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This article introduces a new theoretical model utilizing Turner and Baker’s (2017) Team Emergence Leadership 

Development and Evaluation (TELDE) model as a tool to facilitate interactions imbedded in complex adaptive 

systems. This theoretical model is currently being developed and is identified as the Complex Adaptive Team 

System (CATS) that utilizes complexity theory and the self-organizing characteristics of teams to drive 

organizational initiatives. 



 2 

1. Introduction 

The implementation of new technological innovations in the workplace along with globalization are just 

two indicators that a higher skilled workforce will be required in the future (Davis, Dent, & Wharff, 2015). As the 

environment increases in complexity due to information overload, globalization, geopolitical unrests, etc…, 

organizations need to manage among this complexity with the human resources available to them, skilled or 

unskilled. Complexity science is becoming more prevalent across multiple disciplines as one means of making sense 

and being able to manage this complexity. deMattos, Miller, and Park (2012) provided three trends that are 

contributing to the growth in complexity science. The first is that dramatic changes are taking place for both 

organizations and governments in part due to “globalization, intensive local and global competition, process re-

engineering, workforce diversity, quality improvement, and continual innovation” (deMattos et al., 2012, p. 1554). 

Secondly, we are in an information revolution in which information processes are increasing while prices are 

declining (e.g., information retrieval, processing, storage), and thirdly, “organizational entities are being created and 

dissolved at increased rates” (deMattos et al., 2012, p. 1554).   

Traditional sciences have utilized a reductionistic framework in which an entity was reduced to its smaller 

parts, by understanding the workings of the smaller parts the whole could be understood more comprehensively 

(deMattos et al., 2012). Although this reductionistic framework had served science well in the past, such as during 

the industrial revolution (deMattos et al., 2012), it is inadequate to serve science today due to the complexities 

surrounding us (e.g., information overload, globalization, geopolitical unrest, increasing wicked problems, global 

warming). Complexity science expands on the reductionistic framework by not only understanding the parts that 

make up the whole but by understanding how each part interacts with all the other parts, thus having a more 

comprehensive and complete understanding of the whole. To better understand such systems complexity science 

offers complex adaptive systems (CAS) as “a framework for understanding these systems” (deMattos et al., 2012, p. 

1550).  

These systems adapt and change due to environmental conditions thus making them dynamic and difficult 

to understand (Holland, 1992). Due to this self-organizing adaptation, models of CAS are lacking and are “hard to 

formulate”  (Holland, 1992, p. 19). Complex adaptive systems are also hard to comprehend in that these systems are 

not just the aggregate of the actions of the individual parts, they are a composite of the interactions of the parts 

collectively (Holland, 1992). deMattos et al. (2012) expressed this by highlighting complexity as the result of “the 

inter-relationship, inter-action, and inter-connectivity of elements within a system” (p. 1550). To better understand 

CAS, Holland (1992) described that “we must understand how the aggregate behavior emerges from the interactions 

of the parts” (p. 20). The current theoretical article provides a model for CAS by utilizing an existing team model, 

the Team Emergence Leadership Development and Evaluation (TELDE) model (Turner & Baker, 2017), to facilitate 

these interactions to better understand, drive, and predict these emergent transformations. This process of utilizing 

team functions to drive larger organizational functions is supported by the knowledge management literature. 

Masa’deh, Shannak, Maqableh, and Tarhini (2015) supported this practice by identifying that “the advantages of 

knowledge utilization experience from teams can be expanded to the larger organization as a systematic process 

toward implementing KM functions” (p. 247).  
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The following sections provide a review of complexity theory and some of its key components. Next a 

coverage of CAS are provided with a look at utilizing interactions as the level of analysis when viewing CAS. 

Finally, a review of the TELDE model is presented along with a model of CAS that utilizes the TELDE model and 

naturally occurring team processes. This model presents a viable complex adaptive team system (CATS) that 

organizations can implement by using existing team functions as a method of addressing today’s complex issues.  

2. Complexity Theory 

Uhl-Bien et al. (2007) defined complexity theory as “the study of the behavior of large collections of . . . 

simple interacting units” (p. 299). Anderson, Drakopoulou, & Jack (2012) identified complexity in the interactions 

between individual parts of an open system and to the unpredictable patterns that emerged from these interactions. 

Antonacopoulou and Chiva (2007) identified both interaction and inter-dependence processes across different levels 

(i.e., individual, team, department, organization) as being critical to emergence in complex systems. These functions 

highlight individual agents and their social structures as being synonymous with fractals, they have the potential to 

operate both as a part of the system and as the whole at the same time (Antonacopoulou & Chiva, 2007). 

Understanding complexity and the systems that make up social complex systems is important in understanding “the 

conditions that shape or dismantle the inter-relationships that in turn enhance the interdependence between agents” 

(Antonacopoulou & Chiva, 2007, p. 282). 

Anderson et al. (2012) presented complexity theory as “a study of changing patterns of order, self-

organization or constrained diversity” (p. 964). Borzillo and Kaminska-Labbe (2011) identified complexity theory as 

one method of understanding the interaction patterns in networks, such as in organizations, who are bound by a 

common goal or objective. Bode and Wagner (2015) categorized complexity into two conceptualizations, structural 

and behavioral. Structural complexity relates to the number and variety of elements while dynamic complexity 

(behavioral) relates to the interactions between the systems parts or elements (Bode & Wagner, 2015). 

3. Complex Adaptive Systems 

Organizations are complex systems made up of interdependent agents (Beck & Plowman, 2014; Boal & 

Schultz, 2007) with overlapping functions. These complex systems are often identified as networks, projects, 

hierarchies (Aagaard, 2012), teams, and task forces. Anderson et al. (2012) identified entrepreneurship as being a 

complex adaptive system in which individual entrepreneurship efforts are aggregated into the macro economy, with 

each micro process being unique, self-organizing, and different from the next. Also, Aritua et al. (2009) called on 

the profession of project management to develop new techniques and methodologies by viewing multi-projects as 

CAS. They identified one problem was with the field treating multi-projects as the aggregate of single project 

techniques and methodologies, which has not been very successful. Complex adaptive systems are composed of 

individual actors acting interdependently and autonomously (Campbell-Hunt, 2007) toward common goals. Beck 

and Plowman (2014) highlighted complex systems as “interdependent agents that interact, learn from each other, 

and adapt their behaviors accordingly” (p. 1246). Bovaird (2008) identified complex adaptive systems as the 

building block for higher level agents or systems while continuously adapting to environmental changes, these 

adaptations were called phase transitions. 

4. Level of Analysis 
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Richardson (2010) indicated that there is no one right abstraction or model when addressing non-linear 

models. Here, the only way to accurately model non-linear models, as in CAS, is to construct the CAS from the 

bottom up (Richardson, 2010). Rather than working backwards from some desired state of which we have limited 

knowledge of (Richardson, 2010), CAS should be addressed from what is known, the interactions that lead to 

emergence. 

Our focus for this article will be on the connectionist approach to viewing, understanding, and predicting 

CAS. The level of analysis will neither be concentrated at the macro levels (i.e., team, department, organization) nor 

at the micro level (individual). The level of analysis identified here is new, it views the interactions between two 

independent agents within a system as a level of analysis worth considering (Figure 1). This dyadic event becomes 

the beginning of the overall process that leads toward emergence, thus it should be considered as a means of better 

identifying and representing this process. While the rules of engagement among individual agents in a system are 

critical factors of emergence, and given that individuals act to form an interaction, the individual and the interaction 

are still considered in the current article as two separate levels of analysis. The current article utilizes the 

connectionist approach to understanding CAS, concentrating on the outcome that results from these interactions 

moving toward emergence, and not on the rules-based approach in trying to understand the rules of engagement that 

led to these interactions.  

 

 

Figure 1. 

Level of Analysis, Interactions Between Independent Agents. 
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5. TELDE Model 

The current theoretical model utilizes Turner and Baker’s (2017) TELDE model as one means of fostering 

interactions among independent agents focused around one key objective. The TELDE model utilized the 

components of complexity theory to drive emergence through interactions using naturally occurring (self-

organizing) team processes (Turner & Baker, 2017).  

 

 

Note: From “Team Emergence Leadership Development and Evaluation: A Theoretical Model Using Complexity 

Theory,” by J. R. Turner, R. Baker, 2017, Journal of Information & Knowledge Management, 16(2). 

Figure 2. Team Emergence Leadership Development & Evaluation (TELDE) Model. 

6. Complex Adaptive Team Systems 

Although the TELDE model was initially presented as a model for leadership development (Turner & 

Baker, 2017), its utility surpasses that of just leadership development, it has the potential of being the driving force 

behind multiple organizational initiatives and policies (e.g., change, organizational culture, evaluation). The TELDE 

model treats leadership as being contextual, meaning that the context in which the leadership of the team drives is 

dependent upon the organization’s objective. The TELDE model treats the individual team member as being the 

change agents with the overall team as the change initiative or the leader. Multiple TELDE models acting across 



 6 

multiple departments and across multiple organizations hold the potential of implementing new change initiatives 

throughout. The TELDE model acts as the agent of interaction while the organizational initiative results in the 

outcome of this emergence (the aggregate of the interactions).  

 

 

Figure 3. Multiple TELDE Models Acting Inter-Organizationally. 

Figure 3 depicts this model in which multiple TELDE models are coordinating across multiple agents (e.g., 

departments, organizations, industries, countries, networks). This multiple TELDE model is presented in the current 

research as the Complex Adaptive Team System (CATS). Complex adaptive team systems can be utilized to drive 

organizational initiatives by taking advantage of emergence through the controlled guidance of the interactions 

taking place within each individual TELDE model. Collectively, the aggregate of the interactions within each 

TELDE model result in a comprehensive organizational or network initiative driven by the CATS model which is 

conceptualized in Figure 4. The CATS model meets the requirements of complex systems by providing the structure 

through the CATS model (structural complexity) while fostering emergence from the TELDE model (behavioral 

complexity; Bode & Wagner, 2015).  
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Figure 4. CATS Model Intra-Organizationally or Across Networks (Globally). 

7. Conclusion 

The response to the Columbia Space Shuttle disaster began as “idiosyncratic local organizing actions” 

(Beck & Plowman, 2014, p. 1244) among the participating agencies (i.e., NASA, FEMA, DOD, EPA). In an effort 

of responding quickly and to organize efforts between the multiple agencies that became involved, Beck and 

Plowman (2014) identified four main categories that led to the successful collaborative efforts that came from the 

initial chaos: 

1) Initial contextual conditions precipitated the collaborative effort. 

2) The organizing actions taken by independent agencies. 

3) The development of trust. 

4) The development of a collective identity. (p. 1238) 

Success from the Columbia response effort resulted, not from any one agency being in charge, but from the in-

charge agency (FEMA) acting as an enabler for the other agencies (Beck & Plowman, 2014). Their case study 

exemplified the support function from the host organization that allowed for self-organization processes to take 

place. This support function includes providing guidance, resources, and tools to the team/group as needed so they 

can complete their tasks in addition to influencing CAS by promoting the interactions that take place within the 

CAS. By providing the right direction and resources the team/group can focus more attention on self-organizing 

activities aimed toward goal attainment, and in some cases emergence. In hindsight, the agents involved in the 

Columbia response effort practiced an aggregated form of the CATS in which agents acted interdependently toward 

one common goal that was facilitated by FEMA.   

Micro-level activities and interactions aggregate, and eventually reflect higher-level activities (Crawford & 

Kreiser, 2015). This results in organizational outcomes being the result of micro-level adaptive and emergent forces 

through CAS and CATS. Crawford and Kreiser (2015) explained: “Unless a new activity pattern emerges or is 

imposed by top-down tensions, the higher level aggregate activity will exactly [emphasis added] reflect and 

resemble the scaling pattern of the micro-level pattern” (p. 408). When viewing CAS, Boal and Schultz (2007) 
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stressed that management must create the structure and the interactions of which the CAS operate in, allowing them 

to self-organize and emerge, as in the CATS presented in the current theoretical article. Boal and Schultz (2007) 

stressed strategic leaders should “bring people, resources, and knowledge together, and thus serve as a catalyst for 

adaptive systems” (p. 414). Campbell-Hunt (2007) acknowledged that management should be a participant in the 

flow of events that take place in CAS/CATS as opposed to trying to control the flow of events. Manager’s should 

make available organizational resources while releasing control of the CAS/CATS, allowing the system to self-

organize and emerge into a new order (Campbell-Hunt, 2007). This active participation on the part of management 

was identified by Campbell-Hunt (2007) as being “an epistemology of engagement with the challenge of an 

unknowable emergent order” (p. 816) and is presented here in the CATS.  

Chiva, Ghauri, and Alegre (2014) presented innovation as introducing either new products, processes, 

markets, or organizational innovations. Organizational innovation involves incorporating new organizational 

methods, such as in implementing the TELDE model as the foundation of building CATS to drive organizational 

initiatives such as leadership development, new employee orientation, change initiatives, diversity training, 

organizational culture exercises, and new technology orientation, to only name a few. Today’s new leadership is best 

identified as being capable of influencing “existing dynamics in and of a system” (Hunt, Osborn, & Boal, 2009, p. 

508). Utilizing and implementing CATS as standard practices to drive knowledge creation and innovation within 

organizations is one means for today’s leaders to operate in today’s complex and challenging environment. 
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