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Abstract

Community-campus engagement (CCE) offers transformative opportunities for collaborative knowledge 
creation. Over the last few decades, thoughtful energy has gone into identifying the parts of a CCE and 
then developing tools to study these parts, with discrete focus on community groups, students, and faculty. 
Bringing a complexity science approach to CCE evaluation can amplify our understanding by capturing the 
dynamic nature of collaborative interactions that occur between faculty and students and their relationship 
with community organizations and groups. Our article begins by introducing key features of a complexity 
science approach that are well suited to address the evaluation of CCE initiatives. We then position CCE 
within this approach and discuss how key features of complex systems can operate in the context of CCE. 
These features include a focus on context and initial conditions, dynamic interactions of adaptation and 
learning that are nested at different scales, and outcomes that emerge and self-organize in unexpected and 
nonlinear ways. We draw upon the contextual fluidity (CF) practice model that provides a bridge between 
abstract concepts of complexity science and the very practical world of community engagement. With aware-
ness of context, dynamic interactions, and emergent outcomes, we propose questions that those evaluating 
CCE may want to consider.

Introduction

Community-campus engagement (CCE) creates a potentially transformative nexus for the exchange and diffu-
sion of both academic knowledge and the place-based knowledge of community groups (Berinyuy et al., 2014; 
Bushouse, 2005; Enos & Morton, 2003). Higher education institutions have historically been the hubs for both 
knowledge creation and dissemination (Nelson & Stroink, 2012; Tremblay, C., Singh, W., & Lepore, W., 2017a; 
Tremblay, C., Spilker, R., Nagel, R., Robinson, J. C., & Brown, L. 2017b). CCE offers transformative opportu-
nities for the co-creation and co-dissemination of knowledge through interactive collaborations between higher 
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education institutions (faculty, students, staff, and administration) and community groups (Boyer, 1996). 
Local, place- based knowledge of community groups can enhance the insights and potentially the applicability of 
knowledge within context (Siemers, Harrison, Clayton, & Stanley, 2015). CCE promotes the democratization 
of knowledge sources and offers an accessible and multidisciplinary perspective (Tandon, Singh, Clover, & Hall, 
2016; Brown et al., 2003). CCE can also assist in capacity building of community groups (Andrée et al., 2014). 
Evaluating CCE initiatives in a way that can capture the fullness of such potential impacts presents unique chal-
lenges (Reeb, et al., 2017; Stoecker, Beckman, & Min, 2010). We suggest that understanding CCE through the 
perspective of complexity science offers insight into its dynamics and raises questions that can guide approaches 
to its evaluation.

Although CCE may take different forms, including community service learning (CSL), community- based 
research (CBR), and participatory action research (PAR), we focus in this article on evaluation with CCE as a 
general term capturing the dynamic nature of the collaborative interactions that occur between faculty and stu-
dents and their relationship with community organizations and groups. In our experience, many CCEs combine 
different forms such as CSL with CBR or PAR with CBR (Kahlke & Taylor, 2018). Both authors engaged in 
a university- wide community service learning initiative that involved 28 faculty members from seven academic 
faculties with participation of students from 16 diverse disciplines organized around the theme of food security 
or sustaining access to food. This themed approach to CCE encouraged faculty, staff, and student participation 
with diverse community groups and organizations ranging from government to food banks to First Nation com-
munities and resulted in the emergence of diverse new courses such as Food Issues in Northern First Nations. 
This CCE nexus resulted in a variety of research publications (e.g., Nelson & Stroink, 2010, 2012; Stroink & 
Nelson, 2009, 2013). Our article builds on decades of research on CCE (e.g., Munz, Gatchet, & Meier, 2018) as 
well as on a growing body of critical approaches to evaluation (e.g., Patton, 2011). To this work we introduce and 
weave in our analysis of complexity science as a framework for conceptualizing community- campus engagement.

There have been a few evaluation models specifically developed that document the impacts of community- 
engaged scholarship (Reeb et al., 2017; Stoecker et al., 2010). Models such as cause and effect and logic models 
(Kania & Kramer, 2013) have been constructed on a positivistic lens for evaluation and are based on assump-
tions that may not hold in the dynamic context of CCE. These assumptions include (a) that by digging into the 
parts of a collaboration, we can explain and assess the whole; (b) that relationships are simple cause and effect; (c) 
that the future is knowable if there is enough data; and (d) that prediction and control of the future are possible 
(Malinsky & Lubelsky, 2014; Preskill, Gopal, Mack, & Cook, 2014). We build on other critical approaches to 
program evaluation to support the need for a different approach for evaluating CCE initiatives that challenges 
such “Newtonian” machine- age thinking (e.g., Patton, 2011; Pawson & Tilley, 2004; Smits & Champagne, 
2008). We argue that an approach rooted in complexity science accounts for the unique characteristics of CCE 
where the relationships are dynamic, multi- directional, and nonlinear and where sensitivity to initial conditions 
can bring forth unanticipated outcomes.

There is a long history of focus on caring about and sensitivity to the impact of context on program evaluation 
(Denizen, 2009; Greene, 1994; Lincoln & Guba, 1985; Patton, 2015, 2008). Multiple stakeholders, the recogni-
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tion that all evaluation occurs within a political context, and the impact of the evaluator on the evaluation have 
all been valuable contributions to understanding the key role of context and emergent outcomes. Likewise, the 
use of positivistic approaches has given us great insights into the functioning of a CCE. In our own research 
with CCE and food security and food systems issues, we have benefited from these contributions e.g. (Nelson & 
Stroink, 2010). Our journey with CCE and complexity science has made us aware of how a complexity approach 
illuminates the interacting elements that make a CCE a complex system with unique and emerging outcomes. 
As we explain in more detail below, when envisioning a CCE as a complex system, we can build rich insights 
as to how the independent and unpredictable actions of each component of a complex system such as the fac-
ulty, students, staff and organizations or groups changes the context of each component. Thus, a complexity 
approach adds to a CCE evaluation through consideration of the pattern dynamic and ever adapting nature of a 
CCE. Through our hands-on years of engaging a higher education institution in multiple CCEs we have come 
to appreciate how a complexity approach enhances our understanding of “what is going on” in a CCE.

Our article begins by introducing key features of a complexity science approach that are well suited to address 
the evaluation of CCE initiatives. We then position CCE within this approach and discuss how key features of 
complex systems can operate in the context of community-campus engagements. These features include a focus 
on context and initial conditions, dynamic interactions of adaptation and learning that are nested at different 
scales, and outcomes that emerge and self-organize in unexpected and nonlinear ways. To bridge the theoretical 
space of complexity science with practical questions of CCE evaluation, we then summarize the contextual 
fluidity (CF) practice model (Andrée et al., 2014; Nelson & McPherson, 2004). Drawing on this model, we 
then propose a set of guiding questions that enable a more complete view of CCE by exploring their features as 
complex systems.

Complexity Science Approach

This article approaches understanding of campus-community engagement with a complexity science perspec-
tive. Complexity science is a multidisciplinary meta-theory and arguably an alternative epistemological paradigm 
of science itself (Guastello & Liebovich, 2009). Complexity science offers conceptual and methodological tools 
for understanding phenomena that emerge from the interactions of many interdependent agents in ways that 
are not always predictable or reducible to linear causal sequences. This approach and complex adaptive systems 
theory specifically are useful in understanding phenomena that change over time, adapting continuously to 
a dynamic environment or context (Nicolis & Prigogine, 1989; Waldrop, 1992; Walker & Salt, 2006). Social 
groups and communities have been described and studied as complex adaptive systems (Masterson et al., 2017; 
Plexus Institute, n.d.; Westley, Zimmerman, & Patton, 2006). A complex system occurs where a collection of 
independent, yet interdependent agents or parts interact with one another and with their context and through 
these interactions produce outcomes that are not predictable from or reducible to the behavior of the parts 
(Holling, 2001; Page, 2015). In complex adaptive systems, feedback loops further allow the system as a whole to 
adapt and learn (Holland, 1992, 2006). A defining quality of these systems is emergence, which describes the for-
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mation of complex, organized, system- wide patterns of behavior through local interactions among agents guided 
only by a set of simple rules. The emergent behavior self- organizes in that there is no centralized planning or 
control producing the pattern (Kauffman, 1995; Moore, Olsson, Nilsson, Rose, & Westley, 2018; Piers, 2007). 
In a community, the individual members are the agents, each of whom is free to act in unpredictable ways. 
However, they are interdependent through their connections with one another. As each one acts, they affect the 
behavior of the others and thus also affect their own context, to which they must again adapt. In this way, and by 
following simple rules such as reciprocity and other social norms, patterns of community- level outcomes emerge 
(Manson, 2001; Mitchell, 2009). Higher education institutions may also be viewed as complex adaptive systems, 
akin to businesses and other organizations that have been extensively studied through this lens (Burnes, 2005; 
Burnes, Hughes, & By, 2018; Dooley, 1997).

In a higher education institution, students, faculty, and staff interact with one another following simple rules 
that include their various roles and norms. These simple rules provide continuity and can be changed with vary-
ing amounts of ease as the agents adapt dynamically to one another and to the particular space and time. In this 
way, the relationships among the agents within the system become self- organized in an emergent pattern. These 
patterned relationships serve to coordinate the system’s functions and the organization and re- organization of 
the university over time is thus an example of emergence (Goldstein, 2008).

At this point, we need to introduce two additional concepts from complexity science that will aid in explain-
ing how higher education institutions and communities, both as complex systems, interact with each other. 
Complex systems change over time in an adaptive cycle (Figure 1). In the first phase of this cycle, termed growth, 
initially chaotic conditions give way to increasing structure and organization that emerge in the second phase, 
termed conservation. This structure and organization facilitate the adaptation of the system and enhance its effi-
ciency and stability. Over time, the maintenance of that structure consumes the majority of the resources (e.g., 
time, energy) available to the system. The system is then rigid and unable to respond quickly to changes in its 
context. In the third phase, termed release, a triggering event can cause some or all of the system’s organization to 
be released in a collapse, and its behavior returns to a more chaotic state. From here, the resources and materials 
of the system in their context are reorganized in a fourth phase called reorganization, which is characterized by 
experimentation. When there are sufficient resources present to support the self- organization of an emerging 
adaptive system formation, a new phase of growth occurs (Kauffman, 1993). This cycling from organization 
through release allows the system to remain adaptive to its environment while introducing novelty. Research in 
forest sciences (Gunderson & Holling, 2002; Holling, 2001) and business and organizational studies supports 
this proposition (Mitleton- Kelly, 2003; Stacey, 1996; Uhl- Bien, Marion, & McKelvey, 2007). More recently, 
there is interest in how the adaptive cycle can enhance an understanding of dynamic nonlinear relationships in 
international community engagement service learning (Berinyuy et al., 2014).

Complex systems are also arrayed on multiple scales, and the adaptive cycles of systems are interconnected 
across different scales in ways described by Gunderson and Holling (2002) and termed panarchy (Figure 1). In a 
panarchy, larger and slower cycling systems (e.g., provincial regulations governing higher education institutions) 
contain smaller and faster cycling systems (e.g., higher education institutions) that in turn contain still smaller 
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and faster cycling systems (e.g., academic departments). As a system self-organizes, its processes are influenced by 
the structures of the next higher scale, a phenomenon called remembering. Remembering processes can act to 
stabilize the overall system as larger, slower cycles maintain and perpetuate system patterns in the smaller, faster 
cycles nested below. Likewise, a system undergoing release or collapse can at times trigger a cascading release in 
a linked system at the next higher scale in a process called revolt. The remembering process can act like a brake, 
dampening down and containing the effects of revolts. In the concepts of the adaptive cycle and panarchy we can 
see that systems are dynamic and interconnected in nested scales.

Adaptive cycles and panarchy scales can be found in both higher education institutions (e.g., Aldrich, 2015; 
Forsman, Linder, Moll, Fraser, & Andersson, 2014) and communities (e.g., Westley et al., 2006). Furthermore, 
the university, as a local employer and service provider, is in some ways nested within its geographic community, 
and both can be influenced by each other’s adaptive cycles. Also, when examined closely, the boundaries differ-
entiating university and community are fuzzy and contextual as opposed to fixed and permanent. For example, 
the agents comprising the university system are also agents within the community system; where the boundary 
lies may sometimes depend on the thought processes of individuals. This latter insight supports the notion of 
conducting CCE from the perspective of “in community,” a concept to which we will return. We next explore 
how key features of a complexity science approach can inform our understanding of CCE as the co-creation of 
knowledge occurs. From there we draw on the CF framework to propose an approach to evaluation of CCE that 

Figure 1. Panarchy and adaptive cycles
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can address the dynamics of the interactions at the center of the CCE as well as the unpredictable events and 
knowledge that can emerge from the whole.

CCE in a Complexity Science Approach

Over the last few decades a lot of thoughtful energy has gone into identifying the parts of a CCE and then devel-
oping tools to study these parts, with particular focus on community groups, students, and faculty as discrete 
groups (Janke, E.M., 2009; Munz et al., 2018; Olney & Grande, 1995; O’Meara & Niehaus, 2009; Worrall, 
2007). Much has been learned about CCE and the co- creation of knowledge from this approach. However, an 
underlying assumption has been that a CCE as a whole is understandable through analysis of its parts. Less focus 
has been given to the dynamics that operate in between these parts and the outcomes that emerge from these 
interactions that are greater than the sum of the parts. Bringing a complexity science approach to CCE evalu-
ation can amplify our understanding by orienting attention to the interactions among the parts, by providing 
ways to describe the effects of the CCE on a holistic level, and by shifting how we think of these parts in context. 
For the purposes of this article, we will focus on context and initial conditions; dynamic interactions of adapta-
tion and learning that are nested at different scales; and outcomes that emerge and self- organize in unexpected 
and nonlinear ways.

In CCE from a complexity approach, the people who are the agents within the community entity and the uni-
versity respectively are forging connections with each other that reach across the fuzzy boundaries of the com-
munity and university silos. The context and state of the first interactants set the initial conditions in which the 
collaboration begins. As the agents become interdependent, each adapts to their new context by changing their 
own behavior, that in turn changes the context and results in further adaptation by the other people involved. 
Through continued collaboration, a network of people in the CCE takes shape, and it becomes its own complex 
adaptive system, nested within both the community and university and interacting with its context. Commu-
nity and academic partners immersed in the same environment and engaged together with the same issues in this 
way have been described as working “in- community” (Harrison, Nelson, & Stroink, 2013). Thus, the initial con-
ditions in the people and their context, the nature of the interactions among the various people in a CCE, and 
the simple rules that shape those interactions are important in evaluating the dynamics at the heart of the CCE.

Through these dynamics, the CCE as a complex adaptive system generates emergent outcomes, patterns, and 
characteristic qualities that are greater than the experiences of the individual people or organizations within the 
system. These emergent outcomes may be nonlinear and unpredictable from the behavior of the individuals 
or parts of the whole, forming as they do as a result of the initial conditions and subsequent iterative effects 
of countless interactions. Furthermore, the nature of these emergent outcomes is fed back to the individuals 
or organizations through positive or negative feedback loops, thus enhancing or diminishing certain behaviors 
within the network. In this way, the system as a whole learns, and the CCE can be responsive to its environment. 
Emergent outcomes in a complex system are self- organizing, meaning that the dynamics of the system itself pro-
duces the outcomes, with no requirement for centralized planning and control. In CCE, the different skills and 
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resources of the community participants interact with academic skills of analysis, reflection, and documentation 
to result in emergent outcomes that need not be controlled by anyone, either internal or external to the work, 
and are a dynamic product of continuous adaptation in place. Thus, in evaluating a CCE, in addition to exam-
ining the experiences of individuals, groups, or organizations within the CCE, it is important to also examine 
emergent outcomes on the level of the whole system, including unexpected events, interaction patterns, and any 
emergent system structures and learning.

One of the major emergent outcomes of CCE is knowledge. Nested within each of the individual agents in 
a CCE is a cognitive meaning and information system in which order or meaning continuously self-organizes 
based on embodied interactions among sensory information and cognitive processes occurring in a symbolic and 
generally social context (Hollis, Kloos, & Van Orden, 2009). In this way new knowledge can be said to emerge 
at the individual, group, organization, and social levels simultaneously, in self-similar patterns reminiscent of 
fractal patterning (Stacey, 2001). There is an extensive literature on learning in organizations (e.g., Lipshitz, 
Popper, & Friedman, 2002; Mishra & Bhaskar, 2011; Popper & Lipshitz, 2000; Stacey, 2001). One observation 
is that when an organization has networks of information exchange that include more diverse perspectives, the 
emergent knowledge tends to be more innovative and adaptive to context (Guillaume et al., 2014; Moore et al., 
2018; Yang & Konrad, 2011). In CCE, knowledge is generated through interactions among more diverse agents 
and in more immediate adaptation with the community context than in typical academic scholarship.

As a complex adaptive system, a CCE initiative may also demonstrate some or all of the phases of the adaptive 
cycle and may be influenced by processes of revolt and remembering in the panarchy of systems in which it is 
embedded. As the initiative takes shape and enters the growth phase of the adaptive cycle, connections expand, 
and there is a diversity of opportunities and ideas that blossom. As the relational and intellectual capital of the 
initiative grows, there is an increasing need to organize that growth, which sees the formation or formalization 
of system structure into the conservation phase of the cycle. That structure, initially formed in adaptation with 
the context, may become less adaptive as the context changes, and a release of structure may occur. This may be 
experienced as disorienting and unpleasant as the initiative reorganizes. This cycle of growth, release, and reor-
ganization has been studied extensively in the literature on organizational management (Mitleton-Kelly, 2003; 
Stacey, 1996; Uhl-Bien et al., 2007). One insight from this literature is that undergoing periodic releases before 
the system gets too deep into the conservation phase can increase innovation and resilience in the system (Biggs, 
Westley, & Carpenter, 2010).

The same adaptive cycle observed on the level of the initiative as a whole may also be seen in the thought and 
meaning systems of individuals within the initiative. As engagement with community issues and partners opens 
new areas of thought and awareness in the students, these new thoughts are given meaning through the forma-
tion of mental structures that are in part influenced by larger levels of meaning in the students’ panarchy of prior 
thoughts and beliefs. Over time, some of these mental structures are released and reorganized to make way for 
new thoughts that are better adapted to a changing learning environment (Gunderson & Holling, 2002). These 
thought system adaptive cycles are nested within the adaptive cycle of the initiative itself, which is in turn nested 
within the adaptive cycles of the higher education institution and community contexts. Processes of remember-
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ing and revolt can lead to cascading changes across levels between individuals or organizations and initiatives and 
beyond to the community and higher education institution levels.

Evaluation of CCE
We have learned much about CCE through studying the parts— community, faculty, and students (Astin, 
Vogelgesang, Ikeda, & Yee, 2000; Sandy & Holland, 2006; Seifer & Connors, 2007). For example, research using 
both quantitative and qualitative methods has identified (1) benefits for community groups including access to 
human resources and new ideas (e.g., Blouin & Perry, 2009), (2) benefits to students including increased learning 
of course material (e.g., Wickersham, Westenberg, Jones, & Cress, 2016) and civic participation (e.g., Nelson & 
Stroink, 2010), (3) faculty experiences with service learning (Clayton & O’Steen, 2010; Harrison et al., 2013; 
Miller- Young et al., 2015), and (4) typologies of faculty engagement (Morrison & Wagner, 2016). However, 
from a complexity science perspective in which a CCE is understood to be a complex system, it is clear that a 
comprehensive approach to evaluation requires analysis of context, dynamics, and emergent outcomes of the 
initiative. In addition to the independent parts (deductive positivist approach), we need to look at the dynamic 
interdependencies holding the parts together as well as at the resulting context- interdependent emergent out-
comes. As previously discussed, a complexity science approach allows us to explain how the interactions of the 
independent agents can change the context.

In addition to an analysis of the parts, we suggest that a complexity science perspective evaluation should 
also (a) consider the context of the CCE, (b) examine the interactions themselves (Bandy et al., 2016), and (c) 
observe emergent outcomes (Osberg, Biesta, & Cilliers, 2008). Consideration of the context includes analysis of 
the initial conditions, the state of the first agents as they came together to interact, and the nature of and features 
surrounding those first interactions. The evaluation should also consider the state of the systems in which the 
CCE is nested and the diversity inherent in the context and agents in the initiative. Examining the interactions 
within a CCE includes exploring the simple rules or norms that guide the interactions, the diversity and scope 
of the network connections that form, the level of interdependence and distributed control that takes shape, 
and the dynamics of adaptation that occur over time. Observing emergent outcomes allows evaluation to reveal 
ways that the CCE is greater than the sum of its parts. This includes identifying patterns or emergent structures 
within the initiative, outcomes that did not exist before the initiative within any of its parts, recognizing that 
some of these outcomes may be unexpected and may have emerged in a nonlinear manner that is not predictable 
from or reducible to the behavior of the parts.

This complexity approach to CCE evaluation thus allows a switch in focus from questions about representa-
tion and presentation of various components of a CCE to questions of the engagement itself and responses to 
the engagement (Osberg et al., 2008). Viewing a CCE as a complex system adds immensely to the understanding 
of campus and community collaborations by finding the pattern dynamics in the whole system rather than zero-
ing in on distinct decoupled parts. The evaluation process from this perspective observes how through interde-
pendence more can be achieved than ever could be done by a single entity. In the sections that follow, we explore 
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how consideration of the context, dynamic interactions, and emergent outcomes can provide a more complete 
evaluation of CCE initiatives. To do so, we draw upon the CF practice model (Andrée et al., 2014; Nelson & 
McPherson, 2003, 2004; Nelson, Stadey, & Lyons, 2005). This model informs approaches to partnership and 
engagement and was the foundation for the food security–themed CSL initiative we launched with support 
from the J. W. McConnell Family Foundation. This model also draws on a complexity science perspective and 
provides a bridge between the abstract concepts of complexity science and the very practical world of commu-
nity engagement.

Contextual Fluidity Practice Model

The CF practice model recommends approaches to partnership initiatives including community-university part-
nerships and engagement practices. The model includes five dimensions that act in concert. When each dimen-
sion is present and operating simultaneously in any order, the engagement’s capacity to realize adaptive and 
innovative outcomes is enhanced (Nelson & McPherson, 2004). These dimensions are vision, context, fluidity, 
webs of networks, and strange attractors. We will now provide a brief review of these five dimensions to inform 
our discussion of how CCE evaluation can incorporate consideration of the context, dynamic interactions, and 
emergent outcomes in the initiative. For more information on the CF practice model, see Nelson et al. (2005).

Vision. The CF approach to partnerships encourages the use of vision to guide the emergence of an initiative. 
A vision that is compelling, enlivens people’s sense of the possible, and is rooted in a set of shared values sets the 
simple rules for the engagement. Thus, the values and vision influence the very interactions out of which the 
initiative forms. A vision-driven initiative allows participants to be open and primed to jump into opportunities 
that emerge. A vision can guide the interactions in the CCE throughout the varying stages of the adaptive cycle 
while allowing the interactions themselves to be fluid and dynamic. This vision-driven approach is in contrast to 
approaches that emphasize a priori planning with fixed outcomes (Mintzberg, 1994). In these approaches, the 
outcomes may be as planned, but they are less likely to result in innovation (Westley & Antadze, 2010).

Context. The CF approach recognizes that interactions occur within both space and time as a dimension of 
place (Nelson & Stroink, 2014; Stroink & Nelson, 2013). Understanding the initiative in its full context ensures 
a detailed understanding of the initial conditions and avoids the assumption of one best approach. Recommen-
dations include listening carefully, including for what is not said; minimizing us/them attitudes; engaging critics, 
as dissent often is a valuable measure of commitment (Block, 2009); and humor to facilitate trust and openness 
in relationships.

Fluidity. The CF approach embraces being fully present within the current context of an initiative. This 
fluidity encourages robustness, diversity, and flexibility in interactions, accepting incompleteness and contradic-
tions in human behavior. The inevitability of ups and downs in interactions is embraced. Control is distributed, 
and leadership is facilitative, bringing forth the latent talents throughout the network of people comprising the 
initiative (Moore et al., 2018; Westley et al., 2013).

Web of  Networks. The CF approach seeks opportunities for the ongoing, fluid expansion of formal and 
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informal networks within and around the initiative. Such network interactions receive, relay, and interpret infor-
mation. The various participants in the initiative may be members of more than one network but need not 
be members of all the networks. Vision is communicated and interpreted throughout the network enhancing 
diversity. Recommendations include the endorsement of multiple relationships, encouraging broad participa-
tion in the process, getting out of one’s comfort zone, and being careful that no one member shoulders too many 
responsibilities that might stifle others in participation and commitment.

Strange Attractors. The relationships within partnership initiatives conducted through the CF approach 
remain adaptable and open to novel and informal opportunities. These strange attractor sources of influence are 
not planned or anticipated and introduce diversity that increases adaptability within a complex system (Holland, 
1998; Moore et al., 2018). This approach involves identifying and working with the sometimes- hidden forces or 
attractors that affect a system’s dynamics. Recommendations include being opportunistic in pulling in a diver-
sity of resources.

The five dimensions of the CF practice model provide one image of what partnership initiatives look like when 
they are conducted with an awareness of the complex systems dynamics they contain. This bridges our efforts to 
explore the evaluation of CCE initiatives from a complex systems approach. In the next section we further explore 
this complex systems approach to evaluation of CCE initiatives by adding a focus on the context, dynamic inter-
actions, and emergent outcomes.

Complexity Evaluation
Given the nature of CCE as a complex system, it is important to conduct evaluations with an approach that is 
able to capture these systems’ dynamics and outcomes. In classic approaches to evaluation, the goals and objec-
tives for an initiative are articulated at the outset, and a plan is formed that is expected, based on prior research, 
to meet these objectives. This plan is then followed, without deviation, so that the behavior, attitudes, or knowl-
edge of those involved in the initiative beforehand can be compared with their behavior, attitudes, or knowledge 
afterward, often also against a control group. Any observed changes are then taken as support for the principles 
by which the plan was formed, and the initiative is considered successful to the degree that it met the objectives 
articulated at the outset (Royse, Thyer, & Padgett, 2016).

Classic approaches to evaluation have their advantages (Bringle & Hatcher, 1996; Royse, et al., 2016; Smith, 
2010). However, we build on the work of other critical approaches (Patton, 2011; Pawson & Tilley, 2004; Smits 
& Champagne, 2008) to argue that complex community initiatives such as CCE may not be fully or appropri-
ately described by these classic approaches to evaluation. For example, Smits and Champagne (2008) argued for 
a participatory evaluation that goes beyond assessing the outcomes and worth of an activity. In the community 
context, participatory evaluation can be part of the social change agenda itself, as knowledge is co- constructed 
and translated into actionable decisions relevant in the local context. Pawson and Tilley (2004) and Patton (2011) 
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describe approaches to evaluation that are suited to complex contexts. Pawson and Tilley (2004) argue that the 
outcomes of an initiative should be understood as patterns. These patterns form as the activities undertaken 
interact with a context that includes combinations of specific relationships, technology, economy, and places. 
These contextual factors interact with and determine the effectiveness of the activities in the program. Likewise, 
Patton (2011) argues for a developmental approach in which evaluation is ongoing and programs are allowed to 
adapt to their contexts as they run.

In each of these participatory and critical approaches to evaluation, learning is understood to be engaging, 
participatory, and ongoing. Initiatives or programs are viewed as contextual, with outcomes inseparable from 
the relationships and places in which they form. These approaches are in contrast to classic evaluation in which 
planning and learning are frontloaded and initiatives must run as planned, with the effectiveness of the plan 
assessed by the presence of the expected outcomes at the end.

Expanding on these approaches, drawing on the CF model of practice and community engagement, and 
using complexity science as the theoretical approach, we argue that evaluation should consider the context, the 
dynamics of interaction, and the emergent outcomes to fully evaluate CCE initiatives. In each of the following 
sections, we describe areas within an initiative that are not visible in classic approaches to evaluation and suggest 
some guiding questions that can help evaluators gain valuable information. Based on the authors’ CCE experi-
ences, we briefly illustrate that evaluating these areas of context, dynamic interactions, and emergent outcomes 
can add fullness and depth.

Context

We suggest that evaluating the interactions that occur in a CCE can begin with examining the context with the 
agents of community, students, staff, and faculty. Both a CF model of practice and its theoretical basis in com-
plexity science demonstrate that small differences and diversity can have a huge impact on emergent outcomes, 
adaptability, and innovation. We suggest that understanding the initial conditions of the various agents in a 
CCE can be helpful. Key questions to gauge initial conditions can include the following: What brought the 
various agents together in this CCE initiative? What were the first contacts like? What range of perspectives were 
brought in? And what was the state of the surrounding systems (what issues and conditions brought the com-
munity into the CCE, what were the higher education institution’s policies toward student enrollment practices 
and engaging with community)? Then as the CCE interactions continue, each of these independent agents 
become interdependent in their mutual and reciprocal learning. These ongoing interactions occur in a context 
that is also dynamic as articulated in the CF practice model (Nelson & McPherson, 2004). From the initial 
conditions, did this CCE initiative adapt to any changes in context? How did the higher education institution’s 
policies toward community engagement impact the CCE? How did the history of the community impact the 
initiative? How did the learning that occurred in the CCE absorb the elements of place?
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Dynamic Interactions

In a CCE, both community partners and the higher education institutions are immersed in the same environ-
ment and together are engaged with the same issues. What are the simple rules and norms guiding the interac-
tions? Were these rules shaped by vision and values as recommended by CF? Were us/them distinctions mini-
mized as recommended by CF? As the CCE continues, what patterns of interdependence can be recognized?

A casual scan of CCE may give the appearance of many simultaneous and nonlinear events happening in a 
chaotic fashion. A complexity science approach brings an understanding to dynamic multi- directional tasking 
among community and campus groups by conceptualizing adaptive cycles as occurring across scales, whereby 
feedback loops encourage adaptive learning. When interacting “in community,” can the feedback loops be iden-
tified that demonstrate adaptation? Are there patterns of release and innovation as per adaptive cycle? We further 
suggest that these dynamic interactions of adaptive cycles nested one within the other across space and time can 
be understood by an evaluation focus on certain questions. For example, is there evidence of large, slow moving 
scales at the policy levels in both the higher education institution system and the community systems? What 
smaller, faster moving levels of CSL or CBR provide evidence of adaptive learning? What interactions moving 
across scales in adaptive cycles of learning can be identified? Are there interactions across scales that demonstrate 
revolt or remembering?

In a CCE, there is an opportunity for many formal and informal networks to emerge. Do the networks 
embrace a shared vision and values that provide connectivity among a variety of networks or community groups 
engaging in a CCE? What mechanisms does the CCE use to endorse multiple relationships across community 
groups that can encourage innovation? Does the CCE encourage the various agents to push out of their familiar 
context in order to expand networks in a CCE?

Control is distributed in a complex system. Is there evidence of leadership that facilitates a discovery approach 
to a CCE rather than selecting all the resources that will be used in the CCE? Is there evidence of encouraging 
students and community networks and participants to contribute resources, participate in setting agendas for 
the interactions, and encourage finding novel questions and solutions for the CCE experience? Is there evidence 
of facilitative leadership that encourages interactions among the participants that brings forth latent talents that 
spur the CCE into activities that could not have been brought forth through a prior planned process? Is there 
evidence that through distributed control unique and diverse voices are heard?

Is there evidence that the dynamic interactions encourage fluidity that offers opportunities to learn from mis-
takes and then move on, engages the unique gifts of all participants, and accepts as part of complex interactions 
incompleteness and contradictions in human behaviors?

Emergent Outcomes

When the independent agents interact and become interdependent in a CCE, some outcomes are unexpected, 
emerging in a nonlinear manner that is not predictable. Emergent outcomes in CCE go beyond assessments 
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of the parts, such as whether the community met its goals through the project or whether the students learned 
their course material more effectively. Emergent outcomes could include new ideas, new projects, new knowl-
edge, and new relationships. Some of these could not have been anticipated at the start of the initiative, as they 
emerged through interactions that depended heavily on the initial conditions of the project. These emergent 
outcomes further influence the way the parts interact through feedback loops, resulting in further unanticipated 
outcomes. Typically, evaluation focuses on whether the CCE met its initial goals. We suggest that it also look for 
unexpected emergent outcomes, including new knowledge.

For example, over several projects, community, faculty, and students engaged together around local, land-
based production of food. Through these interactions, new knowledge emerged regarding approaches to food 
acquisition that blended cultivated and forest food practices in novel ways. This emergent knowledge was not 
gained by any one of the three groups but rather emerged through their interactions over time (Stroink & Nel-
son, 2009).

In seeking information on emergent outcomes, guiding questions for an evaluation can include the follow-
ing: What unexpected outcomes emerged that were greater than the preplanned CCE objectives? What was the 
pattern of interaction that formed emergent outcomes? What evidence is there in the CCE that knowledge is 
viewed as more than acquired knowledge that adds to what is already known? One of the emergent outcomes in 
a CCE may be knowledge itself. What evidence is there that knowledge may evolve as a response to the interac-
tions themselves and thus emerge as greater than the sum of the parts? What unexpected relationships formed? 
Are there examples of emerging structures that provide continuity past the time frame of the CCE?

Discussion

In this article, we reviewed complexity science as a meta-theory, along with concepts from complex adaptive 
systems theory, and then positioned community and higher education institutions as well as CCE in this com-
plexity science approach. Through a brief review of the CF practice model, that is itself based in complexity 
science, we were able to present an image of CCE as a complex system. Through this review, we identified the 
need for CCE evaluation to consider the roles of context, dynamic interactions, and emergent outcomes. Con-
sideration of context includes being aware of how small differences in the initial conditions of an initiative as 
well as the diversity of perspectives and features of the higher education institution and community contexts 
can influence its outcomes. Being aware of the dynamics of interaction at play in an initiative orients us to the 
simple rules or norms shaping interactions, the adaptive cycles of change that occur within and around the ini-
tiative, and approaches to control and leadership that may occur. Understanding how outcomes emerge from 
complex systems reminds those evaluating CCE to look for unexpected outcomes, including new knowledge, 
new ideas, and new initiatives that may not have been planned at the outset and may not be reducible to the 
perspectives of the individual separate parts of the initiative. With awareness of context, dynamic interactions, 
and emergent outcomes, we suggested questions that those evaluating CCE may want to consider as they con-
duct their evaluation.
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Although we suggested questions that may serve as a guide to future evaluations of CCE from a complexity 
science perspective, we did not review specific methods or tools to use. Some promising methods can include 
observations, interviews, focus groups, Appreciative Inquiry, media tracking, and mapping exercises to collect 
evaluation data (Preskill et al., 2014, p. 25). Some recent tools that seem suitable when carrying out a CCE evalu-
ation from a complexity science approach are noteworthy. For example, Outcome Harvesting has proven useful 
as an evaluation tool when outcomes occur in a dynamic and uncertain context in which the relation between 
cause and effect is complex (Wilson- Grau, 2015). The “most significant change” (MSC) technique encourages 
those involved in a project to relate stories of significant changes. These stories are collected and reviewed by staff 
or other stakeholders for stories that capture impact. Once a group of stories has been identified, the stories are 
read aloud, and discussions ensue about the value of impact changes that have occurred (Davies & Dart, 2005). 
In a CCE, the MSC technique may facilitate the identification of unplanned interactive outcomes. Likewise, 
ripple effect mapping (REM) is a useful tool for capturing impacts of unplanned outcomes (Chazdon, Emery, 
Hansen, Higgins, & Sero, 2017; Earl, Carden, & Smutylo, 2001; Hardy, Hulen, Shaw, Mundell, & Evans, 2018; 
Zimmerman et al., 2019). As explained previously, the participants in a CCE are free to act in unpredictable 
ways. Simultaneously, they are interdependent through their interactions with one another. As each one acts, 
they affect the behavior of others, thus affecting their own context to which they must again adapt. This cyclical 
adaptation process creates patterns of unplanned outcomes that may be captured through these tools. Future 
work can further develop these tools for the CCE context.

These promising new tools notwithstanding, one limitation in applying the complexity science perspective 
is the difficulty involved in gathering some of the required information. For example, the initial conditions of a 
CCE may have occurred years prior and would be subject to reinterpretation by any of the individual agents who 
are still involved. In addition, one potential risk in adopting a complexity science perspective is that researchers 
trade an exclusive focus on discrete and decontextualized parts for an analysis of contextualized dynamics that 
obfuscates what could be a simple linear causal relationship. As indicated throughout our analysis, we recom-
mend balancing the strengths of a reductionistic approach with those of a complexity science approach.

Conclusion
A complexity science approach provides a unifying framework for evaluating CCE that emphasizes context 
dependency. Much of our evaluations on the parts of a CCE is based on traditional methodologies that spend 
enormous amount of effort zeroing in on understanding a part based on the belief that when we understand well 
one example in a specific context, we will understand how other CCEs operate in relation to the part studied. 
As previously stated in the introduction, studying the parts can provide valuable insight. However, CCEs are 
context dependent, and the initial conditions that surround a particular part are not easily transferred to that 
same part in another CCE.

Therefore, a complexity science approach to CCE evaluation provides a deeper and more comprehensive 
understanding because CCE processes are complex systems that can be shown to follow an adaptive cycle, display 
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emergence, and operate at different panarchical scales within a nested system of adaptive cycles. We invite further 
discussion of what it means to consciously introduce a complexity science approach into evaluations of CCE. 
How can we deepen our learning about the dynamics of CCE by a holistic approach to evaluation of CSL? How 
can we sharpen our comprehension of the evaluation process when we observe the interactive patterns in CSL?
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