non-scientists:
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a) Help them by supporting them in reinterpretation of context (e.g., prior to a meeting,
help them see that different personality types are not to be taken personally). We
called these socializing skills

b) Help them by reframing: They are a small powerful group that is agile (guerilla army)
vs. second-class citizens

3) Finding their voice:
a) Help early-career scientists have a strong voice within a bureaucracy
4) Supervisor/Mentor and program disagreements on what work/learning is valuable
I ended the meeting by asking the AR team to (1) observe and examine the adaptive
challenges that would come up over the next two months, (2) make note of them and try out
some of the experiments we talked about, or try their own. What seemed to work? What did not?
and to (3) explore the book we offered titled, “Presence-Based Coaching: Cultivating Self-
Generative Leaders Through Mind, Body, and Heart” written by Doug Silsbee. What was

helpful?

Taking Action: Cycle 3

Emergent adaptive challenges were those that arose as the early-career scientists engaged
in their action learning project of conceptualizing, designing, and implementing the first CGW
economics conference. This action learning project brought out the challenge of boundary
spanning, “the collaboration across professional and organizational groups and the delicate
balance of multiple and at times conflicting goals” (Heifetz, et al., 2009). To design a conference
that generated attendance, early-career scientists worked across the organization with groups that

they would typically not come into contact with. In 