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USING COMPLEXITY THEORY AS A 
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PRACTICE TO PROMOTE LIFELONG EMERGENT 

LEARNING 
Cheryl-Anne Poth 

 
INTRODUCTION 

The ability to generate new knowledge and to adapt to 
changing conditions is imperative for an organization to remain 
current and competitive in a changing world. Many of our 
professional learning activities in education are limited to 
providing a linear, prescriptive, and solution based experience. 
This approach to learning does not allow sustained shared 
dialogue among professionals or for the topics to specifically meet 
the self -identified needs of the participants. Educational literature 
generally suggests that top-down (i.e., organized by administrators 
without input from teachers) teacher professional development 
programs do not support ongoing learning (Hoban, 2002). Rather, 
an important element to create ownership in their learning is to 
support teachers in the process of identifying professional learning 
requirements (Clement & Vandenberghe, 2000). The community 
of practice model is characterized by a shift from the single 
professional development activity to more complex and sustained 
forms of interaction among professionals (Wenger, 1998). 

Recognizing the inadequacies of the traditional 
reductionist approaches used in linear processes, complexity 
theory emerged as a new approach to understanding interactions 
within complex systems. The study of complex adaptive systems 
(known as complexity theory) focuses on the study of emergence 
as the source of learning and evolution in living systems. If 
learning is viewed as a complex process, then our approaches to 
professional learning activities must be congruent. New 
knowledge emerging from professional learning activities must be 
understood as socially constructed and emergent from diverse and 
recursive interactions within nested systems. If a community of 
practice is to be an effective professional learnmg practice, then it 
must create conditions of sustainable joint engagement to support 
the emergence of new knowledge and understandings. 
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This paper argues for the use of a community of practice 
model as a means to support sustained professional learning 
informed by complexity theory. The argument is developed in 
three sections which focus on: (a) complexity theory informing the 
learning process; (b) critique of current conceptions of 
professional learning, and a review of the communities of practice 
literature; and (c) implications for future professional learning. 

COMPLEXITY THEORY INFORMS THE LEARNING PROCESS 
Complexity Theory 
Complexity theory emerged as a new approach to understanding 
the interactions of complex systems and has been applied in 
diverse subjects, for example, cognition, education, and business. 
Weaver (1948) recognized that complex systems were different 
from simple and complicated systems. Complex systems are 
characterized by redundancy and diversity among agents, means 
for agents to interact, and distributed decentralized control (Davis 
& Simmt, 2003). New understandings of the learning process 
informed by complexity theory have had a significant effect on 
learning strategies used in educational and business organizations. 
Complexity theory challenged traditional understandings of the 
processes of learning at the individual and collective levels within 
a living, learning system (Davis, Sumara, & Luce-Kapler, 2000). 

LEARNING IN COMPLEX SYSTEMS 
As was the case in simple and complicated systems, the 

generation of new knowledge in complex systems could no longer 
be predicted or accounted for by simple accumulation. Instead, 
learning is described as arising from complex processes involving 
nonlinear dynamic interactions within systems. In a complex 
system, learning is viewed less it terms of developmental 
progressions and more in terms of ongoing adjustments when the 
system is disturbed. The emergence of order out of a state of 
disequilibrium was a key characteristic of complex adaptive 
systems leading to the conception of complexity theory. 
Consequently, learning is understood in terms of "ongoing, 
recursively elaborative adaptations through which systems 
maintain their coherences within their dynamic circumstances" 
(Davis & Simmt, 2003, p. 138). 
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A unique characteristic of nonlinear dynamic systems is 
the sensitivity of the system to initial conditions. The initial 
conditions of a system are constantly changing to incorporate the 
new knowledge generated from interactions. Each system 
represents a unique dynamic system and will interact uniquely 
with its environment to generate unpredictable emergence. Means 
to support professional learning are thus viewed as optimizing the 
conditions and interactions necessary for emergence to occur. 

CURRENT CONCEPTIONS OF PROFESSIONAL LEARNING 
Professional Learning System 

A complex view of social constructivism supports the 
recent shift in professional learning activities for teachers from 
isolated, fragmented and linear workshops to collaborative and 
interactive opportunities within a complex learning system 
(Hoban, 2002). The learning system approach to professional 
learning acknowledges that every event of learning includes 
multiple interactions with the environment at both an individual 
level and among members of a group and their environment. The 
evolution of terminology from professional development program 
to professional learning system reflects the new conception of 
learning as nonlinear and recursive (Davis, 2004). A professional 
learning system provides opportunities for the coconstruction of 
understanding, skills, and knowledge within the individual, 
collective, and organizational systems that are not predetermined. 
Learning is viewed as a process with reflection and sharing with 
colleagues as necessary elements of professional learning 
activities. 

Historically professional development programs 
generally focused on the implementation of innovations (e.g., new 
literacy curricular practices) implying a linear progression of 
activities with the goal of accumulating prescriptive knowledge. 
The shift to a systems perspective supports frequent collaborative 
interactions necessary for transformations in practice. If sustained 
learning is the goal then opportunities must be present for self-
organization (also known as emergence). In his work, Huberman 
(1995) found that a lack of continuity in professional development 
programs occurs when program topics are chosen by 
administrators and interactions are infrequent. 
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In their study of teachers Davis and Simmt (2003) found 
that ownership and decentralized control was necessary for 
emergence and sustained interactions. Ownership of learning can 
commence with the identification of professional learning needs. 
If teachers do not participate at this stage, then teachers see 
themselves as the objects, rather than the subjects, of their 
professional growth and share no ownership (Day, 1999). The 
sharing of teachers' own experiences in groups has been shown to 
be the most influential element of professional learning (Baird, 
1992; Bickel & Hattrup, 1995; Clandinin & Connelly, 1996). 

Professional learning including opportunities to collabo
rate and engage in dialogue can contribute to student achievement 
and professional identification of teachers. Strahan (2003) found 
that when teachers collaborate, "they develop stronger 
instructional strategies, and these strategies enhance student 
achievement. At the same time, teachers develop a stronger 
professional community enabling them to provide even more 
social support for learning" (p. 128). Learning means that people 
(i.e., teachers) develop their practice (e.g., ways of thinking and 
speaking) within the community in which they move (De Weerdt, 
Corthouts, Martens, & Bouwen, 2002). When their practice is 
developed, in this case, as a professional, their identity develops 
(e.g., Lave & Wenger, 1991). 

Several authors have described a range of initiatives in 
professional development, that are initiated by a group of teachers, 
that are intended to promote ongoing reflection of current 
practices. Researchers and reform advocates consistently cite 
participation in a community of practice as an integral factor in 
achieving effective and sustainable professional learning that 
addresses the pedagogical needs of the teacher (Moore & Barab, 
2002; Schlager & Fusco, 2003). Communities of practice 
demonstrate a shift from the single professional development 
meetings or workshops to a more complex and sustained forms of 
interaction (Lave & Wenger, 1991). 

COMMUNITIES OF PRACTICE 
Communities of practice were first observed to occur 

informally as a method for bringing people together to facilitate 
the work and learning of employees (Brown & Duguid, 1991). 
Communities of practice are built on the premise that communities 
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are essential elements of human social history (Barabasi, 2003) as 
people have always organized themselves into small groups within 
larger groups to address issues. A community of practice is 
defined as "a group of people who share an interest in a domain of 
human endeavor and engage in a process of collective learning that 
creates bonds between them . . .working on similar problems" 
(Wenger, 2002, p. 2339). By focusing on collaboration among 
members and ownership of learning, communities of practice 
provides a new approach for learning communities. 

Communities of practice allow a group of people to 
selforganize, interact (collaborate), investigate topics of interest, 
and engage in ongoing dialogue. Wenger (1998) identified three 
dimensions as the source of coherence of a community; mutual 
engagement, joint enterprise, and shared repertoire. Mutual 
engagement refers to the collaborative effort. Joint enterprise 
refers to the pursuit of a shared goal, and shared repertoire refers 
to similar background knowledge of members. However, recently 
researchers have acknowledged the limitations of current 
conceptions of communities of practice, including implementation 
and a linear view of the learning process (Fuller,Hodkinson, 
Hodkinson, & Unwin, 2005). In a community of practice learning 
remains viewed as accumulative resulting from shared 
experiences among members. Members are expected to gain 
knowledge from sharing experiences with other members. Some 
implementations of communities of practice no longer allow the 
members to self-organize. Rather, topics and interactions have 
become mandated. When a community of practice is mandated 
there is a loss of ownership of the learning process (Fuller et al., 
2005; Wenger, 2002). 

IMPLICATIONS OF PROFESSIONAL LEARNING PRACTICES FOR THE 
FUTURE 

Complexity theory offers new ways of understanding, 
thinking about, and designing professional learning systems that 
are capable of responding to and influencing complex nonlinear 
systems. Complexity theory supports the necessity of professional 
learning to include opportunities for sustained interaction among 
professionals and individualized programming. Complexity 
theory shifts the notion of learning beyond a simple accumulation 
of knowledge. Instead understandings and knowledge are viewed 
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as unpredictable and emerging from the complex interactions 
within nested systems and their dynamic environment. In a 
professional learning system, individuals are nested within groups 
working collaboratively (e.g., members of a community of 
practice). The groups are nested within a larger organization 
nested within a dynamic environment. New knowledge that 
emerges from interactions within the individual and their dynamic 
environment is accommodated in the system of the individual and 
influences the initial conditions leading to subsequent learnmg. 

Informed by complexity theory, the learning process is 
viewed as a shared experience in such a community of practice: 

Complexity theory casts the learning that takes place in 
the community as a process in which the community, as 
well as significant insights of individuals in the 
community, self organizes through a series of critical 
events (or knowledge building) that shake the community 
and places it at the edge of chaos. (Zellermayer & 
Margolin, 2005, p. 1279) 

It is at the edge of chaos that new knowledge is created and 
emerges. Effective professional learning systems are those that 
allow interactions and sustained dialogue that challenge the 
assumptions of the community to reach the edge of chaos where 
new knowledge can emerge. 

Complexity theory recognizes that the initial conditions of 
the system are constantly changing to accommodate new 
understandings. An effective professional learning system must be 
flexible enough to respond to the changing needs of the 
membership of a community of practice. In addition, complexity 
theory recognizes that each individual represents a unique 
dynamic system bringing unique perspectives, experiences and 
professional learning requirements to the community. When 
unique individuals form a community of practice, the community 
also represents a unique dynamic system with diverse needs. 

To conceptualize a community of practice as a means to 
support complex adaptive system requires members to create a 
group of people whereby they share some experiences 
(redundancy), support collaborative efforts (means to effect 
neighbours), and self-organization (decentralized control). 
Members engage in joint activities in an environment of 
distributed leadership, while pursuing their shared interest 
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sustained over time (Wenger, 1998). The collaborative and 
sustained nature of a community of practice has the potential to 
support lifelong professional learning. 
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