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ABSTRACT 
 

I DO NOT THINK IT MEANS WHAT YOU THINK IT MEANS: PROBLEM 
DEFINITIONS AND COLLABORATIVE RELATIONSHIPS IN COALITIONS 

 
By 

 
Jennifer Lawlor 

  
 Community psychologists frequently engage with coalitions in the study of 

community life. There is still little agreement on the way these organizations should be 

defined within the field and how they can support change. In my second chapter, I 

systematically review the literature within community psychology to define coalitions. I 

identify three types of coordination that they primarily engage in: knowledge 

coordination, negotiated coordination, and action coordination.  

Problem definition is one issue that arises in knowledge coordination among 

coalition members. Problem definitions can be understood as mental models and 

captured through using fuzzy cognitive maps. The way each individual defines the 

problem the group works on is often tied to collaborative behavior among coalition 

members. This brought me to two research questions: (1) In what ways are mental 

models similar or different within a coalition? (2) To what extent does mental model 

structure and content predict collaboration within a coalition?  

 To address these questions, I interviewed members of a coalition to capture their 

mental models and surveyed them to capture their collaborative ties and demographics. 

To answer my first question, I assessed participants’ mental models in terms of their 

content, structure, and function.  Participants varied across each of these, but converged 

on a few key concepts. These findings suggest that mental modeling processes can 



 

 

 

 

   

identify differences among participants that might be used to support further dialogue 

among coalition members about the problem they work on.  

To answer my second research question, I employed an exponential random 

graph model using mental model similarity to predict collaborative network ties. Mental 

model similarity did not predict collaboration, but length of time participants have been 

in the coalition did emerge as a significant predictor of collaboration.  These findings 

suggest a need for future research to assess predictors of collaboration in greater depth.  

I conclude with a summative discussion of the findings from each of my research 

questions, discussing implications for coalition practice, methods for studying them, 

and theories regarding coalitions.  
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CHAPTER 1 
 

Coalitions are a vehicle frequently used for bringing together stakeholders to 

create change in community settings. There has been a great deal of work considering 

their effectiveness for addressing particular community issues, like substance abuse, 

HIV prevention, and youth violence (Anderson-Carpenter, Watson-Thompson, Jones, & 

Chaney, 2017; Ziff et al., 2010; Bess, 2015). However, there is still room to empirically 

understand the processes by which these groups achieve their goals. One area in 

particular that remains unknown in this process is the role that individual problem 

definition plays in coalition functioning and the collaborative relationships among 

coalition participants. Individual problem definition refers to the way each member of a 

coalition understands the problem or problems that the coalition works on. A number of 

theories related to coalition functioning and change processes suggest the importance of 

problem definition both at the individual and group level for successful collaboration 

and change outcomes (Lawlor & Neal, 2016; Kania & Kramer, 2011; Foster-Fishman & 

Watson, 2011; Foster-Fishman, Berkowitz, Lounsbury, Jacobson, & Allen, 2001), but 

little empirical work has explored the nature of problem definitions or how differences 

in individual problem definitions may relate to the collaborative relationships that 

coalition members engage in. Thus, the purpose of this dissertation is to explore how an 

individual’s understanding of the problem of interest relates to their experiences of 

collaboration within a coalition. 

I established two primary objectives for my dissertation. First, I consider the 

variety of mental models within a particular problem area in a coalition and the extent 

to which they converge or diverge. Second, I evaluate the extent to which mental model 

structure and content relate to collaboration patterns within coalitions. For this 
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objective, I hypothesized that individuals with more similar problem definitions would 

be more likely to have dyadic collaboration relationships.  

I present a six chapter structure to achieve these objectives, with the present 

chapter introducing the project, two chapters focused on reviewing the literature, two 

chapters presenting methods and findings, and a final chapter discussing the project 

and findings overall. Chapter two focuses on defining coalitions as institutions within 

the field of community psychology and evaluating the ways that they have been studied 

in the field. Chapter three reviews the literature on problem definition and collaboration 

in coalitions, highlighting the relationship between these two concepts. In chapter four, 

I describe the methods, analysis, results, and discussion regarding my first research 

objective. Chapter five includes methods, results, and discussion for my second research 

objective. Chapter six is summative discussion of the findings from the project as a 

whole, including implications, and future directions for this work, spanning across 

chapters.
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CHAPTER 2 

 
Coalitions have a long history as part of the field of community psychology. As 

early as 1989, American community psychologists were suggesting that coalitions could 

be a critical space for collective power in communities (Heller, 1989). Since then, the 

field has seen a wide range of scholarship addressing many aspects of coalitions, from 

their development to potential impacts on the individuals participating in them and the 

outcomes they achieve in the communities in which they operate (Nelson, 1994; 

McMillan, Florin, Stevenson, Kerman, & Mitchell, 1995; Anderson-Carpenter, Watson-

Thompson, Chaney, & Jones, 2016). Coalitions’ activities also fit closely with the values 

of community psychology as vehicles for empowerment, collective power, and 

promotion of wellness in communities (Rappaport, 1977; Goodman, Wandersman, 

Chinman, Imm, & Morrissey, 1996; McMillan, Florin, Stevenson, Kerman, & Mitchell, 

1995). While community psychologists often work with coalitions, these entities engage 

in a wide range of activities and structures that have not been well defined within the 

field. The present study illuminates the nature of these entities in terms of their 

characteristics as well as how community psychologists define them in their work. This 

will provide additional clarity about their place within the field of community 

psychology and facilitate a discussion about future areas of exploration in the study of 

coalitions.  

Coalitions have been defined in a variety of ways in community psychology. We 

present several theoretical definitions here to demonstrate the ways in which coalitions 

are understood in the field. Chavis (2001) suggests that they include participants with 

diverse interests, histories, and power dynamics, they disperse resources among 
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participating institutions to achieve common goals, explicit or implicit pretext of 

equality, and they are inherently paradoxical. Wolff (2001) defines them according to 

the following set of criteria:  

The coalition is composed of community members; it focuses mainly on local 

issues rather than national issues; it addresses community needs, building on 

community assets; it helps resolve community problems through collaboration; it 

is community-wide and has representatives from multiple sectors; it works on 

multiple issues; it is citizen influenced if not necessarily citizen driven; and it is a 

long term, not ad hoc, coalition (p. 166).  

This definition differs from Chavis (2001) in its specification of who the participants are, 

the types of problems they address, and how they function. Himmelman (2001) defines 

them broadly, suggesting they are “an organization of organizations working together 

for a common purpose” (p. 277). Others describe them in terms of the type of work that 

they aim to achieve, suggesting  

“Coalitions are a commonplace approach to the pursuit of health-related 

structural change (Mizrahi & Rosenthal, 2001; Roussos & Fawcett,2000; 

Watson-Thompson, Fawcett, & Schultz, 2008), though are often used in 

communities as planning and coordinating bodies rather than as grassroots 

mobilization efforts and agents of social change (Butterfoss, 2006; Roussos & 

Fawcett, 2000; Valente, Chou, & Pentz, 2007). Coalitions are temporary or 

enduring collaborations among diverse individuals, organizations, and 

constituents who agree to work jointly toward a common goal (Butterfoss, 2006) 

(Miller, Reed, Francisco, Ellen, & the ATN 079 Protocol Team for the Adolescent 

Medicine Trials Network for HIV/AIDS Interventions, 2012, p. 2-3). 
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Each of these definitions differs in what they see as coalitions and all share common 

elements. These include participation from a diverse group of stakeholders and 

collective work toward achieving common goals. As research on coalitions is pervasive, 

there are many definitions of them as each author understands these entities somewhat 

differently.  

Coalitions address a broad spectrum of issues including youth violence, 

substance use, poverty reduction, and educational attainment (Bess, 2015; Evans Rosen, 

Kesten, & Moore, 2014; Anderson-Carpenter, Watson-Thompson, Chaney, & Jones, 

2016). Many have also demonstrated successes in both shifting the way collaborative 

work happens in communities as well as outcomes on these key community issues. 

Some examples include a coalition that fostered a variety of interorganizational 

alliances, another that reduced the rate of low infant birth weight, and another that 

changed community policies and practices around youth binge drinking (Foster-

Fishman, Salem, Allen, & Fahrbach, 2001; Darnell et al, 2013; Anderson-Carpenter, 

Watson-Thompson, Chaney, & Jones, 2016). However, there are still open questions 

about how coalitions can effectively act as mobilizers for change in community settings 

and there is room for empirical research to examine theories about how they operate 

(Foster-Fishman, Berkowitz, Lounsbury, Jacobson & Allen, 2001). For example, Chavis 

(2001) suggests that coalitions’ members must manage competing interests between 

organizations or groups they represent and the overall agenda of the coalition. In 

addition, the coalition structures can reinforce power structures, where large 

organizations are better able to participate than individual community members. As 

issues like this come up, it is important to consider how coalitions operate in 



 

 

 

 

   

8

communities and what functions they serve in order to generate processes that can 

achieve goals.  

While there has been substantial empirical work in community psychology 

focused on coalitions and there have been increasing calls for communities to take new 

approaches to collaborative work, there has not been an update to the definition of 

coalitions or a systematic assessment of what coalitions look like in practice. The last 

time this topic was brought into critical focus was in a 2001 special issue of the 

American Journal of Community Psychology. Since the publication of the special issue, 

there has not been a coordinated effort to examine coalitions within community 

psychology in a systematic way. In particular, there has not been work that addresses 

how they can be defined and what their characteristics look like in empirical research 

across the field. We aim to address that gap and update the literature in this paper. 

Researchers and practitioners in community psychology make suggestions about 

what coalitions can do for communities. For example, Bess (2015) suggests that they can 

be conceptualized as interventions to community systems. However, a specific 

understanding of what they look like in practice is critical for evaluating their role in 

community life and separating them from other similar entities like systems of care 

(Suarez, Belcher, Briggs, & Titus, 2012). Further, outside of the formal coalition 

literature in community psychology, others are suggesting processes for collaboration 

and coordination among stakeholders in communities (Foster-Fishman & Watson, 2011; 

Kania & Kramer, 2011). Carefully considering the nature of coalitions in practice can 

facilitate the process of identifying whether these recent strategies are appropriate for a 

given coalition setting. To do this, it is important to clarify the nature of this type of 
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community entity as its role may be changing and as research about it moves in new 

directions.  

In addition, ‘coalition’ is a commonly used term in other fields, including 

sociology (e.g., McGimpsey, Bradbury, & Sartori, 2017), public administration (e.g., 

Meyfroodt, Desmidt, & Goesminee, 2017), and political science (e.g., Miller & Curtin, 

2011). It is important to establish what this term means in the disciplinary context of 

Community Psychology in order to effectively communicate with other disciplines and 

to contextualize the coalitions research from other disciplines. Thus, this paper 

evaluates the ways in which community psychologists define coalitions in their work and 

describe the coalitions they work with. This will establish an understanding of coalitions 

that is inclusive of the overall perspective of scholars in the field. Specifically, we answer 

two research questions: (1) What are the characteristics of coalitions that community 

psychologists study? (2) What are the themes in the way authors define coalitions in 

their work? To answer these questions, we employ a systematic review approach, 

searching for articles in community psychology that include studies of coalitions, 

extracting data describing the coalitions under study and how the authors see coalitions. 

We use these data to compute descriptive statistics about the characteristics of 

coalitions and thematic analysis to evaluate how authors define them.  

Methods 

 Our systematic review process parallels similar review papers in community 

psychology, like Davenish, Hooley, and Mellor (2017) and Neal and Neal (2017). The 

process begins with a determination of relevant sources to create a pool, an inclusion 

process to determine which articles are appropriate, and a data extraction process from 

the articles.  
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Search process 

We first established a pool of journals to search that specifically serve the field of 

community psychology. In order to find community psychology-specific journals, we 

searched the Society for Community Research and Action’s list of relevant journals for 

community psychology (SCRA, 2017). This generated a pool of seven journals: The 

American Journal of Community Psychology, The Journal of Community Psychology, 

Community Psychology in Global Perspective, The Global Journal of Community 

Psychology Practice, The Journal of Community and Applied Social Psychology, The 

Journal of Rural Community Psychology, and The Australian Community 

Psychologist.  

Next, we conducted electronic searches of each journal, looking for the term 

“coalition” or “collaborative” (when used as a noun, this is frequently used as a synonym 

for coalition in community psychology literature) in the title or abstract. We limited the 

keywords to the title and abstract in order to exclude articles that only make a passing 

reference to a coalition. We also limited the articles to those written since 2000, which 

narrows the pool of articles to those written since The American Journal of Community 

Psychology published a special issues on coalitions, which may have influenced 

subsequent work in this area. See Table 1 for a list of the number of articles from each of 

the journals included in the search process. This initial pool included 144 articles.  

Next, each article in the pool was evaluated for inclusion criteria (see table 1 for 

an overview of the inclusion process). To be included, the articles needed to (1) report 

that it was studying a coalition (or collaborative) and (2) be an empirical paper. The first 

two authors independently evaluated the title and abstract for each article for these 

criteria and came to consensus about any discrepancies in coding patterns. Any articles 



 

 

 

 

   

11

for which the coders were unclear about inclusion criteria were retained for the data 

extraction step, at which point the full text was assessed for inclusion. This process 

yielded a pool of 57 articles. Four articles were excluded for not reporting an empirical 

study of a coalition, and an additional 83 were excluded because they did not focus their 

study on coalitions. Finally, each of the coders read each included article to verify its 

inclusion. During this process, another 6 articles were removed because they did not 

have a focus on coalitions and 16 articles were removed because they did not include an 

empirical study of a coalition.  

Table 1. List of journals and article counts 

Journal Initial 
article set 

After 
inclusion 

coding 

After Full 
Reading 

American Journal of 
Community Psychology 

82 34 19 

Journal of Community 
Psychology 

36 17 
 

13 

Community Psychology in 
Global Perspective 

3 0 0 

Global Journal of Community 
Psychology Practice 

15 5 2 

Journal of Community and 
Applied Social Psychology 

0 0 0 

Journal of Rural Community 
Psychology 

1 0 0 

Australian Community 
Psychologist 

7 1 0 

Total:  144 57 34 
 

Data Extraction 

Next, the same two coders extracted data from each article. Data extraction 

focused on two areas listed in the research questions: the characteristics of the coalitions 

being studied and the way in which the authors defined coalitions. Data extracted to 

evaluate coalition characteristics included things like who participates in coalitions (i.e., 
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community members, organizational representatives, cross-sector participants), on 

what scale they do their work (i.e., local, state level, national, international), what kind 

of work do they do (i.e., program design, interventions, prevention, organizational 

networking). This approach follows the types of information commonly presented in 

coalition articles and is further informed by the types of information included in some of 

the common definitions included in the introduction. These data were highly structured 

because articles tended to present it in similar ways that fit into pre-determined 

categories (see the appendix for the data extraction codebook). We also extracted the 

definitions of coalitions presented in the articles. These were left open-ended during the 

extraction process, as they varied greatly in their content and we wanted to be able to 

evaluate the themes among them. As such, we extracted direct quotes from the articles 

that included the author’s definition. After training to establish a common 

understanding of the data points to be extracted, each coder independently read each 

article and recorded the relevant data points for each area. Next, the coders met to 

discuss discrepancies and came to consensus on all data points from extraction. To 

analyze the data, we applied descriptive statistics to each of the data points we extracted 

with the exception of the definitions of coalitions presented in the articles.  

To answer our second research question we applied a theoretical thematic 

analysis approach to the extracted data that defined coalitions and their functions. For 

this analysis we employed the process found in Braun & Clarke (2006). We chose a 

thematic approach to be able to analyze the latent content and theoretical importance of 

how authors were describing and defining coalitions. Our analysis process started with 

in depth reading and re-reading of the extracted definitions for common ideas (Miles 

and Huberman, 1994) and organizing these data into preliminary themes or groups 
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(Tucket, 2005). This open coding was systematic across all of the data extractions and 

involved tagging features of the data and collating by relevance to each code. These 

collated groups of codes were then read for and described as themes. Though each data 

extraction was coded independently, the themes were grouped across data extractions, 

and checked for consistency in meaning by referring back to the individual context. We 

then created a thematic map of the coded data to analyze the content across and 

between major thematic areas. The result of this mapping is displayed in Table 3 in the 

results and discussion section.  

Results & Discussion 

In order to assess the articles included in our pool, we present the results of our 

two types of analyses here. First, we present descriptive statistics to discuss the 

characteristics of coalitions studied in the articles we included. Second, we present the 

thematic map representing how coalitions are described in articles to further 

understand what role they serve and how they function.  

Coalition Characteristics 

To assess the first research question, we evaluate the characteristics of coalitions 

here by discussing who participates, the scale on which the coalitions operate, the issues 

they address, and the approaches they employ in their work. Using these characteristics, 

we establish a general understanding of what makes up a coalition. In the next section, 

we will further define coalitions based on what they do as entities in communities.  

The articles demonstrated some trends in the scale of the work coalitions conduct 

and the people who comprise their membership. Thirty-one of the articles reviewed 

included coalitions working at the local level (96.88%) and two reported working at the 

state level (6.25%). None of the articles reviewed included coalitions working at the 
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national or international level. The articles reported on a variety of participants 

including community members (18, 56.25%), organizations or organizational 

representatives (26, 81.25%), and cross-sector representation, meaning that they 

include individual or organizational representatives from multiple sectors (20, 62.5%). 

Although authors often did not provide the exact ages of the coalitions, ages reported 

ranged from less than a year to 41 years. 

The articles infrequently reported information about coalition governance or 

specific strategies employed guiding their work. Those that reported about formal 

strategies for approaching their work were engaging in a few approaches: Communities 

that Care, Connect to Protect, and the Strategic Prevention Framework. However, it is 

not clear from the articles reviewed what types of governance structures those may 

create within coalitions.  

Coalitions in the included articles tended to focus on several common issues. 

They most frequently dealt with issues relating to children, youth, and families 

(56.25%), including youth violence and maternal health. Seven articles (21.88%) 

reported about coalitions addressing issues related to general health and wellbeing and 

seven reported about substance use specifically (21.88%). Five articles discussed 

coalitions that address HIV or sexual health issues (15.63%). Violence and abuse were 

addressed by coalitions in five articles (15.63%). Several other issues were addressed by 

coalitions in single articles, including: autism, neighborhood development, food systems 

issues, and poverty. These issues were not mutually exclusive and coalitions sometimes 

addressed multiple issues (e.g., youth issues and health issues). 

These data suggest that coalitions in community psychology can be characterized 

by a focus on local issues. They bring together a variety of stakeholders, often 
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representing organizations, but also frequently including community members and 

representatives of multiple sectors.  

Thematic Map 

To answer our second research question, we identified three major themes from 

our thematic analysis of coalition definitions included in the review articles: knowledge 

coordination, negotiated coordination, and action coordination. Definitions of coalitions 

described them as dealing with these types of coordination in terms of the problems 

they deal with, the techniques they employ, and the outcomes they work toward. These 

types of coordination are not independent of each other and have identified them within 

a hierarchical structure in which action coordination relies on negotiated coordination, 

which in turn relies on knowledge coordination. Themes for each type of coordination 

are summarized in Table 3 below. We will unpack each of the types of coordination and 

offer examples from the articles we reviewed. We have italicized key components of the 

quotes we offer as examples to highlight essential concepts for each type of 

coordination.  

Table 2. Thematic map of coalition definitions; coalition function  

 Coordinated 
knowledge 

Coordinated 
negotiation 

Coordinated  
action  

Types of 
problems 

Each stakeholder 
has knowledge of 
different parts of 
the system 

Stakeholders have 
disagreement about 
who is responsible 
for parts of the 
problem  

Stakeholders are 
acting in ways that 
are not congruous 
and want to move 
toward congruous 
action 
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Table 2. (cont’d) 

Techniques Shared 
measurement or 
data collection 
processes, 
facilitated processes 
for sharing 
knowledge  

Generate a 
governance 
structure capable of 
facilitating 
consensus 
processes 

Provide services 
that cannot be 
implemented by 
individual 
members, generate 
policy agendas 

Outcomes Ongoing knowledge 
exchange, shared 
definitions of the 
problems the 
coalition works on 

Come to consensus 
about shared 
resources and 
reducing 
redundancies in the 
coalition shared 
resources and 
reducing 
redundancy 

Exercise shared 
voice, collective 
power, and 
collective action 

 

 

 The first theme, knowledge coordination (KC), refers to the bringing together of 

stakeholder knowledge in a coalition. Knowledge coordination problems relate to the 

coalition participants each having unique knowledge of the system that they are trying 

to change. Coalitions may set outcomes around KC by trying to achieve shared 

information systems for stakeholders that allow for ongoing knowledge exchange and 

common definitions of the problem the coalition addresses. To achieve KC outcomes, 

they can employ techniques to facilitate shared knowledge, like shared measurement or 

facilitated data collection processes to capture information from all stakeholders and 

present it in ways that are accessible to all. Watson-Thompson, Fawcett, & Schultz 

(2008) describe KC at a high level, suggesting that it is a precursor to solving problems 

and changing systems:  
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Community coalitions provide enhanced resources for community members to 

define and solve problems with the potential to be powerful enabling systems for 

community change (p. 25).  

Miller et al. (2012) offer specific examples of processes for collecting and evaluating 

knowledge among coalition stakeholders and the community they work with, including: 

Environmental scan, analyzing root causes of risk for adolescents in a defined 

geographic area, developing a logic model depicting local causes of risk, and 

formulating strategic plans and structural change objectives that are linked to the 

locally identified root causes of risk (p. 380). 

While Miller et al. (2012) provide a number of strategies for bringing together 

knowledge, KC can only go as far as the stakeholders whose knowledge is ultimately 

included and valued. Research with similar types of groups suggests that barriers can 

arise that inhibit KC. Stakeholders with critical knowledge may be left out of the 

coalition entirely or some stakeholders who are members of the coalition may be 

excluded from the group’s KC activities. When stakeholders with key knowledge of the 

problem do not participate in KC, coalitions may coordinate the knowledge of all their 

participants, but may still not have the necessary knowledge to fully understand the 

problems the coalition will address. This exclusion can come from personal choice by 

stakeholders or by group norms that prevent some participants from engaging fully 

(Watson & Foster-Fishman, 2012; Gone, 2006). A coalition consisting of only 

individuals with the same limited knowledge of the problem may not find the most 

benefit from engaging in KC efforts. Coalitions and researchers working with them must 

consider effective strategies for ensuring that knowledgeable stakeholders are invited to 
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participate and may consider which compositions of stakeholders lead to effective 

knowledge exchange to support other types of coordination. 

The second theme, negotiated coordination (NC), refers to a coalition’s structure 

and ability to achieve consensus. NC problems deal with the disagreements among 

stakeholders about ownership of various aspects of the problem and its solution. NC 

outcomes focus on coming to consensus about shared resources and reducing 

redundancies in the coalition. Techniques for achieving NC involve building governance 

structures that make it possible for stakeholders to deliberate about problems and make 

decisions for further action (described further in the coordinated action section below). 

This infrastructure makes it possible for stakeholders to work through problems to help 

participants find common ground and distributing responsibility, which may stem from 

an initial lack of shared norms or reciprocity (Ostrom, 2005). NC is an essential 

component for efficient governance, especially in overcoming collective action 

problems. In NC, coalition members may find they need to make decisions that are 

discouraged by the current system, but necessary for system level change. For example, 

stakeholders in a coalition may write shared funding proposals where each organization 

gets a smaller piece of the pie than if they were to individually compete for funding, but 

it may fund a larger initiative than any one organization would be capable of managing 

on their own. This can also be challenging when the cost of coordination is high. For 

example, when coordination requires intensive participation from staff members, it may 

take them away from their other responsibilities.  

Outcomes related to negotiated coordination include making decisions about 

generating shared resources, reducing redundancy in service provision, and generating 

more efficient service systems. To make these decisions, coalitions employ techniques 



 

 

 

 

   

19

that facilitate consensus among stakeholders. They also require some level of knowledge 

coordination for stakeholders to be able to evaluate the current state of the system. For 

example, Miller et al. (2012) defines coalitions by their efforts toward establishing a 

common goal: “Coalitions are temporary or enduring collaborations among diverse 

individuals, organizations, and constituents who agree to work jointly toward a common 

goal" (Miller et al., 2012). In order to establish common goals, stakeholders must have 

awareness of each other’s understanding of how the problem operates within their 

context as well as the structure within which to agree about a goal. Thus, knowledge 

coordination is a necessary component of negotiated coordination.  

 Wells, Ward, Feinberg, & Alexander (2008) describe this process in the coalitions 

they study:  

Each community’s leaders form a ‘‘prevention board’’ that undergoes training 

and then systematically assesses local risk and protective factors related to youth. 

They are then supposed to prioritize problems, select one or more empirically 

based prevention programs, and evaluate impact over time (p. 97).  

The coalition boards employ the knowledge acquired from assessing risk and protective 

factors (KC) in order to set their priorities for action (NC). This example also 

demonstrates the importance of the individuals who participate in sharing knowledge, 

as that information dictates the way the group selects priorities. With the appropriate 

knowledge of the problem and a process for agreeing on an action plan, the board can 

come to consensus about where they want to place their efforts.  

 The theme of NC is surprising given the lack of discussion about coalition 

governance when authors described the coalitions they were studying empirically. While 

some authors described basic coalition structure and indicated that they use strategies 
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like Communities that Care and Connect to Protect, they did not frequently discuss 

implications of these structures or how they were decided upon. The lack of information 

about governance in practice may suggest that this is an area in which we do not have 

very much institutionalized knowledge yet. This may present an opportunity to learn 

from other fields with rich research about governance, like institutional economics and 

public administration (Milward & Provan, 2000; Ostrom, 1990).  

 Achieving NC may also generate unintended consequences for coalitions. As 

members generate consensus about shared resources and responsibilities, they may 

create structures that make the coalition vulnerable over time. Reducing redundancies 

among coalition stakeholders can create a space where each stakeholder has an agreed-

upon area of a problem that they address. This can increase efficiency avoiding 

duplication. However, this means that losing a single stakeholder may be a greater 

threat to coalition functioning than it would be in situations where there is redundancy 

among stakeholders and suggests that this type of coordination may require 

intentionality about sustainability.  

The third theme, action coordination (AC), refers to the process of taking 

collective action as a coalition. To do this, the coalition often needs to first have KC and 

NC efforts in place. Problems related to action coordination focus on stakeholders 

within a coalition acting in ways that are incongruous and wanting to move toward 

congruous action, where stakeholders establish and carry out actions as a group. Evans, 

Rosen, Kesten, & Moore (2014) discuss this in their definition of a coalition:  

Networks, coalitions, alliances and other forms of interorganizational 

collaboration are seen as more effective strategies for building power to affect the 

broader systems and policy change needed to reduce the causes of poverty. The 
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basic assumption is that an interorganizational coalition can mobilize and have 

a greater impact on change processes than could be achieved by organizations 

acting alone (p. 358).  

The authors describe how the action of a whole coalition can make change beyond the 

reach of any individual actor. This coordinated action often includes speaking with a 

shared voice and exercising collective power. To achieve these goals, they employ 

techniques like providing services as a group that cannot be managed by any individual 

stakeholder or generating policy briefs that each member of the group endorses. This 

type of coordination builds on the first two themes. To coordinate action, stakeholders 

must have some degree of coordinated knowledge to be able to establish actions that are 

relevant to the group members and the community. They also need to have negotiated 

coordination to make decisions about which actions to take, how to take them, and 

when to take them. An in-practice example from Flewelling et al. (2005) describes the 

coalition they studied:  

Coalition coordinators worked with coalition members and community-based 

organizations to facilitate acceptance and implementation of these practices and 

to increase overall attention and commitment to substance use prevention 

efforts in their communities (p. 336).  

In this example, the coalition uses their power as a group to increase efforts in their 

community. By using a collective voice, multiple stakeholders can reinforce a message 

throughout the community to enact changes that no individual stakeholder could create 

on their own.  

 In situations where coalitions do not approach AC with some level of KC and NC, 

they may risk stakeholders taking actions that undermine each other. For example, 
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outside of the community psychology coalitions literature, Burns (2007) describes a 

situation in which multiple stakeholder groups were interested in work around the issue 

of female genital mutilation. Many stakeholders working NGOs focused on ways to stop 

female genital mutilation from happening by bringing girls to refuge centers, while 

medical professionals focused on providing a safe way to participate in the practice at 

hospitals. These two approaches both dealt with the same issue in the same place, but 

acted in opposition to each other. Coordinating the knowledge of the issue among all 

relevant stakeholders, including local women and girls, may have illuminated the 

intricacies of the problem further. Applying that knowledge in a group consensus 

process could help establish the roles appropriate for each stakeholder to take on and 

generate a plan for action that made it possible to act collectively in a coherent way. 

Limitations 

These findings should be interpreted in light of some limitations stemming from 

article inclusion procedures. We limited the scope of articles for inclusion based on year 

and keywords. This is a matter of scoping as well as practicality in terms of assessing 

available information. However, there may be some articles that were not included 

because they use different terms to refer to coalitions. Additionally, some literature 

published by community psychologists may be located in journals that are not specific to 

the field. Similarly, we did not include unpublished work in this area, which means this 

review may exclude some perspectives from practitioners whose work may be located 

outside scholarly journals, for example in evaluation reports. Although practitioner 

journals were included in the pool, they may not provide a comprehensive view of in-

practice work with coalitions within the field. Finally, we selected the list of relevant 

journals from the Society for Community Research and Action’s list of journals for 
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community psychologists. While three of the seven included journal are global or non-

United States focused, they were selected from a list provided by a US-based 

organization and may under represent the common international journals. Future 

studies can build on my work by examining other potential terminology for referring to 

coalitions in community psychology, considering additional international journals, and 

expanding the literature pool to include the gray literature.  

Future Directions 

In addition to addressing these limitations, these findings suggest several areas 

for future research relating to each type of coordination. To further explore KC, 

empirical coalitions research can explore how coalition composition influences the 

ability to coordinate knowledge, specifically to evaluate strategies and composition types 

that are most effective for generating comprehensive knowledge of the problem the 

coalition is assessing. Our findings about coalition characteristics indicate that 

coalitions currently involve multiple types of stakeholders including community 

members, organizational representatives, and cross-sector representation. Researchers 

working with individual coalitions can consider who is represented in the coalitions they 

work with and the extent to which individuals with relevant knowledge are included in 

processes for coordinating knowledge.  

Modeling could be one technique for building knowledge coordination in order to 

understand the types of problems coalitions address and how diverse members of 

coalitions think about these problems and their solutions. Mental models are 

individuals’ cognitive structures that help them to understand the world (Jones, Ross, 

Lynam, Perez, & leitch, 2011; Johnson-Laird, 2005). Making these models explicit 

through processes like fuzzy cognitive mapping could make it easier to assess 
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differences in the way participants understand the problem of interest (Kosko, 1986). 

Combining this with other types of modeling, like agent-based modeling or system 

dynamics can help to generate a comprehensive representation of the problem 

incorporating individual group members’ mental models. Coalitions can also use models 

to assess where various actions may have an impact and use them to inform consensus 

processes that lead to action. Future research should consider the feasibility of these 

types of techniques for eliciting knowledge within the coalition and evaluate their utility 

for informing NC and AC. Research on diversity in groups suggests that collective 

models produced by diverse groups generate more effective solutions to problems than 

models produced by homogenous groups (Hong & Page, 2004; Page, 2007). This may 

suggest that coalitions can improve their KC by ensuring that they bring together 

stakeholders who hold diverse knowledge of the problem of interest in order to best 

understand it. Future research involving modeling may explore how the composition of 

coalition members influences KC.  

To further explore NC, future research should explore different types of 

governance in coalitions, including what these structures look like and how they relate 

to coalition processes and outcomes. This was rarely reported in the papers we 

reviewed, but it emerged as a key theme in the way community psychologists define 

coalitions. Reporting this information in empirical articles can make coalition research 

more interpretable and relatable for individuals working with similarly structured 

coalitions. Researchers can also draw upon literature from fields like institutional 

economics and public administration to better understand how groups like coalitions 

come to consensus and generate and manage collective resources, particularly for 

problems requiring collective action (Ostrom, 1990). In addition, coalition researchers 
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can explore the relationship between NC and coalition sustainability. Future research 

may examine how reducing redundancies and coming to agreement about shared 

resources may influence a coalition’s functioning over time. Reducing redundancies may 

support coalition efficiency, but could be challenging in situations with high stakeholder 

turnover. Considering the relationships among these issues may help to develop 

strategies for NC that support coalition success.  

Future research regarding AC can explore which of types of actions coalitions are 

effective at taking. In addition, researchers can explore how knowledge coordination 

and negotiated coordination conditions lead to the most successful actions.  

 Future research may also examine each of these over time and consider the 

interplay between each of these themes over time within coalitions. This can 

demonstrate how different types of coordination ebb and flow over time and how they 

work together to achieve coalition outcomes. While we suggest that action coordination 

requires some knowledge and negotiated coordination, over time, these types of 

coordination may be happening in tandem or cyclically. 

Conclusions 

 The purpose of this paper was to assess the characteristics of coalitions being 

studied in community psychology and evaluate how they are currently being defined in 

the field. Through our systematic review, we have established that coalitions in 

community psychology tend to engage a variety of community stakeholders to focus on 

issues at the local level relevant to the prevention and promoting wellness. They also 

engage in three types of coordination in doing their work: knowledge coordination, 

negotiated coordination, and action coordination. The types of coordination presented 

here are the primary functions of coalitions. They require a recognition of the 
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interconnectedness of the coalition participants and the necessity of engaging them in 

order to achieve coalition goals. Future research should consider how these types of 

coordination operate in practice and the ways in which community psychologists can 

further support coalitions in achieving their goals. In addition, future research involving 

the empirical study of coalitions can elaborate on the details of how the coalition under 

study operates.   
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Appendix. Code book 

Table 3. Code book 

Variable Name Description Values 

Reference APA formatted reference Open ended  

Coalition Definition How do the authors define 
coalitions in their literature 
review?  

Open ended  

Who participates? 
Community members 

Who is involved in the 
coalition? Are they 
community members?  

0 = no 
1 = yes 

Who participates? 
Organizations 

Who is involved in the 
coalition? Are they 
organizations?  

0 = no 
1 = yes 

Who participates? 
Cross-sector 

Who is involved in the 
coalition?  
Are they cross-sector?  

0 = no 
1 = yes 

What issue do they work 
on?  

What is the topical focus of 
their work? E.g., substance 
abuse, youth violence, 
community development 

Open ended 

What kind of work do they 
do?  

What do they do in regards 
to the topic they work on? 
E.g., prevention, program 
development/administrati
on 

Open ended 

On what scale do they do 
the work?  
Local 

Are they working at the 
local level?  

0 = no 
1 = yes 

On what scale do they do 
the work?  
State 

Are they working at the 
state level?  

0 = no 
1 = yes 

On what scale do they do 
the work?  
National 

Are they working at the 
national level? 

0 = no 
1 = yes 
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Table 3 (cont’d) 

On what scale do they do 
the work?  
International 

Are they working at the 
international level?  

0 = no 
1 = yes 

How old was/were the 
coalitions at the time of 
publication?  

How long has the coalition 
been around?  

Number in years 

How is it/are they 
governed?  

What do they report on 
coalition governance? E.g., 
hub organization that 
coordinates coalition work 

Open ended 

Do they subscribe to a 
particular model of 
coalition functioning?  

What model do they follow, 
if any? Eg., Strategic 
Prevention Framework, 
Communities That Care, 
Collective Impact 

Open ended 
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CHAPTER 3 
 

Introduction 

In the second chapter, I established a working definition of coalitions in 

community psychology as well as the recent trends in coalition research in the field. In 

this chapter, I will address one area of the coalition process that is not well studied: 

problem definition. First, I will consider the challenge of problem definition in coalition 

settings as well as its importance to stakeholder collaboration and other coalition 

outcomes. Second, I will discuss mental models as a potential way of understanding 

diverse problem definitions and their relationship with collaboration among partners in 

community coalition settings. Third, I will explain the methods through which mental 

models can be collected.  

Problem definition in coalitions  

The processes by which coalitions achieve their outcomes has not yet been fully 

explored in community psychology. Coalitions report using a variety of approaches or 

strategies for their work, but there are few assessments of those approaches or the 

components that make them up. One component that stands out across a number of 

approaches is the concept of problem definition. Problem definition refers to 

establishing an understanding of the problem or problems the coalition is working on 

(Lawlor & Neal, 2016; Kania & Kramer, 2011). Problem definition can be collective (e.g., 

generating a group model of how a problem operates) as well as individual (e.g., 

stakeholders coming to the table with their own understanding of how a problem 

operates). Group definitions of problems are often considered aggregates of individual 

problem definitions among coalition participants, though it is not always clear whose 

individual problem definitions contribute to group problem definitions (Foster-Fishman 
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& Watson, 2011; Kania & Kramer, 2011). Problem definitions are often described as an 

important part of achieving impact on coalition goals; however, there has been little 

work establishing the extent to which coalition members tend to differ in their 

individual definitions of the problem of interest (Kania & Kramer, 2011; Foster-Fishman 

& Watson, 2011; Lasker & Weiss, 2003; Lasker, Weiss, & Miller, 2001). In addition, the 

relationship between individual problem definitions and collaborative processes has not 

been fully explored empirically. However, the issue of problem definition has been 

highlighted throughout the coalition literature both in theoretical and practical 

literature about approaches to coalition work.  

The importance of problem definition at both the individual and group level 

comes up in a number of theoretical approaches for conducting collaborative 

community change, including Collective Impact, the ABLe Change Framework, and 

networked community change (Kania & Kramer, 2011; Foster-Fishman & Watson, 2011; 

Lawlor & Neal, 2016). These approaches and their associated concepts are often applied 

to community coalitions and similar collaborative settings (Bess, 2015; Evans, Rosen, 

Kesten, & Moore, 2014; Zalkind & Wilson, 2015). Lawlor & Neal (2016) indicate that 

communities using a networked community change approach need to establish a 

common issue as part of the cyclical process of learning and acting as a collective 

network. In Kania & Kramer’s (2011) introduction to Collective Impact, an approach to 

collective community change, the authors include generating a common agenda (which 

includes a shared understanding of the problem) as a precondition for achieving impact. 

The ABLe Change Framework suggests that one part of achieving systems change in 

collaborative community settings like coalitions and systems of care is to come to a 

definition of the problem using a systems perspective. They argue that the process of 
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generating a problem definition must include a diversity of stakeholder perspectives. 

While each of these approaches highlights problem definition, few offer suggestions for 

how to effectively collect data on individual definitions of the problem of interest or how 

to synthesize them in order to generate shared understanding or engage in comparative 

analysis of problem definitions.  

Chavis (2001) also suggests a possibility for challenges around problem definition 

in his discussion of the paradoxes inherent in community coalitions. He suggests that 

there is a paradox of unity and diversity where a variety of stakeholders come together 

in a coalition, but are expected to act as one. Although each of these stakeholders has 

their own perspectives and interests, the pressure to act as a singular entity can make it 

difficult to achieve outcomes. Empirical literature on coalitions in community 

psychology indicates that problem definition is an issue that also arises in practice. 

Reininger, Dinh-Zarr, Sinicrope, & Martin (1999) further suggest that that defining 

scope is an essential dimension in building an effective community-based coalition: 

“Without clearly defining how and at what level the problem will be addressed by the 

coalition, members may become frustrated with the leadership and with one another 

and may think the coalition is not accomplishing its goals. Straightforward discussions 

about a coalition's intended scope and whether or not activities are consistent with the 

predetermined course of action are essential” (p. 73). This suggests that coalitions 

without a common definition and with significant variation among participants’ 

individual definitions may struggle with setting and achieving goals.  

Discussions about problem definition are not limited to theory. Scholars also 

discuss this as part of their practice with coalitions. In many cases, establishing 

individual and group definitions of the problem of interest are challenging for coalitions 
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and can influence their success. Coalitions can encounter situations where diverse 

stakeholder groups may work in opposition to each other. They may also be influenced 

by their own background or sector with regard to the problem of interest, making it 

difficult to generate a collective definition to a problem when each individual’s 

understanding is unique to their experiences.  

In an example of the challenges associated with differing problem definitions, 

Burns (2007) reports on a group of stakeholders working on the issue of female genital 

mutilation. A group of doctors identified the problem as being one of physical safety and 

thus focused their efforts on generating a safe, judgment free, medical environment 

where individuals wanting to participate in the practice could do so. Conversely, a group 

of individuals working for non-governmental organizations in the area identified the 

practice itself as problematic and embarked on a campaign to stop individuals from 

engaging in it entirely. These are just two ways that stakeholders understood a problem 

of interest that acted in conflict with each other. In situations with many stakeholders, 

the differences in perspectives can be much more complicated and the possibility for 

doing work that may inadvertently be contradictory is high. When coalitions are 

working on common problems like this with collaboration or coordination as an 

objective, unclear or misunderstood problem definitions can inhibit individual and 

collective progress.  

Literature also suggests that the sector in which coalition stakeholders work may 

be related to the way they define problem of interest as well as the role of the coalition in 

addressing the problem. For example, in a study of a coalition, Riggs, Feinberg, and 

Greenberg (2002) found that individuals working in the human services sector 

perceived prevention activities as more important than other coalition functions in 



 

 

 

 

   

43 

order to address the issues in which the group was interested (i.e., they believed that 

some actions would resolve the problem of interest more effectively than others). They 

also tended to perceive more benefits from participating in the coalition than others who 

did not work in a sector so closely related with prevention activities, like law 

enforcement or justice. Thus, those individuals who thought about the how the problem 

works (i.e., defined it) and its related solution in a particular way were more likely to see 

benefits from participating. This suggests that the way individuals within a coalition 

think about the problem at hand may be informed by their position and that the extent 

to which they derive benefit from participating may also be related to their individual 

definitions of a problem. Similarly, Mizrahi and Rosenthal (1993) discuss the way 

collective problem definition may influence individual participation in a coalition with 

an example of a coalition working on improving quality of life in a neighborhood. The 

group problem definition focused more on things like low income housing than overall 

economic development. After this decision, the coalition’s composition changed as 

stakeholders whose understanding of the problem no longer aligned with the collective 

definition exited and others who found a match with the coalition’s definition became 

more involved. This situation demonstrates how an individual’s personal definition of a 

problem can influence whether they see a coalition’s work as meaningful and 

worthwhile to participate in.  

These decisions about how to define problems are dynamic and occur throughout 

the life of the coalition, which means that both individual and group definitions may 

change as new information becomes available or the context surrounding the problem 

changes. For example, Mizrahi and Rosenthal (1993) discuss several coalitions dealing 

with political advocacy. Changes in elected officials or public policies over time may 
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require group members to shift their problem definitions. This is particularly true for 

the kinds of problems that coalitions deal with. They tend to be complex or wicked 

problems, which are characterized by circumstances that persistently shift when any 

kind of intervention on the problem occurs (Rittel & Weber, 1973). This suggests that 

coalitions doing work related to a problem are going to change the nature of the problem 

with their advocacy efforts. These changing circumstances may also require that 

definitions also change over time.  

These are just a few examples of situations in which problem definition has 

influenced coalition functioning. They can generate work that operates in opposition, 

which directly contradicts the purposes of building a coalition, as discussed in chapter 2. 

In addition, stakeholder experiences and work background, particularly with regard to 

the sector in which they work, may influence their definition of the problem of interest 

and create challenges for conducting work that is inclusive of all participating 

stakeholders. This can be further compounded by the changing nature of problem 

definitions over time. Many of these examples demonstrate the individual impacts of 

collective problem definition, with stakeholders whose individual definitions are not 

represented reporting that they get less benefit from participating and individuals 

making decisions about continuing to participate based on how well collective problem 

definitions match their individual definitions. Problem definition in coalition settings 

also has the potential to create substantial challenges for collaboration among 

stakeholders.  

Problem definition and collaboration 

Problem definition has also been proposed as a particular issue for building 

collaboration among stakeholders in settings like coalitions and collaboratives. 
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Mattessich, Murray-Close, and Monsey (2001) define collaboration as “a mutually 

beneficial and well-defined relationship entered into by two or more organizations [or 

individuals] to achieve common goals. The relationship includes a commitment to: a 

definition of mutual relationships and goals; a jointly developed structure and shared 

responsibility; mutual authority and accountability for success and sharing of resources 

and rewards” (p. 11). I will use this definition of collaboration throughout the study 

outlined here. This definition means that for two stakeholders to participate in a 

collaboration they must engage in work that serves common goals that they create 

together and must both benefit from the engagement. These types of relationships 

naturally pair well with coalition settings, where participants are often working towards 

shared goals that cannot be addressed by any individual stakeholder. Literature 

regarding collaboration in coalitions and similar settings suggests that problem 

definition is a critical component of generating successful collaboration among coalition 

stakeholders.  

Foster-Fishman, Berkowitz, Lounsbury, Jacobson & Allen (2001) suggest a 

framework for building collaborative capacity among stakeholders participating in 

coalitions and similar groups. The framework describes a number of factors that 

coalitions should plan to consider in order to develop collaborative relationships. One 

area of focus within this framework is the development of a common understanding of 

the problem as well as the engagement of multiple stakeholder perspectives. In order for 

collaborative relationships to form, participants must have a sense for how others 

understand the problem as well as some level of consensus about what it means. 

Although their focus is on problem definition as a collective activity, this requires 

individual problem definitions to be consistent and for the group to compare them in 
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order to generate a collective understanding. Their framework is supported by further 

work by Lasker & Weiss (2003), which suggests that collaborations, like those in 

coalitions, must include an understanding of how a problem works in a particular place. 

They indicate expert opinions on the issue are insufficient and that broad participation 

from community members is essential to establishing a group understanding of the 

problem and that these problem definitions influence buy-in for sustainable 

collaborative relationships. This indicates that it is insufficient for a coalition to simply 

have a definition of the problem, but that the individual definitions of participating 

members each need to be valued in order to establish a useful problem definition for the 

group. Again, this model for collective success requires that individual problem 

definitions be included in collective decision-making about the work to be done. Gray 

(2004) provides another example of the importance of individual problem definitions as 

a part of collaborative work. The study examined ongoing stakeholder conflict over the 

use and management of public land in Minnesota. Findings indicated that the lack of 

compatibility in the way individual stakeholders defined the problem in their minds 

acted as a factor prohibiting collaboration. This case demonstrates the importance of 

individual perspectives on the problem and that it is insufficient to attend only to some 

stakeholders’ perspectives when collaboration is a goal.  

 Literature on the formation of social networks suggests that similar ways of 

thinking about or defining a problem may lead to a higher likelihood that stakeholders 

in a coalition will work together. The concept of homophily indicates that similar 

individuals tend to build relationships with each other (McPherson, Smith-Lovin, & 

Cook, 2001). In this case, similarity in problem definitions may be associated with 

forming collaborative relationships in a coalition setting. Homophily has emerged as the 
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focus of a number of studies of coalitions and collaboratives. These suggest that 

homophily is related to network efficiency in sharing information (Lawlor & Neal, 2016), 

the goals of organizations participating in the network (Provan & Kenis, 2007), and the 

shared values of network participants (DeGregorio, 2012). Each of these may be related 

to an individual’s personal problem definition, as a unique understanding of the 

problem may guide information sharing practices as well as goals, goal-setting, and 

values around the problem and its solutions. However, individual problem definition 

within these networks has not yet been fully explored in the context of coalitions in 

community psychology.  

It is important to note that a common definition of the problem is not the only 

factor influencing the development of collaborative relationships. Other factors like 

having quality plans for action, skilled staff, and monitoring systems are also important 

for stakeholders to have the capacity to collaborate (Foster-Fishman et al, 2001, 

Mattessich, Murray-Close, and Monsey, 2001); however, it is outside the scope of this 

paper to address all of them and here I focus specifically on the issue of problem 

definition.  

Problem definitions as mental models 

Mental models are one way to understand how individuals engage in problem 

definition. Mental models provide an internal heuristic for understanding, interpreting, 

and making decisions about problems in the external world (Jones, Ross, Lynam, Perez, 

& Leitch, 2011; Johnson-Laird, 2005). They have been employed in a variety of settings 

including education (Cole & Persichitte, 2000), medical diagnosis (Mago, Mehta, 

Woolrych, & Papageorgiou, 2012), military intervention (Jones et al., 2010), and natural 

resource management (Gray, Chan, Clark & Jordan, 2012; Giordano, Passarella, 
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Uricchio & Vurro, 2005; Gray, Gray, De Kok, Helfgott, O’Dwyer, Jordan & Nyaki, 2015). 

Mental modeling has also been used to assess causes and potential solutions to 

community problems (Singer, et al., 2017). They often function like computer 

simulation models in that they can help individuals work through scenarios for a 

problem of interest (Johnson-Laird, 2005; Hegarty, 1992; Schwartz & Black, 1996). 

These models are also built upon both knowledge of the world and beliefs about it, 

which means that mental models may be different depending on an individual’s 

experience of the world and that they may be dynamic as new knowledge is acquired or 

new beliefs form. This indicates that these models may inaccurately represent 

phenomena because they are a function of beliefs about things like probability or an 

event occurring or a narrow set of evidence (Johnson-Laird, 1994). This matches well 

with the concept of problem definition because it captures the concepts in an 

individual’s mind relevant to a problem and can also be made tangible in a way that it 

can be compared with others for the purposes of individual action generating a 

collective problem definition or for comparing individual problem definitions.  

Traffic patterns are an example of a phenomenon that individuals create mental 

models to understand. While sitting in heavy traffic, an individual may construct a 

model to explain the traffic that includes beliefs like the way drivers behave when there 

is an accident, the role of driver speed in slowing rush hour traffic, and knowledge about 

how various weather conditions may make the roads slippery. These factors, acting in 

relation to each other can comprise an individual’s mental model. The individual may 

then consider how traffic flow would be different if one of those things changed, like 

changing weather conditions or teaching drivers to avoid slowing down to look at 

accidents. 
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Although mental models are present in many aspects of life, they are rarely made 

explicit by moving them from inside an individual’s mind to a concrete, operationalized 

model that can be observed by others and tested or refined (Epstein, 2008). However, 

going through a process of making mental models explicit can be beneficial for groups of 

stakeholders working on shared problems in communities. They can facilitate things like 

understanding differences in patterns among stakeholder groups’ perspectives on the 

problem and for generating a group plan to address problems of interest. Individual 

mental models can be aggregated and/or assessed to determine which factors 

stakeholders typically see as primary drivers of the problem of interest. This kind of 

information can then be used as a way of facilitating conversations among stakeholders 

and making decisions about how to manage the problem. I will explore a couple of 

examples in detail below. Here, I will use ‘mental modeling’ to refer to the process of 

making mental models explicit.  

While explicit mental modeling has not been employed in coalition settings in 

community psychology, it has been used in a number of collaborative settings. Often, 

they are examined in natural resource management settings as well as the study of 

socio-ecological systems (Gray et al., 2012; Giordano et al, 2005; Gray et al., 2015). I 

focus on its use in natural resources and socio-ecological systems here because these 

applications are most similar to the situations in which coalition members might employ 

mental models. For example, Gray, et al. (2012) used mental modeling to learn about 

how multiple stakeholder groups conceptualize the management of a fishery. Each of 

them (managers, scientists, harvesters, pre and post harvest sectors, and environmental 

NGOs) had unique mental models of how management of this common resource should 

happen and the process of collecting these models allowed for aggregation to 
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understand their differences and similarities as well as generate a community map that 

included a collective understanding of the problem.  

In another example, Giordano et al. (2005) used mental modeling as part of a 

process for defining water resource management problems among a group of diverse 

stakeholders. They gathered mental models from farmers, water agency employees, and 

environmentalists in order to establish the concepts each of them saw as most important 

in driving water management problems, to assess how concepts were related to each 

other, and to assess model similarity among stakeholders. The authors used this 

modeling process as part of a larger decision support system to facilitate stakeholders 

engaging in collective problem definition in order to establish collaboration and 

understanding among them.  

As demonstrated in the above examples, these kinds of problems and the 

processes of engaging stakeholders to deal with them look similar to the problems and 

settings described in my exploration of coalitions outlined in chapter two. They all 

feature a broad group of stakeholders across sectors, often working on problems at the 

local level. The groups frequently work on managing natural resource issues, which sets 

them apart from the coalitions in community psychology described in Chapter 2. While 

the focus of their work is often somewhat different from the typical issues addressed in 

our field, there is much to learn from the approach they take with mental modeling. In 

particular, this approach could be useful in unpacking problem definitions in order to 

establish the role they play in coalitions in community psychology contexts. 

Additionally, implementing the processes for comparing mental models used in these 

contexts can be applied to coalitions in community psychology to establish differences 

and similarities in problem definitions among coalition members. Then, these 
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differences can be examined along other dimensions of coalition work, like collaboration 

in order to begin to unpack how problem definition functions as a part of coalition 

settings.  

There are several approaches through which this can be done, including the 3CM 

approach (Kearney & Kaplan, 1997), the mental model approach (Morgan, Bostrom, 

Fishhoff & Atman, 2002), and the fuzzy cognitive mapping (Ozesmi & Ozesmi, 2004) 

(see Hammerback, 2017 for an in-depth assessment of approaches to mental modeling). 

I will briefly describe these approaches, with specific focus on fuzzy cognitive mapping 

and my reasons for selecting it over other available options.  

The 3CM (Conceptual Content Cognitive Map) approach to capturing mental 

models draws from the cognitive mapping literature focusing on maps of physical 

landscapes. Kearney and Kaplan (1997) describe it as a process that captures mental 

objects ‘owned’ by a participant. This means that it specifically elicits knowledge that 

already exists in a participants’ mind without adding in any external concepts and it 

captures the relationships among those objects. The authors also suggest that it 

facilitates participant learning about how their knowledge structures function. 

Participants using this approach generate a list of the mental objects they own with 

regard to a particular problem and then organize them by which are associated with 

each other. This is similar to a couple of other approaches to generating mental models 

(Davies, 2011). Mind mapping and concept mapping also build on participant 

knowledge structures. Mind mapping starts with a central idea and links radiate out 

from it with associated ideas, but the links do not necessarily represent any type of 

relationship. These are highly visual and make use of a variety of colors to represent the 

central and radial concepts. Concept mapping is hierarchical, with the most important 
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concepts appearing at the top of the map. Additional concepts are added with links that 

have specific relationships. These relationships do not need to be consistent throughout 

the map and can represent things like one concept containing another or contributing to 

another. 

Morgan et al.’s (2002) mental model approach was generated as part of a larger 

process specifically for establishing public knowledge in situations where risk 

communication is necessary. Thus, the process is based on comparing a model of the 

combined knowledge of experts against public knowledge of a problem. It starts with 

collecting the knowledge structures of a set of experts using decision analysis, then uses 

those models to inform a set of open-ended interviews with those who would receive the 

risk communication regarding how they perceive the problem of interest. This is used to 

generate an influence diagram, mapping each concept and its relation to others. Next, 

participants are probed about the major components of their influence diagrams. 

Finally, participants are asked to engage directly with the beliefs they share in the 

interview process by doing tasks like sorting photographs based on whether their 

content is relevant to the issue, defining key terms relevant to the issue, or solving 

problems that require the use of their mental model of the problem.  

Fuzzy cognitive maps (FCMs) are an adaptation of cognitive mapping and were 

first used as a way to represent expert knowledge (Kosko, 1986; Axelrod, 1976). 

Axelrod’s (1976) cognitive maps consisted of signed digraphs in which the nodes 

represented relevant variables for a problem of interest and the ties represented causal 

relationships among the variables. Kosko (1986) tied cognitive maps with fuzzy logic, 

which loosens the requirements for components to fit exact causal and truth 

requirements that arise in classical logic. This approach is more similar to the way that 
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people form mental models than other modeling approaches that may require more 

specificity in modeling, like agent-based models and system dynamics models. FCMs 

can accept values like small, medium, and large when talking about the strength of a 

relationship, rather than a strict quantitative treatment of relationship strength. They 

also do not require equations that establish probabilities or agent behavior like those 

that might be necessary for an agent-based model. These values can then be used as 

fuzzy parameters for a semi-quantitative model. The causal relationships among all 

relevant variables can be an effective way to represent a system as well as the feedback 

structures within it and they can be used to do basic simulations, like those that an 

individual might do in their mind when using a mental model to consider solutions to a 

problem (Ozesmi & Ozesmi, 2004).  

In addition, FCMs can be compared to each other in order to understand the 

variation in stakeholders’ mental models in a coalition setting. Their semiquantitative 

nature facilitates these comparisons by making it easy for stakeholders to generate them 

(as they capture information that is similar to the way individuals think about the 

phenomena of interest, rather than requiring them to establish concrete values and 

equations to represent it). From there, models can be compared based on the concepts 

included in them, how those concepts relate to each other, how the models behave when 

implemented, or a combination of these (Lavin, Giabanelli, Stefanik, Gray & Arlinghaus, 

2018; Yoon & Jetter, 2016). Thus, they are a promising way to begin unpacking what 

mental models in coalitions look like as well as how they relate with collaboration 

behaviors among participating stakeholders.  

To demonstrate how fuzzy cognitive maps operate, I will unpack an example that 

represents an issue that a coalition in community psychology may deal with: preschool 
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participation. (An image of the model is provided in Figure 1.) This model starts with 

preschool participation, the general problem of interest and becomes specific with the 

addition of relevant community factors that influence it, like the number of slots 

available for students to enroll and the extent to which transit options are accessible to 

families. For example, preschool participation is influenced by the availability of slots in 

early childhood programs like Head Start or Great Start, which are influenced by the 

availability of teachers to fill positions. The number of teachers available is influenced 

by teacher pay rate and available training programs for individuals who want to work in 

early childhood education. Transportation is related to both preschool participation and 

accessing health resources. When accessible transit options are available, children can 

get to preschool and medical resources to get required care in order to be able to enroll 

in preschool. In the map, each factor is connected via arrows indicating the direction of 

causal relationships among them and the width of the arrow represents the weight of the 

relationship between them. The weights are equidistant from each other and 

characterized by their strength (e.g., strong, moderate, weak) and direction (e.g., 

positive or negative).  
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Figure 1. Example fuzzy cognitive map 

I am choosing to use the Fuzzy Cognitive Mapping approach over other the other 

options for several reasons. The 3CM approach differs from fuzzy cognitive modeling in 

the types of relationships among concepts that participants generate and it does not 

involve asking participants to consider causal relationships among concepts. Similar 

qualitative approaches make it difficult to make comparisons using things like 

quantitative model behavior or causal relationships. Establishing participant 

perspectives on causal relationships is important for understanding how people working 

in action-oriented settings, like coalitions, because the belief that one concept causes 

another can inform decisions about where to the participant may believe collective 

action should be targeted.  

The mental model approach also has a couple of drawbacks relative to FCMs. It 

requires that there be individuals with expert knowledge about the concept of interest. 

In a coalition setting where participants tend to work on local problems, the participants 
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are likely to have the most expertise on the topic in their community. Thus, there would 

not be an easy expert comparison group for coalition members. This process would also 

require the interviewer to have predetermined expectations about things that would be 

relevant to the problem of interest, like photographs for assessment or problems that 

participants could solve using their mental models, which may not be appropriate for a 

coalition setting, where the researcher is an outsider.  

Conclusion & hypotheses 

In community psychology, problem definition has been posed as a central issue in 

the work of coalitions, specifically with regard to collaboration (Foster-Fishman, et al, 

2001). However, the diversity of problem definitions within a coalition has not been 

investigated and there are no prevailing approaches for evaluating the diversity of 

problem definitions or their impact on coalition work. This issue has implications for 

the development of collaborative relationships among coalition participants and can 

hinder the process of addressing the issues that the group wants to focus on. Generating 

concrete mental models is one way to understand multiple perspectives on a complex 

problem that has not yet been fully explored in the context of coalitions in community 

psychology. In subsequent chapters, I will explore this issue with two research 

questions: 

(1) In what ways are mental models similar or different within a coalition? 

(2) To what extent does mental model structure and content predict collaboration 

within a coalition?  

My first question is motivated by the idea that shared understandings of 

problems are significant for achieving success in coalition settings, particularly with 

regard to collaboration (Foster-Fishman, Berkowitz, Lounsbury, and Allen, 2001; 
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Lawlor & Neal, 2016). The sector in which individuals work has been identified as 

significant to the way they think about the problems they work on in coalitions. There 

are several reasons why stakeholder problem definitions might be similar within the 

same sector. Riggs, Feinberg, & Greenberg (2002) examined the role of stakeholder 

philosophy about the work they engaged in and found that this clustered around the 

sectors in which they worked. While philosophy is not the same as problem definition, 

there may be similarities between them as they both deal with the way in which 

individuals think about an issue of interest. Additionally, literature regarding 

community change efforts, like coalitions suggests that stakeholders from the same 

sector (e.g., K-12 education, non-profit organizations) tend to see similar parts of a 

system and have similar understandings of the work to be done within coalition settings 

(Foster-Fishman & Watson, 2011). Having similar experiences that may expose 

individuals to similar knowledge of a problem could inform their problem definitions.  

For my second research question, I hypothesize that individuals with more 

similar problem definitions will be more likely to collaborate with each other. This 

hypothesis is supported by theories regarding collaboration within coalitions that 

suggest that coalitions where participants have more similar problem definitions have a 

higher capacity for collaboration (Foster-Fishman, Berkowitz, Lounsbury, Jacobson, & 

Allen). Homophily theory also supports this hypothesis by suggestion that members of 

social networks have a tendency to form ties with more similar to others (McPherson, 

Smith-lovin, & Cook, 2001). In this case, the dimension of similarity would be in the way 

that participants think about the problem of interest.  

In the chapters that follow, I will establish the methods through which I will test 

each of these hypotheses and my findings for each. Chapter four deals with the methods 
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for collecting mental models and the findings from my first hypothesis. Chapter five 

deals with the methods for collecting social network data and the findings from my 

second research question. 
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CHAPTER 4 
 
Introduction 

In chapter 3, I established the need for further exploration of individual problem 

definitions in coalitions, both to understand the nature of problems that coalitions 

examine and to understand the role that problem definition plays in stakeholder 

collaboration. In this chapter, I report on my first research question: (1a) In what ways 

are mental models similar or different within a coalition? (1b) In what ways are mental 

models similar or different by the sectors represented within a coalition? First, I 

describe the data collection site, the process by which recruited participants, the data 

collection process, and sampling strategy. Second, I report on the findings from this 

process, including themes in mental model concepts, structure, and function. I conclude 

with a discussion of the similarities and differences among mental models.  

Site 

Educational attainment coalitions are present throughout the state of Michigan 

and they generally work on local circumstances affecting post-secondary educational 

attainment often at the county or city level. Post-secondary educational attainment in 

these contexts tends to be defined broadly as any kind of credential achieved after 

graduating from high school (e.g., technical certifications, associate’s degrees, bachelor’s 

degrees, apprenticeship programs). Because of statewide infrastructure, many of them 

engage in similar work and approach it with similar strategies, including a push for 

using a systems thinking to address the problem. In order to do this, many coalitions 

(with the encouragement of state-level staff) have adopted a collective impact approach 

to their work. This means that they tend to focus on bringing together leaders from 

throughout the community who have a stake in a problem and can engage in systems 
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change on complex problems, like educational attainment (Kania & Kramer, 2011). For 

this study, I collected data from a single coalition representing a mid-sized county in 

Michigan (which I will refer to as Midwest County Coalition). I focused specifically on 

one of their action teams for my study, the team focused on postsecondary attainment. I 

chose to focus specifically on an action team as a subset of the larger coalition because 

action teams deal with specific sub-issues within the coalition and actively engage in 

change efforts around these issues. Thus, participants have a particular problem that all 

of them have opted into working on as members of the team. This streamlines the 

process of understanding problem definition as the participants have all agreed that 

there is a common problem they are working on. This is frequently an early step in the 

collective impact approach (Kania & Kramer, 2011). This can facilitate the collection of 

mental models in a smaller, more focused setting than the larger coalition. Action teams 

also have defined membership lists, which facilitated my collection of social network 

data as well.  

Midwest County demographics. As of the 2016 American Community 

Survey, Midwest County had a population of approximately 84,000 people. 93.5% of 

residents identified as White, 2.3% identified as Asian, 1.5% identified as Black or 

African-American, and .1% identified as Asian or Pacific Islander. 2.5% of the residents 

identify as Hispanic or Latino. The median income for Midwest County in 2016 was 

$54,852. About 6,000 residents live below the poverty line. Members of the community 

varied in their level of education. Of the members of the population over the age of 25, 

19.6% have completed a bachelor's degree as their highest level of education, 10.3% have 

completed an associate’s degree, and 21.3% have completed some college, but did not 

receive a degree. 29.6% report a high school diploma or GED as their highest level of 
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education and 5.9% report having less than a high school diploma (American 

Community Survey, 2016). 

Participants 

 Sampling. Rather than collecting data from a sample of coalition members, I 

conducted a census, aiming to collect data from all members of one of the coalition’s 

action teams. This approach was most appropriate for this study because social network 

analysis is sensitive to missingness at the population level (Prell, 2012). A census 

approach to sampling can be difficult to achieve; thus, I took several actions to ensure 

this approach will be successful. First, I set a concrete boundary around who is a 

member of the population and who is not. The boundary was determined based on 

membership in an action team within my coalition of interest, which included 23 

members at the time of data collection. This meant that the population was a 

manageable size for data collection and contacting members individually was possible. I 

also fostered buy-in with the coalition’s leader over the course of several meetings to 

describe the study and its value. He indicated support for the project to me as well as 

members of the action team and has offered to provide support in promoting the work 

with the action team while I conducted the project. As a key opinion leader, his support 

was critical for gaining buy-in from participants. 

Recruitment procedures. I recruited participants in several ways. First, I 

recruited them directly through email communications, which described the nature of 

the study, the benefits and risks of participating, and the time it will take to participate. 

Participants were able to reply to the email or to fill out a Qualtrics form with their 

preferred dates and times to set up an opportunity to participate. My partner in the 

coalition also reminded participants about the study during meetings and sent a couple 
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of reminder emails during the course of the study. Recruitment materials are included 

in Appendix A for reference. As an incentive for recruitment and a thank you for their 

time, I offered participants a $15.00 gift card to Amazon.com. These combined 

approaches helped me to meet my goals for participation.  

Participant demographics. Using the strategies listed above, I recruited 18 of 

the 23 members in the action team to participate. This yielded a 78.26% response rate. 

The majority of participants identified as female (61.11%) and 38.89% of participants 

identified as male. Participants ranged in age from 23 to 68, with an average age of 

40.44 years and a standard deviation of 12.38 years. Participants primarily identified as 

White (n = 15, 83.33%), while one identified as biracial (5.56%) and two did not report 

on their race (11.11%). All participants reported having some type of postsecondary 

degree. Half of the participants reported having a bachelor’s degree (n = 9, 50%), eight 

participants reported having a master’s degree (44.44%), and one participant reported 

having a doctoral degree (5.56%). On average, participants had been involved in the 

coalition for 2.67 years, with a standard deviation of 1.46 years and a range of 0 to five 

years. Participants worked in several sectors: K-12 education (n = 8, 44.44%), non-profit 

(n = 6, 33.33%), postsecondary education (n = 3, 16.66%), and philanthropy or 

foundation (n = 1, 5.55%).  

Procedure 

Informed consent. The data collection process started with a conversation 

about informed consent. I informed participants of how long it would take to 

participate, the risks and benefits, and explained that their information would be kept 

confidential. I also reminded them that participation in the study was voluntary, that 

they could stop participating at any time, and that they could choose not to answer any 



 

 

 

 

   

68

questions for any reason. Participants had the opportunity to ask questions during this 

period as well. After establishing informed consent, participants engaged in the 

interviewing and mental modeling process. Then, we concluded with collecting a survey 

that containing network data and demographic information. A copy of the IRB approval 

and exempt designation is included in Appendix B and a copy of the consent document 

is in Appendix C. 

Interviews. I treated the data collection process as a facilitated interview and 

modeling session with individual participants. This is a typical method for capturing 

mental models (Ozesmi & Ozesmi, 2004; Mouratiadou & Moran, 2007). The process 

was audio recorded so I could return to participant descriptions of the components of 

their models at the data analysis stage. Interviews started by asking participants two 

open-ended questions to facilitate thinking about the topic we would be modeling about 

and to get some more information about the participant’s experiences: 1. Can you tell 

me a little bit about yourself? 2. In your experience, what influences postsecondary 

attainment in [Midwest County]  County, MI? While conducting the interviews, I 

worked with the participant to enter their responses into the Mental Modeler software 

(Gray, Gray, Cox, & Henly-Shepard, 2013). This program allows participants to input 

concepts of interest in their mental models, establish causal relationships among them, 

and input the strength of the relationships. The program itself is not required for the 

process of building a model, however it simplifies data analysis and reduces possible 

data entry errors later in the process. Participants had the option of a paper and pencil 

version of modeling, but none of them were interested in creating a model that way. The 

modeling process for collecting this data was informed by Gray’s (2015) video, which 

demonstrates how to collect a mental model. I first oriented participants to the process 
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using an example of a basic mental model, walking them through the basic steps of what 

the concepts are, what constitutes a causal relationship among them, and examples of 

how relationship strength can be defined. Participants discussed the topic of their action 

team as the problem of interest: post-secondary attainment. They were be asked to 

consider the concepts that were relevant to this issue. As they listed these factors, I 

entered them into the software, and asked probing questions to establish additional 

information as necessary.  

Probing included things like asking participants to define the terms that they 

suggest as factors and to unpack situations where there may be more than one factor 

included in a single term. I also asked participants if they can think of other related 

factors to the ones that they offer. Additionally, I probed to understand the differences 

between factors that seem similar or appear to capture the same information. At the end 

of the process of generating concepts for the models, I asked participants to review them 

for any changes or additional concepts that may have arisen for them.  

Next, I asked participants to establish relationships among the variables of 

interest. We systematically went through the list of concepts the participant generated 

and discussed how they are related to each other. When a relationship between the 

concepts is established, I asked the participant about the strength and the direction of 

the relationship. The strength of each relationship in a given mental model is relative to 

the strength of each other relationship in that model. Participants were asked to 

quantify them in terms of weak, moderate, and strong. Throughout the interview, I 

continued to probe about whether the participant wanted to add additional factors or 

relationships among them as needed. I also asked them to review the final mental model 

in mental modeler in order to make any changes before we completed the interview. A 



 

 

 

 

   

70 

copy of the protocol for the interviews is included in Appendix D. On average, interviews 

lasted 35.5 minutes, with a standard deviation of 15 minutes. The longest interview was 

one hour and 23 minutes and the shortest interview was 19 minutes and 48 seconds1.  

Pre-defined concepts. In some settings, researchers provide participants with 

a list of pre-defined factors that they are instructed to use in developing their models. 

This approach to data collection was not appropriate for this study because the process 

of generating a set concepts could compromise authentic participation in the study for 

several reasons. The factors needed to be specific to the setting in which the data was 

being collected and needed to be representative of possible cognitive structures of the 

group of people who would participate. Conducting pre-interviews with participants 

could have primed them to be thinking more about this topic in different ways than they 

normally would, affecting their ultimate responses to the study. A focus group approach 

could have allowed participants to share ideas, introducing information they wouldn’t 

otherwise have in their mental models. Because these models capture cognitive 

structures, their validity depends on the participant describing their own cognitive 

structures and outside information can bias participants toward describing structures 

that do not belong to them (Kearney & Kaplan, 1997; Rouse & Morris, 1986). Thus, 

priming is a threat to collecting the most accurate data if participants engage in 

conversations about their mental models before they are collected for analysis. Having 

participants generate their own factors and establish their relationships to each other 

helps protect against potentially priming them with concepts that may not exist in their 

own cognitive structures.  

                                                

1 This interview was shortened because the interviewee had a scheduling change. The 
participant was able to submit additional comments via email after the interview ended 
due to the shortened participation time.  
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However, in some situations, participants are given a small set of factors that they 

are asked to include in their models which are used for scenario modeling in order to 

assess functional model behavior. These factors are generally not included in 

assessments of content as they are provided a priori to the participant, but they allow for 

the researcher to compare model behavior across all models when a common 

component has been increased, decreased or removed entirely. These factors can be 

included in measures of model structure as the participant generates the relational 

structure between concepts given to them and concepts they generate themselves. In 

this case, I asked participants to include three factors in their model. Two of them come 

from the coalition’s dashboard: FAFSA completion level and achievement on the SAT 

(Midland College and Career Access Network, 2017). These are factors that the group is 

regularly tracking on their organizational dashboard and are likely to come up 

frequently in their work. Thus, these factors have already been established as valuable to 

the group. FAFSA completion level refers to the number of students submitting the 

FAFSA form each year. Achievement on the SAT refers to the scores students receive 

from the SAT exam, which is a statewide requirement for all high school students. The 

final factor is the specific outcome their action team is working on, postsecondary 

attainment. Postsecondary attainment refers to any type of credentialing that students 

receive after secondary education. This approach alleviated potential priming issues that 

come from asking participants to include a large set of concepts and participants will be 

asked to generate all other factors on their own. It also allowed for analyses that involve 

manipulating the factors to see how the model changes with regard to the outcome of 

interest for the group. 
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Surveys. Participants were also asked to complete surveys. These included 

several questions related to participant demographics. The questions covered race, 

gender, and age as well as characteristics of their relationship with the coalition 

including length of time participating in the coalition, other roles they have played in the 

coalition, and length of time in their current work position. A copy of the survey 

questions is included in Appendix E. Surveys also included a social network component 

to establish each participant’s collaborative relationships within the coalition action 

team they participate in. I will describe this part of the survey in detail in chapter five 

where I present the methods and findings for my second research question. 

Standardizing concepts 

 To compare models and evaluate the key themes among them, I first 

standardized the concept names across the models. Standardizing concepts in mental 

models to facilitate comparison among them is a common practice and is often 

completed after data has been collected (Yoon & Jetter, 2016; Mouratiadou & Moran, 

2007; Banini & Bearman, 1998; Khan & Quaddas, 2004; Radonic, 2018). Following each 

interview, I compiled a list of each factor described and the definition of the factors, 

using the participants’ own description of the factor transcribed directly from the 

interview. I employed content analysis, assigning tags to each concept’s definition that 

briefly described the content of the definition. A second coder and myself reviewed each 

interview transcript in full, then reviewed the list of factors and their definitions as the 

participant described them and assigned tags to each concept. The second coder and 

myself reviewed our tags together and came to consensus about which were appropriate 

to apply to each concept. Next, the coder and I evaluated the definitions from each 

transcript within the tags in order to evaluate which concepts discussed the same 
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content (the tags served as a way to organize each concept by its general content area). 

We first independently reviewed the definitions and then compared our responses to 

come to consensus about which definitions were the same. In following standards for 

trustworthiness in qualitative research, throughout the process, I kept an audit trail to 

track the decisions my second coder and I made as well as overall project decisions 

(Lincoln & Guba, 1985). I also conducted a sensitivity analysis of this process and 

examined how my inferential analyses would have looked different if I had used a more 

liberal standardizing strategy. This is outlined in Appendix F.  

Access to transportation is an example of a concept that we standardized. There 

were several concepts that all dealt with this issue, but did not use exactly the same 

name to refer to it. For example, one respondent referred to it as “Access to 

transportation to get to postsecondary options” and another referred to it as “access to 

transportation.” While these names were somewhat different, we determined their 

definitions of the concept to be sufficiently similar to standardize them as “access to 

transportation.” One respondent said:  

Yeah, because even the teens that come to my program, that may be junior or 
seniors, 16, 17, 18 years old but they all get dropped off. They don’t have cars to 
drive. So if they can’t come five miles down the road to a teen program, very 
rarely are they going to have access to a car in the middle of the day to go to 
college, to go to class or something like that. Only because it’s where they all 
live. It’s a 20+ minute drive to get to [community college], so it’s not like it’s 
right around the corner to go into postsecondary education for sure. 

 
The other respondent said: “I think resources, like a lot of my students don’t have cars. 
So even their ability to get to a community college which may be only 15 minutes 
away, isn’t totally-“  
 
Both of these participants dealt with the issue of having access to necessary 

transportation resources in order to get to postsecondary education, which indicated 

that they could be standardized as a single concept.  
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 To the extent possible, I retained the original names of any factors that did not 

appear across models. In cases where concept names overlapped with standardized 

names or names were too similar to identify differences, I changed the concept names. 

Standardizing concepts aids in the assessment of both content and structure in the 

models as described below. I started the process with 158 raw concepts and after 

standardizing this list expanded to 164 total concepts, with 138 unique concepts. I also 

examined the models based on the tags each concept received and conducted a 

sensitivity analysis for my inferential research question in chapter 5. This approach to 

standardizing yielded 48 concepts based on the tags applied.  

Analyses 

To address my first research objective, exploring the similarities and differences 

in individual problem definition within a coalition, I conducted several analyses: 

content, structural, and functional. The content of the models addresses the concepts 

that participants most frequently include as part of their mental model and how similar 

or different they are to other participants’ models. These are described in terms of the 

specific concepts that come up most frequently as well as the tags we most frequently 

used in the standardizing process to give a sense for the general content areas that arose 

most frequently. Similarly, the structural component evaluates the model’s overall 

structure, including which concepts are most influential, and compares them across 

models. Finally, I examine functional similarity by running scenarios with the models to 

see how they behave given a change in a common concept. These three types of 

comparisons are commonly used in the mental modeling literature as ways to describe 

models and evaluate how similar or different groups of models are (Jetter, Gray, 
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Ellswort, Zhang, Singer, & Laraichi, 2017; Yoon & Jetter, 2016). I present an overview of 

these analyses in Table 4 below. 

Table 4. Summary of analyses to describe mental models (table structure taken from 
Yoon & Jetter, 2016) 

 

Mental Model 
Evaluation Type 

Metrics Purpose Example 
References 

  
Content 

Concept 
frequency 

To establish which 
concepts appear most 
frequently in mental 

models 

Clarke & Mackaness 
(2001) 

  
  
  
  

Structure 

In-degree 
centrality 

(Receivers) 

To establish which 
concepts receive the 
most direct influence 

Ozesmi & Ozesmi 
(2004) 

  

Out-degree 
centrality 

(Transmitters) 

To establish which 
concepts have the most 

direct influence 

Gray, Hilsberg, McFall, 
& Arlinghaus (2015) 

  
Model Function 

Change in 
central 

outcome 

To establish how 
model structure 

influences outcome 

Wang (1996) 

  

Summary of concepts. I describe the concepts in the mental models in terms 

of both structure and content. I evaluated content by reporting on the factors that 
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participants most frequently endorsed and how those factors were defined by 

participants. Model constructs can be characterized across participants as common 

(endorsed by everyone), partially common (endorsed by a subset of participants, or 

individual (endorsed by an individual) (Clark & Mackaness, 2001). I focus on concepts 

that are partially common in order to capture the places where there is most similarity 

among the model content (there were no concepts that were common to all mental 

models included in the study). I also report on the tags most frequently used in the 

standardizing process to provide information about the content areas that were most 

frequently included in the mental models.  

Model structure. To evaluate structure, I employed several analyses based on 

graph theory. Factors in mental models are categorized in three ways: as drivers, 

receivers, and ordinary factors, which help describe their level of influence. Drivers are 

factors that exclusively influence other factors. Receivers are factors that are influenced 

by other factors, but do not exert influence on other factors. Ordinary factors both 

receive influence and drive influence toward other model factors (Gray, Zanre, & Gray, 

2014; Ozesmi & Ozesmi, 2004; Yoon & Jetter, 2016). These values come from metrics 

used in graph theory, using each factor’s in-degree and out-degree centrality. Those with 

only out-degree connections are drivers, those with only in-degree connections are 

receivers, and those with both in-degree and out-degree connections are ordinary 

(Ozesmi & Ozesmi, 2004; Yoon & Jetter, 2016). Each of these links has a numerical 

weight associated with it. When participants discuss the relationships among concepts 

in their mental models, they are asked to weigh them as weak, moderate, or strong. 

These values go into the model as positive or negative values between -1 and 1 at set 

intervals matching the values. The absolute value of the weights of each in- or out-link 
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are added in establishing the in-degree and out-degree values for each concept. These 

establish the weight of influence overall being exerted from one concept to another. 

Each of these provide a measure of direct influence, assessing how many factors each 

gets or receives influence from directly. This is similar to the use of these concepts in 

social networks as a means of assessing social influence, information control, or 

popularity (Freeman, 1978). In my results, I descriptively report which concepts came 

up most frequently as drivers and receivers based on their centrality scores across the 

models and discuss the extent to which participants’ models are similar with regard to 

the way concepts exert and receive direct influence in the model. 

The structural analyses presented here are similar to those used for social 

network analysis as they both draw on graph theory. In order to differentiate the 

purposes for these analyses, I present a comparison between social network analysis and 

structural analyses for fuzzy cognitive maps in Table 5. 

Table 5. Comparison of graph metrics for social network analysis and fuzzy cognitive 
maps 

  

Metric Social network 
analysis meaning 

Fuzzy cognitive map meaning 

In-degree 
centrality 

Popularity Extent to which a concept receives direct 
influence 

Out-degree 
centrality 

Popularity Extent to which a concept directly 
influences other concepts 

  
  
Model function. To evaluate how the models function, I manipulated the 

specified factors that each participant was asked to include in their model (FAFSA 
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completion level and achievement on the SAT) and assess how it impacts the outcome 

variable for the model. Scenario modeling is a process that allows for the manipulation 

of model components (increasing or decreasing them) in order to see the extent to which 

they elicit a relative increase or decrease in other model components. The values that 

emerge from scenario modeling only indicate that an increase or decrease of a particular 

magnitude may occur, not an absolute value of how much something would increase in 

the real world. When we change a variable in the model, scenario modeling first 

transforms the matrix into a vector, then applies an activation equation to establish 

changes in values in the concepts based on their weights and relational structure 

(Ozesmi & Ozesmi, 2004). There are several activation functions that researchers 

frequently employ to choose from when running scenarios on mental models. For an 

example of how activation functions operate in mental model scenarios, see Appendix G. 

In this case, I am employed the hyperbolic tangent function for several reasons. It is one 

of the most commonly implemented functions for scenario modeling and can generate 

values between -1 and 1 (denoting the degree of positive or negative increase in a 

concept relative to the other concepts in the mental model). Other activation functions 

limit the outputs to binary values of 0 and 1 or limit them to positive values between 0 

and 1, which are more restrictive (Felix, Nápoles, Falcon, Froelich, Vanhoof, & Bello, 

2017; Tsadiras, 2008). Because I am interested in comparing across models, the 

hyperbolic function allows for more variation in values, which makes similarities and 

differences in model function easier to see. The models then run iteratively until each 

concept converges on a value. These final values reflect the relative increase or decrease 

that can be expected from each concept, given a change in the model (Yoon & Jetter, 

2016). 
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In this case, I am interested in seeing how the two specified components may 

influence the other concept I am providing to participants: postsecondary attainment. 

As this is the specific issue that their action team is working on, the way that these 

concepts influence it can give some indication of how the unique structure of their 

model will change it. This provides one additional way to understand values in a model. 

Essentially, this gets at the idea that we may choose to have an intervention on a 

variable, like FAFSA completion level, in order to increase postsecondary attainment in 

a community. FAFSA completion level can be related to a number of other concepts in a 

mental model and can thus have a non-linear relationship with the postsecondary 

attainment. Evaluating the resultant changes in postsecondary attainment that arise 

with a change in a concept like this provides insight into how the model’s content and 

structure work together to establish outcomes. This process provides some insight into 

what might happen under various conditions and it may help us understand the 

cognitive processes associated with an individual’s mental model. The unique structure 

of the model influences the outcomes of these manipulations and can be used to identify 

themes in how the models change when concepts are manipulated. For example, this 

can demonstrate if multiple models converge around similar outcomes when concepts 

are manipulated. This approach has been used to compare stakeholders’ mental models 

in other settings and represents a viable alternative to priming participants with a full 

list of concepts to include in their models (Yoon & Jetter, 2016; Wang, 1996). To better 

understand the mathematical process through which functional analysis of mental 

models is conducted, see Appendix G for a simple, worked out example.  
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Results 

To address my first research objective, exploring the similarities and differences 

in individual problem definition within a coalition, I conducted several analyses: 

content, structural, and functional. Content analyses address the concepts that each 

participant endorses as part of their mental model and how similar or different they are 

to other participants’ models. Similarly, the structural component evaluate the model’s 

overall structure, including which concepts are most influential, and compare them 

across models. Finally, I examined functional similarity by running scenarios with the 

models to see how they behave given a change in a common concept. These three types 

of comparisons are commonly used in the mental modeling literature as ways to 

describe models and evaluate how similar or different groups of models are (Jetter, 

Gray, Ellswort, Zhang, Singer, & Laraichi, 2017; Yoon & Jetter, 2016, summarized in 

table 4). I describe each of these types of analyses for the sample overall and by 

participant sector to explore the similarities and differences within the sectors 

participants work in. 

Content 

Though there was a great deal of variance in concepts between participants, all of 

them shared at least one concept of their mental model with at least one other member 

of their action team. Figure 2 demonstrates the extent to which participants shared 

concepts in their mental models as a network in which participants are connected if they 

have overlapping concepts in their models (excluding the three concepts that all 

participants were given to include in their models). Thus, if participants shared a 

concept, they are share a network tie. This approach to visualization is similar to 

bibliographic coupling, which ties two pieces of scholarship if they cite the same piece of 
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literature (Batagelj & Cerinsek, 2013). The network has a density of .32 and all 

participants are connected to at least one other member of the action team in their 

concepts. This indicates that no member of the coalition is entirely unique in their 

problem definition and that overall participants share aspects of their problem 

definitions with a great deal of their colleagues.  

Though I proposed to only discuss the concepts that arose most frequently, there 

were some tags that came up often in the standardization process and discussing the tag 

frequencies may provide some additional information about the similarities in the 

mental models. Figure 3 demonstrates the extent to which participants overlapped in 

the tags assigned to the concepts they included in their mental models. Here, 

participants share a tie if the concepts in their models received the same tags during the 

coding process. These tags provide a general sense for the type of content participants 

discussed in their mental models. This network has a density of .92, indicating that 

participants share some content overlap in their mental models (based on the tags 

assigned to the concepts) with the vast majority of their colleagues, even if the exact 

concepts of their models do not match.  
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Figure 2. Network of participants with ties representing shared mental model concepts 
and colors representing participants’ sectors 

 
Note: Ties are thicker and darker in color based on the level of overlap between models  
 
Figure 3. Network of participants with ties representing shared mental model content 
based on tags and colors representing participants’ sectors 

 
Note: Ties are thicker and darker in color based on the level of overlap between models 
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Overall, every mental model shared some similarities in terms of the concepts 

they covered or the general content of their concepts, but they differed substantially in 

the particular concepts they used. Only a few concepts arose in more than three mental 

models: family experience with college, access to transportation, and ability to pay for 

postsecondary options. I briefly define each of these with demonstrative quotes from 

interviews. In addition to exact concepts that appeared across mental models, many 

content areas occurred across models, as determined through the tagging process. I will 

discuss also discuss the categories that appeared frequently to demonstrate the general 

content areas of concepts that appeared frequently and the types of concepts that fell 

within them.  

Family experience with college appeared in seven mental models (38.89%). This 

concept referred to the extent to which students’ family members had previous 

experience in postsecondary institutions. Family in this case was not limited to parents 

and could include any member of the immediate family. One participant’s definition of 

this concept exemplifies it: “family history can definitely be a part of that. For any 

reason, family not having experience with higher education” (119).  

Access to transportation appeared in six mental models (33.33%). This concept 

referred to the extent to which students have access to transportation in order to get to 

postsecondary institutions. This could include a personal vehicle or public 

transportation. This concept can be exemplified with the following example:  

That being said, the first thing that came to my mind was transportation, and it 

probably seems weird, but I know for being in a city-ish, but no public 

transportation and then having a lot of rural communities in [Midwest County], 

I see that as a barrier for teens to, like I mentioned, being able to go and see 

where you could study I think is important. But that can be challenging, and 
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that's one of the things that I think our local group has done well with, but it is 

something that is difficult for this population, or even, you might have to go and 

do some things at the school if you pick your university and college and they 

want you to go and do some things before classes start, that can be a challenge, 

figuring out "How am I going to get there?", or if it's something where they're 

staying, maybe they're gonna stay at home and do a community college, 

figuring out how that looks (117). 
 
 Ability to pay for postsecondary options appeared in four mental models 

(22.22%). This concept refers on the student’s overall ability to pay for postsecondary 

options. It is more comprehensive than an individual metric like scholarship funds that 

they receive or their family’s financial status and instead considers how feasible it is for 

them to cover the costs associated with postsecondary. It includes both the cost of 

tuition and also incidental expenses, for example, books and housing. Two mental 

models exemplify this with their definitions of the concept, “It's not even just 

necessarily, like, the college fee, right? Like, I think about kids that want to go away to 

school, like, there's like the housing, there's food” (102) and “ I would say that's the 

number one thing that they will say will stop them is that they can't afford it. Because 

they have no idea that financial aid exists, what that means. The difference between a 

scholarship and a loan. They don't, those words just aren't in the conversations at home 

because it's not there. Yes, I think that's huge for them” (120).  

 As many of the concepts appeared in only a few of the models, I also evaluated 

the tags that were used most frequently in order to assess what general content areas 

arose most frequently in the mental models. There were four tags that were applied in 

fifty percent or more of the mental models. They included: finances, family, knowledge 

about postsecondary options, and soft skills. I will briefly describe each of these and 

provide demonstrative quotes.  
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Finances and funding appeared in 14 of the mental models (77.77%) and included 

individual finances for supporting postsecondary, the accessibility of resources for 

paying for it (both from family members and from outside sources like FAFSA and 

scholarships). This additionally covered finances that support programming to help 

students get training, for example the level of government funding available for pro-

college programming.                                         

Concepts relating to families appeared in 12 of the mental models (66.66%) and 

included concepts related to families including experience (described above) and many 

more. It includes how much emotional and tangible support family members provide 

related to postsecondary education, their expectations for completing or not completing 

postsecondary education, and the extent to which students experience home stability.  

Concepts relating to knowledge appeared in 9 of the mental models (50%) and 

included concepts relating to knowledge of postsecondary options that are available to 

students in terms of academic programs, colleges that are nearby, and types of 

postsecondary education available to them. It also includes knowledge about resources 

necessary to obtain a postsecondary degree, for example, knowledge about the financial 

supports available to them and how to access them.  

Concepts relating to soft skills appeared in 9 of the models (50%) and included 

concepts relating to the non-academic skills that students need upon graduation in 

order to be prepared for postsecondary education. It included things like level of 

motivation, level of self-confidence, and ability to engage in self-care and avoid burnout.  

Mental model structure 

 In order to assess mental model structure, I evaluated in-degree and out-degree 

centrality for each model and identified several key concepts. I evaluated degree 
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centrality in two ways: (1) the degree centrality normalized by model size and averaged 

based on how frequently it appeared and (1) the raw degree centrality for each concept, 

summed across models. I refer to these as raw centrality and normalized centrality 

respectively. Because there are size differences in mental models concepts in larger 

models can potentially reach a higher degree centrality. In order to make these more 

comparable, I divided in-degree and out-degree by the number of concepts minus one. 

This evaluates the actual centrality out of the highest possible centrality a concept could 

achieve in a mental model. When concepts appeared in multiple models, their centrality 

was computed as an average of the centrality scores from each of the models where they 

appeared. I report the three highest centrality concepts for each type of centrality that 

appeared in at least two models. I required the concepts to appear in at least two models 

in order to avoid single models with high centrality from sawing the results. Overall 

centrality values and centrality values by sector are reported in Table 6.  

I originally proposed to compute Katz centrality in addition to degree centrality. 

This was not possible because of the structure of the mental model networks. Katz 

centrality requires an attenuation factor of 1/λ, where lambda is the largest eigenvalue 

for the network matrix. In this case, many of the networks had eigvenvalues of zero, 

creating an undefined attenuation factor. Thus, I removed this analysis from the study.  

 In-degree centrality. The three highest in-degree centrality concepts using the 

normalized centrality approach that appeared in at least two mental models are: 

postsecondary attainment (.48), high school GPA (.17), and awareness of nearby college 

options (.15). Postsecondary attainment is the outcome concept all participants were 

given referring to the level of postsecondary attainment among students in the county. 

High school GPA refers to the level of GPA students achieve in high school. Awareness 
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of nearby college options refers to how much students know about postsecondary 

options that are within driving distance.  

When using the raw centrality approach, the highest in-degree concepts are 

postsecondary attainment (89.4), FAFSA completion level (18.01), and achievement on 

the SAT (12.64). These were the three concepts given to participants at the outset of the 

mental modeling activity and were thus included in each model, though some 

participants did not link them to anything.  

 Out-degree centrality. The three highest out-degree centrality concepts using 

the normalized centrality approach that appeared in at least two mental models are: 

access to college advisors (.28), ability to set short and long-term goals (.18), and family 

experience with college (.18). Access to college advisors refers to the extent to which 

students have access to advisors who specifically provide support around college access. 

In this community, the schools participated in a program where AmeriCorps members 

were trained and served as advisors in one or more schools2. Ability to set short and long 

term goals refers to how capable students are of setting goals for their future both in the 

short and long term. As described above, family experience with college refers to the 

extent to which students’ family members had previous experience in postsecondary 

institutions. The highest out-degree centrality concepts using the raw centrality 

approach were Family experience with college (14.02), FAFSA completion level (11.02), 

and achievement on the SAT (10.36).   

  

                                                
2 There is a statewide program in Michigan intended to bring recent college graduates to 
high schools around the state as college advisors (Michigan College Advising Corps).  
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Table 6. Structural differences among sectors 
 

 In-degree (average based on 
number of models where it 

appears) 

Out-degree (average 
based on models 
where it appears) 

Raw in-degree Raw out-degree 

Overall  

• Postsecondary attainment 
• High school GPA 
• Awareness of nearby 

college options 

• Access to college 
advisors 

• Ability to set short 
and long-term 
goals 

• Family experience 
with college 

• Postsecondary 
attainment 

• FAFSA completion 
level 

• Achievement 
on  the SAT 

• Family experience 
with college 

• FAFSA completion 
level 

• Achievement on 
the SAT 

K-12 education 

• Postsecondary attainment 
• Awareness of nearby 

college options 
• Level of career planning 

during postsecondary 

• Poverty level 
• Access to college 

advisors 
• How much support 

students get from 
high school 

• Postsecondary 
attainment 

• FAFSA completion 
level  

• Achievement on the 
SAT 

• Family experience 
with college 

• FAFSA completion 
level 

• Poverty level 
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Table 6 (cont’d) 

Non-profit organizations 

• Postsecondary 
attainment 

• High school GPA 
• Availability of 

scholarships 

• Parent involvement 
• Presence of positive 

adult supports 
• Level of mentorship 

during high school 

• Postsecondary 
attainment 

• FAFSA completion 
level 

• Achievement on 
the SAT 

• Achievement on the 
SAT 

• Family experience 
with college 

• Level of mentorship 
during high school 

Postsecondary education 

• Support from MCAN 
advisors, counselors, 
and recruiters 

• Postsecondary 
attainment 

• Extent of eligibility for 
funds 

• Increasing awareness 
of that college is doable 

• Family education 
about career 
opportunities that 
don’t require a 4 year 
degree 

• Parental and student 
awareness of 
educational pathways 
and available support 

• Postsecondary 
attainment 

• FAFSA completion 
level 

• Achievement on 
the SAT 

• Increasing 
awareness that 
college is doable 

• Family experience 
with college 

• Friends and family 
attitudes toward 
college 
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Table 6 (cont’d) 

Philanthropy 

• Programming 
• Availability of 

workforce 
development/program 
development in K-12 

• Presence of an 
independent convener 
to understand and 
explain talent gap 

• Government 
funding 

• Foundation funding 
• Presence of an 

independent 
convener to 
understand and 
explain talent gaps 

• Programming 
• Presence of an 

independent 
convener to 
understand and 
explain talent gaps 

• Availability of 
workforce 
development in K-12 

• Government 
funding 

• Foundation funding 
• Presence of an 

independent 
convener to 
understand and 
explain talent gaps 
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Mental model function 

 

 I assessed mental model function using scenario modeling in the Mental Model 

software for both of the concepts that were given to each participant. The relative impact 

of a maximal shift in FAFSA completion level had impacts on postsecondary attainment 

levels ranging from 0, indicating that no change occurred at all, to .85, indicating a large 

change in postsecondary attainment. The relative change in postsecondary attainment 

when maximally shifting achievement on the SAT ranged from 0 to .83. These results 

are summarized in Figures 4 and 5.  

Figure 4. Relative impact of FAFSA completion level on postsecondary attainment 
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Figure 5. Relative impact of achievement on the SAT on postsecondary attainment 

 
 

Sector 

Content. I examined the concepts commonly discussed within each sector to 

assess the similarities and differences between them. For these analyses, I focused on 

the tags assigned to the concepts in order to assess content area, rather than the 

frequencies of individual concepts. I chose this approach because each sector included a 

small subset of the participants and thus there was not a high level of overlap among the 

concepts. There were several content areas in each sector that appeared in at least half 

of the members of the sector. Responses from the philanthropy sector were not included 

in this assessment because only one respondent from philanthropy participated in the 

study. Figures 2 and 3 demonstrate how mental models across sectors related to each 

other in terms of overlapping concepts and the overlapping assignment of tags to their 

concepts.  

K-12 educators discussed concepts from five content areas in at least half of their 

mental models. These content areas included finances and funding (7, 87.5%), 

counselors (5, 63.5%), family (5, 62.5%), knowledge (4, 50%), and academic 
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achievement (4, 50%). Participants from non-profit organizations also discussed family 

(4, 66.66%) and finances and funding (3, 50%) in their mental models. They 

additionally discussed soft skills (6, 100%), mentorship (4, 66.66%), and transportation 

(4, 66.66%). Participants working in postsecondary education also discussed Family (3, 

100%), finances (3, 100%), and knowledge (3, 100%). 

Structure. In order to evaluate mental model structure within each of the 

participants’ sectors, I report the same degree centrality metrics from the overall 

analysis, using both a normalized approach to centrality and a raw centrality score 

approach.  

In-degree centrality. The three highest in-degree centrality concepts among 

participants working in K-12 education were postsecondary attainment using the 

normalized centrality approach were: (.48), awareness of nearby college options (.3), 

and level of career planning during postsecondary (.21). The highest in-degree centrality 

concepts using the raw centrality approach were: postsecondary attainment (34.7), 

FAFSA completion level (5.34), and Achievement on the SAT (4.34).  

The three highest in-degree centrality concepts using the normalized centrality 

approach among participants working in non-profit organizations were postsecondary 

attainment (.50), high school GPA (.24), and availability of scholarships (.22). The 

highest in-degree centrality concepts using the raw centrality approach were: 

postsecondary attainment, FAFSA completion level, and achievement on the SAT.  

The three highest in-degree centrality concepts among participants working in 

postsecondary education were: support from MCAN advisors, counselors, and recruiters 

(.56), postsecondary attainment (.52), and extent of eligibility for funds (.18). The 

highest in-degree centrality concepts using the raw centrality approach were: 
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postsecondary attainment (21.01), FAFSA completion level (3.67), and achievement on 

the SAT (2.33).  

The three highest in-degree centrality concepts among participants working in 

philanthropy were: programming (.43), availability of workforce development/program 

development in K-12 (.25), and the presence of an independent convener to understand 

and explain the talent gap (.25). The highest in-degree centrality concepts using the raw 

centrality approach were: programming (7), presence of an independent convener to 

understand and explain talent gaps (4), and availability of workforce development in K-

12 (4).   

Out-degree centrality. The three highest out-degree centrality concepts 

among participants working in K-12 education were: poverty level (.67), access to college 

advisors (.4), and how much support students get from high school (.30). The highest 

out-degree centrality concepts using the raw centrality approach were: family 

experience with college (8.01), FAFSA completion level (6.02), and poverty level (4.67).  

The three highest out-degree centrality concepts among participants working in 

non-profit organizations were: parent involvement (.41), presence of positive adult 

supports (.41), and level of mentorship during high school (.33). The highest out-degree 

concepts using the raw centrality approach were: achievement on the SAT (4.34), family 

experience with college (4.01), and level of mentorship during high school (3.67).  

The three highest out-degree centrality concepts among participants working in 

postsecondary education were: increasing awareness that college is doable (.21), family 

education about career opportunities that don’t require a 4 year degree (.14), and 

parental and student awareness of educational pathways and available support (.14). 

The highest out-degree concepts using the raw centrality approach were: increasing 
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awareness that college is doable (3), family experience with college (2), and friends and 

family attitudes toward college (2).  

The three highest out-degree centrality concepts from the participant working in 

philanthropy were government funding (.38), foundation funding (.31), and presence of 

independent convener to understand and explain talent gaps (.29). The highest out-

degree centrality concepts using the raw centrality approach were: government funding 

(6), foundation funding (5), and presence of an independent convener to understand 

and explain talent gaps (4.68).  

Function. To evaluate the function of each mental model, I employed the 

scenario analysis tool in Mental Modeler. An overall summary of model function by 

sector is included in Figures 6 and 7. Among participants working in K-12 education, 

maximally manipulating the FAFSA completion level lead to a relative change in 

postsecondary attainment ranging from 0 to .85.  Similarly, a maximal shift in SAT 

score levels in models from participants working in K-12 education lead to a relative 

change in postsecondary attainment that ranged from 0 to .76. 

Among participants working in postsecondary education, a maximal shift in 

FAFSA completion level lead to a shift in postsecondary attainment ranging from 0 to 

.76. A maximal shift in SAT score levels in models from participants working in K-12 

education lead to a relative change in postsecondary attainment that ranged from .01 to 

.53.  

Among participants working in non-profit organizations, a maximal shift in 

FAFSA completion level lead to a shift in postsecondary attainment ranging from 0 to 

.76. A maximal shift in SAT score levels in models from participants working in non-

profit organizations lead to a shift in postsecondary attainment ranging from 0 to .83.  
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The single participant working in a philanthropic organization or foundation did 

not include either of the concepts in their model. Thus, manipulating the concepts 

yielded no shift in postsecondary attainment.
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Figure 6. Relative impact of FAFSA completion level on postsecondary attainment  

 

Figure 7. Relative impact of achievement on the SAT on postsecondary attainment 
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Discussion 

 The purpose of this chapter was (1) to evaluate the extent to which mental models 

are similar and different within a single coalition action team; and (2) to assess 

similarities and differences by the sector participants work within. These results 

illuminate key areas for understanding variation within this particular coalition as well 

as for applying this approach to evaluating problem definitions across coalitions.  

 The overall content of the models suggested that participants vary greatly in the 

way they think about the concepts relevant to postsecondary attainment in their county. 

There were no concepts or content areas that appeared in all of the participants’ mental 

models and only a few content areas that appeared in a majority of mental models, 

besides the concepts that they were given a priori. This suggests that in terms of content, 

the participants did not closely converge, but there seemed to be some content areas 

that held shared importance across coalition members. Because of this lack of content 

convergence, participants’ models would also not converge in their structural 

characteristics, aside from the concepts that each participant had at the outset, because 

they shared very few concepts which could have similar centrality scores.  

 The centrality scores overall further demonstrated divergence in the importance 

of various concepts in their models. The most central concepts did not closely align with 

those that came up the most frequently in the content analysis, suggesting that the most 

common elements of participants’ mental models were not the most influential elements 

of the model. The outcome concept, postsecondary attainment held the highest in-

degree centrality, which is promising as concepts with high in-degree centrality are most 

susceptible to influence within the mental models and the group’s primary focus is on 

influencing this concept. This is also an artifact of the mental modeling question, which 
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established postsecondary attainment as the outcome of interest, setting it up to be a 

receiver of influence from other concepts.  

Among the concepts with the highest centrality values, the difference between the 

normalized centrality approach and the raw centrality approach point to important 

differences in what can be considered the most influential concepts in the models. In the 

normalized centrality approach, the three concepts participants were given at the 

beginning of the modeling process did not rise to the top. In the raw centrality analysis, 

these concepts were among the most central overall. To understand this difference, we 

can consider how these two approaches establish important concepts using degree 

centrality. The raw approach is additive, meaning that a concept can achieve high 

centrality status based if it appears in many of the mental models. This values the 

knowledge of the crowd overall, but can raise up concepts that participants do not see as 

highly central at the individual level. Indeed, for both in-degree and out-degree 

centrality, very few participants assigned the highest centrality values through their 

assignment of weighted ties to FAFSA completion level or achievement on the SAT. 

Thus, two concepts that were not individually considered very central for many 

participants appeared as highly central. Using the normalized centrality approach, the 

concepts that rose to the top more frequently represented the concepts participants 

weighted as most central in their mental model ties, but these concepts were included in 

fewer mental models. Together, these both tell us important information about the 

problem of interest. The raw centrality scores suggest some level of agreement that 

FAFSA completion level and achievement on the SAT are relevant both as concepts that 

exert and receive influence. The normalized centrality scores suggest that there may be 

other concepts relevant to postsecondary attainment that small groups of participant 
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have in mind. Follow-up inquiry into these concepts may help to identify the role these 

concepts play in the problem of interest.  

In addition, the high raw in-degree and out-degree centralities of FAFSA 

completion level and achievement on the SAT may indicate the need for more inquiry 

surrounding these concepts. These concepts were selected for inclusion in the models 

because they appear on the group’s dashboard as targets for change. Their high raw in- 

and out-degree centrality indicate that these concepts are considered ‘ordinary’ in 

mental modeling terms, which means they receive and exert influence. Thus, as targets 

for change, participants have indicated that they can be influential, but their in-degree 

centrality scores would suggest that there are other concepts exerting influence over 

them. To fully understand how these concepts can be drivers of change, coalition 

members may want to take into consideration the concepts that exert influence over 

FAFSA completion and achievement on the SAT. Including these into the process of 

planning efforts to increase the level of FAFSA completion and achievement on the SAT 

can make their work easier by helping to identify additional points of intervention that 

will support these goals.  

 The results of functional analyses with fuzzy cognitive maps can be understood 

through two lenses: the direction of the changes in the concepts and the magnitude of 

the changes. The direction indicates whether a change in a single concept or subset of 

concepts would yield positive or negative changes in other model concepts. Here, I 

focused on three concepts that participants were given to include in their models: 

postsecondary attainment, FAFSA completion, and achievement on the SAT. I wanted to 

assess how changes in FAFSA completion rates and achievement on the SAT changed 

postsecondary attainment.  
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Functional analysis demonstrated that all participants evaluated the common 

concepts in their models as having no effect or having a positive effect on postsecondary 

attainment. While this does not demonstrate consensus among participants, the lack of 

negative values for postsecondary attainment suggests that none of the participants 

viewed the group’s efforts as having a negative effect on postsecondary attainment. 

Though, there were still many participants who did not think these concepts had any 

influence over postsecondary attainment. Among those whose models yielded a positive 

change in postsecondary attainment the magnitude of that change varied greatly from 

one model to another.  

The results of the functional analysis invite further inquiry to uncover the 

knowledge and beliefs that generated these mental models and the data required to 

assess whether these indicators are impacting postsecondary attainment for the county 

the coalition serves. This is important to consider because choosing to consistently track 

a metric often leads to optimization for that metric, which means that those trying to 

make change will focus their efforts on changing the outcomes that are measured, even 

when they do not achieve the desired overall impact (Elton, 2004). If these indicators 

are not the most appropriate for increasing postsecondary attainment, the coalition may 

be optimizing metrics that are not likely to lead to success.  

Sector analysis 

The content of the models across each sector reflected many of the content areas 

that appeared most frequently in the data set as a whole. However, there were specific 

content areas within each sector that appeared to reflect some of the unique concepts 

that may be relevant within each sector. For example, K-12 educators were the only 

group that included concepts related to academic achievement and counselors in more 
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than half of their models. Similarly, individuals working in non-profit organizations 

disproportionately discussed soft skills, mentorship, and transportation in their mental 

models. These differences suggest that it may be important for multisectoral 

representation among participants in the coalition in order to capture the full spectrum 

of concepts relevant for understanding the problem of interest. This is consistent with 

research on diversity in groups, which suggests that models of problems produced by 

diverse groups tend to be better than models produced by homogenous groups (Hong & 

Page, 2004; Page, 2007).  

Sector-specific concepts also emerged as important in my assessment of 

centrality by sector using the normalized centrality approach. For example, the 

participant from the philanthropic sector had foundation funding and government 

funding as highly central in their mental model. Similarly, the highest centrality 

concepts in postsecondary education focused on issues related to paying for 

postsecondary education, something that is likely to be very salient for individuals 

working in colleges and trades schools. These included things like the extent to which 

students are eligible for funds, how much funding they receive from FAFSA, and level of 

knowledge about getting financial aid approved. There is a great deal of variance in the 

concepts that appeared as most central between sectors, but postsecondary attainment 

was an anomaly in that it appeared among the highest in-degree centrality concepts in 

four of the five sectors. This makes sense because it is the concept the participants are 

actively working on changing in their community and it is expected that so many of 

them see it as highly influenceable.  

The raw centrality scores again pointed at FAFSA completion level and 

achievement on the SAT as influential concepts across all sectors, with the exception of 
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philanthropy. This is a function of the way raw centrality is computed, as there was only 

one participant in this category, so the raw centrality values were the same as the values 

listed as that participant’s most central concepts. This points to the challenges with 

using raw centrality values to determine the importance of concepts in a model, as the 

concepts that were most central for participants do not always rise to the top when they 

are assessed in aggregate.  

Functional analyses of the models did not show consistency within sectors. Each 

sector with more than one participant included both models with no change in 

postsecondary attainment as well as models that showed a relatively high change in 

postsecondary attainment as a result of manipulating the two concepts of interest. This 

suggests that sectoral groupings may not be indicators for mental model functional 

behavior. One explanation for this may be that individuals within sectors focus on 

different types of postsecondary education. For example, within K-12 education, some 

counselors may focus on supporting students interested in attending trade schools, 

while others are focused on supporting students interested in four year universities. For 

the counselor that focuses on trade school, FAFSA completion level and achievement on 

the SAT may not seem very salient as those are often not part of the process of enrolling. 

Conversely, those may be very salient for a counselor supporting students interested in 

four year universities. This distinction may be important for members of each sector and 

follow up studies can explore whether it is a meaningful way of grouping participants to 

better understand their perspectives on this particular problem.  

Limitations 

These findings should be interpreted in light of a few limitations. The analyses 

presented here are based on a small sample. This is particularly limiting for analyses by 
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sector as patterns can be difficult to discern with so few observations. With a 78% 

response rate, I am able to represent the mental models of the majority of coalition 

members. This indicates that it would not be appropriate to generalize widely to all 

coalition settings or to all sectoral settings, but the findings do represent the coalition 

from which I collected data. In addition, fuzzy cognitive mapping is one way to capture 

mental models, and it has drawbacks. It is an unusual task for participants and may not 

be as straightforward as answering interview questions, but it allows for analyses that 

take into account content, structure, and function of participants’ mental models. This 

approach meant that I was able to engage in more computational analyses, but a more 

typical unstructured or semi-structured interview may have provided a greater depth of 

information overall.  

Future directions 

Future research can continue to build on this work by applying this approach to 

assessing similarities and differences in more coalition contexts. Researchers can work 

with larger coalitions to collect larger sample size data and discern further patterns 

among subgroups working on coalition problems. Doing this can help to establish the 

way that participation in subgroups may relate to problem definitions. Collecting data 

from a variety of coalitions can illuminate the role that different types of issues or 

contexts may play in the degree of variation that exists in problem definitions among 

coalition members. In addition, researchers can conduct longitudinal studies to examine 

how mental models change over time and what fs may relate to changes in mental 

models. Future studies may also apply different approaches to collecting mental models 

beyond fuzzy cognitive maps. This can help to unpack how different approaches 
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facilitate the process of making mental models explicit and the nuances of when it is 

most appropriate to use each.  

Researchers should also explore how differences and similarities in problem 

definitions influence a coalition’s ability to function. Theoretical perspectives on 

coalitions suggest that a shared problem definition is central to success for coalitions 

(Kania & Kramer, 2011; Foster-Fishman & Watson, 2011; Lawlor & Neal, 2016, Chavis, 

2001). In chapter 5, I will explore how similarities in problem definition relate to 

collaboration patterns, but additional future research can explore the extent to which 

these differences are problematic in practice and how mental model diversity can best 

be leveraged to support coalitions in taking action on their desired outcomes.  

Future research can also explore the lack of convergence in mental model 

functioning. As the concepts for the functional analysis were selected from the group’s 

dashboard, it may be helpful to revisit how group members selected these concepts for 

continuous measurement and the mechanisms by which the group expected those 

concepts could create desired changes in their targeted outcome, postsecondary 

attainment. A facilitated group process may help to surface the particular circumstances 

that lead to these indicators being chosen. A group model building process can facilitate 

knowledge coordination among coalition members to create a model that represents the 

contributions or lack of contribution that these concepts make in increasing 

postsecondary attainment in their community. A group modeling approach would also 

allow participants to iteratively create a model and test assumptions they may have 

about how the system of interest operates. A similar approach may be worth exploring 

for other coalitions or community groups as they revisit and make decisions about what 

indicators would demonstrate success.  
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Conclusions 

 The purpose of this chapter was to describe the extent to which mental models of 

a central problem within a coalition vary. I found that they varied significantly across 

content, structure, and functional analyses. Participants in similar sectors shared more 

similarity in the concepts they endorsed in their models, but did not show strong 

convergence in terms of the function of their models. Overall, this suggests that 

participants do not subscribe to a single problem definition for postsecondary 

attainment and that each participant may have their own perspective and knowledge of 

the problem. Future research should consider how to further bring stakeholder 

perspectives together to define problems and identify points of action. Further, research 

should consider how these differences in problem definition relate to other aspects of 

coalition functioning and whether this inhibits or facilitates the work that the group is 

trying to do.  
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Appendix A. Recruitment materials 

=======INFORMATIONAL FLYER========= 

  

Michigan State University 

College Access Network Study 

Volunteers Wanted for a Research Study 
  

Purpose: The study is about how participants in action teams in college access 
networks think about the problems they work on and how they collaborate with each 
other. 
  

Eligibility: To be eligible, participants must be members of the Postsecondary Success 
or Adult Learner action team in the [Midwest County]  County Career and College 
Access Network.  
  

Research Activities: Participants will engage in a short interview about how they 
think about postsecondary attainment in their community and complete a survey about 
how they collaborate with others in the community and answer several demographic 
questions. All questions are optional and responses will remain confidential. The 
process will take about 45 minutes of your time. 
  

Participants will receive a $15.00 Amazon.com gift card as a thank you for participating. 
  

Interested? You can sign up to participate here: [LINK TO QUALTRICS FORM TO SIGN 
UP] or you can email the researcher at lawlorje@msu.edu with your availability. 
  

Questions? To contact the researcher: 

  

Jennifer Lawlor 
lawlorje@msu.edu 

Michigan State University 
Department of Psychology, Room 262 

316 Physics Rd. 
East Lansing, MI 48824 

  

=======GENERAL EMAIL SCRIPT========= 

  

Subject line: 



 

 

 

 

   

110 

Opportunity to participate in MSU research study 
  

Email body: 

  

Greetings! 
 
I hope this message reaches you well! You are being invited to participate in a 
study about college access networks run by Jennifer Lawlor at Michigan State 
University. 
  
The study is about how participants in action teams in college access networks 
think about the problems they work on and how they collaborate with each other. 
It involves a short interview and a survey. 
  
If you agree to participate, all questions are optional and your responses will be 
confidential. You will also receive a $15.00 Amazon.com gift card as a thank 
you for participating. 
  
If you are willing to participate in a ~45 minute interview and survey, 

you can sign up here: [Link to Qualtrics form to sign up] or contact 

Jennifer Lawlor directly at lawlorje@msu.edu. Please reply with a few 

days/times that would work best for you to participate. 

  
Thank you in advance for your help with my research. 
  
Sincerely, 
[Name of sender] 

  

  

=======EMAIL SCRIPT FROM JENNIFER========= 

  

Subject line: 

Opportunity to participate in MSU research study 
  

Email body: 

  

Greetings! 
 
I hope this message reaches you well! I am a graduate student researcher at 
Michigan State University. I am contacting you because I am doing a study about 
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college access networks. Your name was given to me by Doug Wright as someone 
I should talk to. 
  
I am trying to learn more about how participants in action teams in college access 
networks think about the problems they work on and how they collaborate with 
each other. I would love to learn about your experiences with a short interview 
and survey. 
  
If you agree to participate, all questions are optional and your responses will be 
confidential. You will also receive a $15.00 Amazon.com card as a thank you 
for participating. 
  
Please reply to this email or sign up here [LINK TO QUALTRICS 

FORM] to let me know if you are willing to participate in a ~45 minute 

interview and survey. If so, what dates and times might work best for 

you? 

  
Thank you in advance for your help with my research. 
  
Sincerely, 
Jennifer Lawlor 

  

  

=======GENERAL ANNOUNCEMENT SCRIPT========= 

  

Hi everyone! Jennifer Lawlor, a graduate student at Michigan State is conducting a 
study about college access networks. 
  
She is specifically studying how participants in action teams in college access networks 
think about the problems they work on and how they collaborate with each other. You 
are all invited to participate and share your experiences with a short interview and 
survey lasting about 45 minutes. 
  
If you agree to participate, all questions are optional and your responses will be 
confidential. You will also receive a $15.00 Amazon.com gift card as a thank you for 
participating. 
  

If you are interested in participating, please email Jennifer directly at lawlorje@msu.edu 
with several dates/times that would work best for you to participate or sign up at 
[INSERT LINK TO QUALTRICS FORM]. 
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=======ANNOUNCEMENT SCRIPT FROM JENNIFER========= 

  

Hi everyone! My name is Jennifer Lawlor and I am a graduate student researcher at 
Michigan State University. I am here because I am doing a study about college access 
networks. 
  
I am trying to learn more about how participants in action teams in college access 
networks think about the problems they work on and how they collaborate with each 
other. I would love to learn about your experiences with a short interview and survey, 
lasting about 45 minutes. 
  
If you agree to participate, all questions are optional and your responses will be 
confidential. You will also receive a $XX Amazon.com gift card as a thank you for 
participating. 
  
Please email me at lawlorje@msu.edu to let me know if you are willing to participate in 
a 45 minute interview and survey. If you are interested in scheduling an interview now, I 
am happy to set up a time. You can also sign up at [INSERT LINK TO QUALTRICS 
FORM]. 
  
Thank you in advance for your help with my research. 
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Appendix B. IRB approval and exempt designation 
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CONSENT DOCUMENT  



 

 

 

 

   

116

Appendix C. Consent document 

College Access Network Study 

Research Participant Information and Consent Document 
  

1. EXPLANATION OF THE RESEARCH and WHAT YOU WILL DO:  

You are being asked to participate in a research study to learn more about how you think 
about the work you do as a member of an action team in the [Midwest County] Career 
and College Access Network. You will be asked interview questions about how you think 
about the problems that you work on. You will also be asked to complete a short survey 
about your experiences and your collaborators in the network. 
  
2. YOUR RIGHTS TO PARTICIPATE, SAY NO, OR WITHDRAW: 

Participation in this research project is completely voluntary. You have the right to say 
no. You may change your mind at any time and withdraw. You may choose not to 
answer specific questions or to stop participating at any time. 
  

3. COSTS AND COMPENSATION FOR BEING IN THE STUDY:       

You will receive a $XX.00 gift card for Amazon.com as a thank you for participating. 
There is no cost to participate, but it will take about an hour of your time. 
  

4. CONTACT INFORMATION FOR QUESTIONS AND CONCERNS:    

If you have concerns or questions about this study, such as scientific issues, how to do 
any part of it, or to report an injury, please contact the researcher: 

Jennifer Lawlor 
lawlorje@msu.edu 

Michigan State University 
Department of Psychology, Room 262 

316 Physics Rd. 
East Lansing, MI 48824 

  

If you have questions or concerns about your role and rights as a research participant, 
would like to obtain information or offer input, or would like to register a complaint 
about this study, you may contact, anonymously if you wish, the Michigan State 
University’s Human Research Protection Program at 517-355-2180, Fax 517-432-4503, 
or e-mail irb@msu.edu or regular mail at 4000 Collins Rd, Suite 136, Lansing, MI 
48910. 
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Appendix D. Mental model interview protocol 
  

Interview materials: 

-  Computer with Mental Modeler 
-  Example model loaded up on the computer 
-  Copy of the survey 
-  Back up materials in case there is a tech failure: paper, pencils, paper copy of example 
-  Audiorecorder 
  

Introduction: 

Thanks for meeting with me today! I’m so excited to get started, but first because this is 
a research project, we need to discuss your rights as a research participant. 
  

Consent process: 

-  Read through the consent document with the participant, point out the key areas for 
them to know about 
-  Make it clear they can contact me with any questions or concerns about the study or 
contact MSU with any questions or concerns about participating in research 
  

Do you have any questions before we move on? 

  

General Instructions: 

Today we’ll be doing an interview to learn more about how you think about the work 
your action team engages in. As part of the interview, we’ll be making something called a 
‘mental model.’ This is just a picture of the kinds of things you think about when you 
think about the work you do. There are no right or wrong answers and this isn’t a test. 
As we talk, I’ll be entering some of your comments into this program to capture what 
your mental model looks like. As we go through the interview, we can make any changes 
or add anything that you want to the model. 
  

Before we get started, is it okay if I record our conversation? This will just make it easier 
for me to keep track of what we say if my notes don’t cover everything. The recording 
will not be shared with anyone outside the research team. 
 
Warm-up questions: 

1. Can you tell me a little bit about yourself?  
2. In your experience, what influences postsecondary attainment in [Midwest 

County]?  
  

Walk through a brief example: 
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Let’s walk through a brief example of a mental model to show you how they work and 
what the process will look like when we do it together. We’ll use preschool education as 
an example. The question we want to answer is what influences children’s participation 
in preschool? If we wanted to capture a mental model that demonstrates the factors 
influencing children participating in preschool education, we would start with a central 
factor. 
  
We’ll call this factor children participating in preschool education. Next, we can 
brainstorm as many factors as we can think of that might influence preschool 
participation. Here are a few potential factors: accessible transportation to preschool, 
number of spots available in preschools for students to enroll, accessibility of necessary 
health screenings, number of teachers available to staff preschools. (Note that each of 
these factors are things that can increase or decrease. This is one part of generating a 
mental model that can be a little bit confusing. It’s typically pretty easy to frame ideas as 
something that can increase or decrease, but if it’s challenging at any point, we can talk 
through it). 
  

Next, we can start with these factors and ask how they influence each other and how 
they influence the number of children participating in preschool. As we make each 
connection, we can assign it a strength. The strengths are relative values, so you can 
think about how strong something is within the context of the strength of other 
connections. For this activity, we can refer to a relationship as weak, moderate, or 
strong. [With participant, have them select some relevant concepts and discuss how 
those things might relate to each other and to the outcome of interest] 
  
Do you have any questions before we move on? 

  

Mental Model Questions: 

Just like in our example, we’ll start with a central concept that we can build on to 
understand the problem of interest: What influences postsecondary attainment in 
[Midwest County]? We’ll call this factor postsecondary attainment. This refers to the 
number of students completing a postsecondary program, including an associates 
degree, a bachelor's degree, or a technical training program. 
  

For this interview, we’re going to follow that same process, but it will be different in a 
couple of ways. First, there are two concepts that I’m going to ask you to include in your 
map. You do not have to connect these concepts to anything else if you don’t feel like 
they influence the other concepts in your map, but they will be available as part of your 
list of concepts. Second, I am going to ask questions as we go along to understand what 
each of your concepts refers to and to make sure I understand its relationship to the 
other concepts in the map. Do you have any questions about that? 
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Now, we will brainstorm a list of concepts that is relevant in your opinion to 
understanding how this problem works in your community. But first, I will offer two 
concepts to include in this list. The first is FAFSA completion. This refers to the number 
of students submitting a FAFSA form each year. The second is achievement on the SAT. 
This refers to the level of SAT scores that students achieve.  
  

1. Now, let’s talk about the concepts or factors you think are relevant to 

postsecondary attainment in your community. What factors or concepts do you 
think are relevant to postsecondary attainment in your community? 
a.  PROBE: [As they list these items, ask for definitions of each] Can you tell me how you 
define [X]? In what ways is [X] different from other terms, like [X]? 
b.  PROBE: [If something seems like it might be two concepts instead of one] Can we 
separate that out in to [X] and [X]? Is this two ideas or one? 
c.  PROBE: Can you think of any other relevant concepts? Remember, we can always add 
more later if you think of anything else. 
  

2.  Now, let’s talk about how these concepts or factors are related to each 

other. Starting with the two factors that we started with, how do they relate 

to each other? 

a.  How do these factors relate to the postsecondary attainment? 
  

3.  Now, let’s discuss the other concepts you brainstormed. How do these 

factors relate to each other? 

a.  How do these factors relate to postsecondary attainment? 
b.  [FOR EACH]: How strong is the relationship? Is it a weak [.33], moderate [.66], or 
strong [1] relationship? 
4.  Would you like to add any additional concepts now that we’ve got a start to the map? 
a.  PROBE: Can you tell me how you define [X]? 
b.  PROBE: In what ways is [X] different from other terms, like [X]? 
  

5.  How do these concepts or factors relate to the other factors listed here or 

postsecondary attainment? 

  

6.  That’s all the questions I have for our interview. Is there anything else 

you’d like for me to know while we’re discussing this? 
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APPENDIX E 
 
 

SURVEY QUESTIONNAIRE & CODEBOOK 
  



 

 

 

 

   

122

Appendix E. Survey Questionnaire & codebook 

Survey Questionnaire  
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Survey Codebook 

(Note that this codebook does not include values for the network data. These responses 
will be structured in a matrix with values of 1 for the presence of a connection and 0 for 
the absence of a connection.) 

Variable 

Name 

Description Values Data Type 

ID Participant ID number 1-30 Nominal 

Job_title What is your current job 
title? 

  String 

Years_position How many years have 
you worked in your 
current position? 

>0 Ratio 

Sector How would you describe 
the sector you primarily 

work in? 

- K-12 education 
- Postsecondary 
 education 

- Non-profit 
organization 
- For-profit 

organization 
- Government 
- Other: ____ 

Nominal 

Years_coalition How many years have 
you been involved in the 

[Midwest County] 
Career and College 
Access Network? 

> 0 Ratio 
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Highest_ed What is the highest level 
of school you have 
completed or the 

highest degree you have 
received? 

- Less than high 
school degree 
- High school 

graduate (high 
school diploma or 

equivalent including 
GED) 

- Some college but 
no degree 

- Associate degree in 
college (2-year) 

- Trade school or 
apprenticeship 

- Bachelor's degree 
in college (4-year) 
- Master's degree 
- Doctoral degree 

Professional degree 
(JD, MD) 

Nominal 

Birth_year In what year were you 
born? 

> ~1900 Year 

White How would you describe 
your race: White 

0 = No 
1 = Yes 

Nominal 

Black How would you describe 
your race: Black or 
African American 

0 = No 
1 = Yes 

Nominal 
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Am_In How would you describe 
your race: American 

Indian or Alaskan 
Native 

0 = No 
1 = Yes 

Nominal 

Asian How would you describe 
your race: Asian 

0 = No 
1 = Yes 

Nominal 

Native_HI How would you describe 
your race: Native 

Hawaiian or Pacific 
Islander 

0 = No 
1 = Yes 

Nominal 

Race_other How would you describe 
your race: Other 

0 = No 
1 = Yes 

Nominal 

Race_specify If participant selects 
other, how do they 

identify? 

  String 

Latino Would you describe 
yourself as Hispanic or 

Latino/a? 

0 = No 
1 = Yes 

Nominal 

Gender How would you describe 
your gender? 

  String 
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APPENDIX F 

 

SENSITIVITY ANALYSIS  
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Appendix F. Sensitivity analysis 

In order to test how differing decisions about standardizing the concepts may 

change the outcomes of the ERGM, I also ran an additional analysis on a lower 

resolution set of standardized mental models. The low resolution mental models use the 

tags to determine whether concepts are the same. In this case, if concepts have been 

assigned the same tag (i.e., discuss the same topic), they are considered to be the same. 

This means that more concepts are considered to be the same and the minute difference 

between them are not factored into the assessment of which concepts are the same.  

The lower resolution model yielded similar results to the original ERGM analysis, 

indicating that the findings were not sensitive to changes in the standardizing process 

used to identify similarities among the models (results are summarized in Table 7). 

Adding mental model similarity to the full model in the low resolution analysis 

generated a maximum likelihood estimate of .58 with a standard error of .82 and a p-

value of .47. Goodness of fit tests also indicated that these models also had good fit with 

the original network. They did not indicate better fit on any of the components tested 

than on the original ERGM.  

Table 7. Liberal coding sensitivity analysis 

Parameter Null Covariate Full 

Edges -1.14 (.15)* -4.30 (.66)* -4.38 (.67)* 
Gender homophily  .56 (.34)  .53 (.35) 
Sector homophily  .34 (.40) .36 (.40) 
Length of time in the coalition  .52 (.10)* .51 (.10)* 
Mental model similarity   .58 (.82) 
 

I also conducted a sensitivity analysis to determine whether removing the non-

participants from the network listwise would change the outcomes of the ERGM 

analysis. This could increase the amount of variance in the data and potentially generate 
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a different result. However, re-running the ERGM without the missing participants did 

not change the outcomes. The ERGM model for this sensitivity analysis is summarized 

in Table 8 below. The full model with mental model similarity included a maximum 

likelihood estimate of .75 with a standard error of .88 and a p-value of .39.  

Table 8. Missingness sensitivity analysis 

Parameter Null Covariate Full 
Edges -.88 (.18)* -3.48(.72)* -3.57(.73)* 
Gender homophily  .24(.38) .24(.38) 
Sector homophily  .13(.41) .14(.41) 
Length of time in the coalition  .43(.11)* .43(.11)* 
Mental model similarity   .75(.88) 
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APPENDIX G 

 

EXAMPLE FUNCTIONAL ANALYSIS OF A FUZZY COGNITIVE MAP 
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Appendix G. Example functional analysis of a fuzzy cognitive map 

To demonstrate the process by which a fuzzy cognitive map can be assessed for 
functional behavior, I present a basic example given in Jetter and Schweinfort (2011). 
The authors demonstrate a basic model with four concepts. They also selected a simple 
activation function in which a concept is activated if its value is greater than one and not 
activated if its value is lower than one. I will walk through the example:  
 

First, the authors generated a matrix to represent the model:  

 C1 C2 C3 C4 

C1 0 0 1 0 

C2 0 0 -1 0 

C3 0 0 0 1 

C4 0 0 0 0 

 

Second, they selected a concept of interest to test the function of the model. This means 
that they selected a concept to manipulate in order to see how other model concepts 
would behave in response. In this case, it was concept C1.  
 
Third, they multiplied the matrix by a vector representing their manipulation by the 
original matrix:  
 
Manipulation: [1, 0, 0, 0] (note that the first entry in the matrix is marked with a ‘1.’ 
This is the concept they are changing.)  
 
The resultant vector is:  
Step 1: [1, 0, 0, 0] 
 
They continue to multiply the resultant vectors by the manipulation until the model 
reaches a steady state (this occurs after four steps): 
Step 2: [1, 0, 1, 0] 
Step 3: [1, 0, 1, 1] 
Step 4: [1, 0, 1, 1] 
 
Thus, they can assess that increasing the concept C1 will lead to a resultant increase in 
C3 and C4.  
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CHAPTER 5 

Introduction 

In this chapter, I evaluate my second research question: To what extent does 

similarity in mental models predict collaboration among coalition members? To 

understand the relationship between mental models and collaboration, I employed an 

exponential random graph model (ERGM) analysis. ERGMs are a type of regression 

model used to understand what independent variables predict the presence or absence 

of network ties (Robins, Pattison, Kalish, & Lusher, 2007). In this case, I apply a 

measure of mental model similarity to predict whether collaborative ties exist between 

actors, controlling for demographic and structural covariates. Model similarity was 

computed using Pearson correlations of the matrix representations of the mental 

models. Here, I describe the variables included in the ERGM and my plans for analyzing 

the data. 

Variables 

Collaboration. Collaboration is a measure of the individuals within the same 

action team who engage in collaborative behaviors as defined by Mattessich, Murray- 

Close, and Monsey (2001): “a mutually beneficial and well-defined relationship entered 

into by two or more organizations [or individuals] to achieve common goals. The 

relationship includes a commitment to: a definition of mutual relationships and goals; a 

jointly developed structure and shared responsibility; mutual authority and 

accountability for success and sharing of resources and rewards.” These types of ties are 

non-directed as collaboration actively engages both parties; however, that does not 

mean that the ties need to be confirmed. For the purposes of this study, a collaboration 

between two respondents is treated as present if either or both report collaborating. 
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Model similarity. Model similarity was evaluated based on the degree of 

overlap in the concepts and relationships in the participants’ mental models. There are 

many possible ways to compare mental models, and I considered three of them as 

options for this analysis: Pearson correlations, jaccard coefficients, and model 

functional similarity. Pearson correlations and jaccard coefficients are both common 

approaches to comparing networks (Leydesdorff, 2008; Nobi, Lee, Kim & Lee 2014; 

Wang, 1996). I selected the Pearson correlation in order to capture the most information 

from each model for the comparison. As a reminder, the relationships between concepts 

are weighted values between -1 and 1. The benefits and drawbacks of each of these 

approaches are outlined in Table 9 below. 

Pearson correlations can be computed with the following equation: 

 

� =  �Σ�� − (Σ�)(Σ�)
���Σ� − (Σ�)���Σ� −  (Σ�)� 

 
 
 
 Where r = the degree of similarity of two mental models 
         N = the number of pairs of scores (i.e., the number of pairs of concepts) 
         Σxy = the sum of the products of paired scores 
         Σx = the sum of x scores 
         Σx = the sum of y scores 
         Σ�= the sum of squared x scores 
         Σ� = the sum of squared y scores 
 
 
We can compare two graph matrices of mental models using this equation by first 

transforming the matrices into vectors (this reshapes the data into columns that can be 

compared rather than matrices). Then, the data can be input into the equation like any 

other correlation. Thus, it evaluates similarity in the relationships (or ties), the strength 
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of the relationships, and the concepts in the graphs.  

Another approach to comparing two mental models is the jaccard coefficient. It 

can be computed with the following equation: 

�(�, �) = |� ∩ �|
|� ∪ �| 

 

Where �(�, �) = the degree of similarity of two mental models 
 |� ∩ �| = the number of relationships between concepts shared between both models 
 |� ∪ �| = the total number of relationships in both models, shared and unshared 
 
This equation is similar to the Pearson correlation in that it includes both relationships 

and concepts by considering which relationships among concepts are the same in both 

models. They differ in that jaccard coefficients cannot include the value of the 

relationship, thus removing a layer of relevant information for comparing the models.  

There is also a third option for comparing mental models: functional similarity of 

models. This approach is outlined in chapter four as a means of describing how mental 

models behave. To use this approach, I would employ scenario modeling to compare 

models against their highest level of one of the variables I asked them to include in their 

model. The relative change in the outcome variable, postsecondary attainment, would be 

used to identify the level of similarity among models. This approach incorporates model 

structure and concepts in a less direct way. The components of the model and their 

relationships are driving its behavior, but it is possible that two models can yield similar 

outcomes without having similar structure or concepts. However, it can be used to 

compare models without standardizing the names of the concepts between them.  

Each of these approaches offers a potential way to compare mental models and 

each has been used in the comparison of mental models (Yoon & Jetter, 2016) or for 

comparing network graphs (Szell, Lambiotte & Thurner, 2010; Borgatti & Everett, 
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2000). For this research question, I wanted to incorporate as much of the mental model 

data as possible into the quantitative comparison. Thus, Pearson3 was the most 

appropriate approach to comparison as it compares the relationships among concepts 

present in both mental models and it includes the strength of the relationship, which is 

not possible with a jaccard coefficient. In cases where there was missing data for these 

values, I imputed the mean Pearson correlation. This follows guidance from Koskinen 

and Snijders (2013) about appropriate strategies for imputing attribute values in ERGM 

analyses.  

Table 9. Benefits and drawbacks of model comparison options  

Approach Benefits Drawbacks 

Pearson correlation Incorporates tie strength and 
similar concepts 

Does not incorporate 
model function 

Jaccard coefficient Incorporates similar 
concepts and similar ties 

Does not incorporate tie 
strength or model 
function 

 

 

 

 

 

 

 

 

 

 

 

 

                                                

3 During analysis, I also computed correlations between mental models using a 
spearman correlation. This did not generate meaningfully different results than a 
pearson correlation in the ERGM.  
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Table 9 (cont’d) 

Model scenario output 
comparison 

Resilient to issues with 
standardizing concepts in the 
models 
  
Demonstrates how models 
behave with regard to 
concepts that the group has 
already deemed to be 
important 

Does not directly measure 
overlap in concepts or 
their relationship to each 
other (i.e., two very 
different models may yield 
similar outcomes) 
  
  

 
 
Control variables 

Length of time in the coalition. Participants were asked to indicate how long 

they had participated in the coalition. Coalition participation may influence individual 

problem definition due to the interactions or lack of interactions among participants in 

the group and it may influence the network ties an individual has. For example, if a 

member has just moved to the area and started working with the group, they may have 

few connections overall regardless of model similarity. This question was framed in the 

survey as follows: “How long have you participated in the [Midwest County]  College 

and Career Access Network?” and participants were asked to respond in years. I asked 

them how long they had participated, rather than how long they had been members of 

the coalition because it is possible that participants were engaged before officially 

becoming members of the group and that engagement would still be relevant as an 

influence on their mental models and network ties. The number of years of participation 

were included as a continuous node covariate in the model. In cases where data was 

missing from this variable, I imputed the mean value for length of time in the coalition, 

following guidance from Koskinen and Snijders (2013).  
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Sector. Participants were asked to select the sector in which they work. I chose 

this question because theoretical approaches collaborative work in coalitions suggest 

that individuals who work in a similar area may think about the problems they work on 

in a similar fashion (Foster-Fishman & Watson, 2011; Kania & Kramer, 2011). For 

example, individuals working in the K-12 education sector on postsecondary attainment 

issues may be more focused on the role that the school system plays in preparing 

students for postsecondary experiences. Conversely, individuals working in the social 

services sector may be more inclined to see the problem as having to do with particular 

issues that families deal with in supporting students’ postsecondary attainment. Thus, 

participants were asked to select one of several options for a sector on the survey (e.g., 

K-12 education, non-profit, postsecondary education) and had the opportunity to input 

their own sector if they did not feel the options matched the sector in which they work. 

During analysis, this is treated as node-level categorical variable, assessing match 

between participants on its value. Moving forward, I will refer to this variable as sector 

homophily to indicate that it evaluates the match between participants. 

Race & gender. Participants were also asked to describe how they identify their 

race and gender. Race and gender are characteristics that often predict network ties in 

these types of networks (McPherson, Smith-Lovin, & Cook, 2001). These types of ties 

tend to form in accordance with homophily (i.e., people who share a characteristic are 

more likely to share a tie). Participants were homogenous with respect to race, and 

therefore there was limited opportunity to observe racial homophily. However, 

participants were diverse with respect to gender, for which homophily could be 

observed. I treated gender as a node-level categorical variable, evaluation match 

between participants.  
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Social network data collection 

To collect collaboration data, each participant was presented with the definition 

of collaboration outlined in Mattessich, Murray-Close, and Monsey (2001). Participants 

were then asked to select the names of other individuals from their coalition’s action 

team with whom they engage in collaboration. They were provided with a roster with 

each participant’s name in order to facilitate their recall of individuals with whom they 

may have collaborative relationships. Using rosters in social network analysis facilitates 

participant recall and can generate more accurate results than asking participants to 

generate names from memory (Borgatti, Everett, & Johnson, 2013). Participants were 

instructed that they could select as many or as few individuals in their as collaborators 

as they would like. Limiting the number of individuals a participant can select from the 

roster can lead to challenges in data interpretation, as it places a ceiling on the variation 

that is observable and can encourage participants to indicate relationships with 

individuals they do not have relationships with in order to meet the limit (Prell, 2012). 

Thus, the survey was formatted with check boxes for participants to endorse all 

individuals with whom they have relationships. Participants also had the opportunity to 

name any additional individuals who were missing from the roster of members of the 

group. A draft of the network survey is included in Chapter 4, Appendix F. It includes a 

list of pseudonyms for the purposes of review. They were replaced with action team 

members’ names during data collection. In the analysis stage, relationships only needed 

to be reported by one party in order to be counted as a collaborative relationship. This 

helped to reduce missingness in the network data as one participant can report about a 

relationship with an individual who did not participate, providing information about 

their collaborative relationships, even though I was unable to talk to both parties.  
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Analysis 

Exponential random graph modeling. Exponential Random Graph 

Modeling (ERGM) is a tool for making inferences with network data (Robins, Pattison, 

Kalish, & Lusher, 2007). Because the observations in network datasets are not 

independent, traditional regression approaches are not appropriate.  

For this project, I employ a specific type of ERGM, a p* model. P* models make it 

possible to estimate a logit model (i.e., the presence of a network dyadic relationship can 

be the outcome variable in the model) using network data (Knoke & Yang, 2008). To do 

this, they employ maximum likelihood estimation and control for network-level 

interdependencies (Knoke & Yang, 2008). ERGMs have the general form as described in 

Robins, Pattison, Kalish, & Lusher (2006): 

Pr(� = �) = �1 �� � exp {! "#$#(�)
%

} 

This can be interpreted as the probability of a particular network arrangement 

being predicted by a set of specified network structures as well as other specified 

variables representing attributes of individuals either at the individual or structural 

level. In this case, the outcome variable is collaboration and there are several predictors. 

These include mental model similarity, length of time in the coalition, sector homophily, 

gender homophily, and two additional network-level dependencies (described below).  

The user must determine which specific network-level interdependencies are 

relevant for the particular type of network they are evaluating. ERGMs allow for the 

specification of a number of network-level dependencies. I have chosen one particular 

type to control for: ties. Network ties are generally used as a control variable in analyses 

using ERGM (Lusher & Robins, 2013). This constrains simulated models to the density 
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of the original model.  

Results  

 Below I present the results of the ERGM analysis to evaluate the extent to which 

mental model similarity predicts collaborative relationships. I first present some 

network descriptives, then describe the model’s output as I added variables into it.   

Network descriptives. The collaboration network included 23 individuals with 

59 undirected collaborative ties. The network has a density of .23 and it has two main 

components, with one isolate. The correlations among mental models ranged from 

.0005 to .21, with a mean of .04 and a standard deviation of .04. The network is 

visualized in Figure 8 with nodes representing each participant and ties representing the 

collaborative relationships among them. Node colors represent the sectors participants 

reported working in. Black nodes represent individuals who did not participate in the 

study.  
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Figure 8. Visual representation of the coalition collaboration network 

 

  

Null model. I first created a null model, which included the network control 

variable edges4. The null model including only ties had a maximum likelihood estimate 

of -1.14, SE = .15, z = -7.60, p < .001.  

Covariate model. Next, I added the control variables in to the model: gender 

homophily, sector homophily, and length of time participating in the coalition. 

Estimates, standard errors, and p-values for each parameter are listed in Table 10.  

Length of time in the coalition was the only significant variable of this group with a 

maximum likelihood estimate of .51, SE = .10, z = 4.9, p < .001.  

                                                

4 A triangle term lead to non-convergence for each of the models I tested. This 
parameter could not be included in the analysis. I ran a similar analysis using 
geometrically weighted edgewise shared partners in place of triangles, which also did 
not yield models that converged.   
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Full model. I next added mental model similarity to the covariate model to 

assess the full model. The estimates, standard errors and p-values for each of these is 

listed in Table 8. Mental model similarity was not a significant variable in this model, 

with a maximum likelihood estimate of .79, SE = .79, z = 1.00, p = .32. Length of time in 

the coalition remained significant in this model. I also ran a sensitivity analysis using a 

more liberal similarity strategy, which did not change the outcomes of the model. This 

indicates that the results are not sensitive to my approach to standardizing concepts. 

These results are reported in Appendix F.  

Table 10. Model estimates, maximum likelihood estimate (standard error) 

 

Parameter Null Covariate Full 
Edges -1.14 

(.15)* 
-4.30 (.66)* -4.38 (.66)* 

Gender 
homophily 

 .56 (.34)  .52 (.35) 

Sector 
homophily 

 .34 (.40) .37 (.40) 

Length of time 
in the coalition 

 .52 (.10)* .51 (.10)* 

Mental model 
similarity 

  .79 (.32) 

 

Note: * indicates significance at the .001 level  

Goodness of fit. Goodness of fit statistics for ERGM models can be computed 

using Monte Carlo Markov Chains to simulate models using the parameters included in 

the ERGM. To assess how well the proposed model describes the observed network, the 

Monte Carlo empirical p-values should be larger than 0.05, as small p values indicate 

significant differences between the observed network and the simulated networks. 

Additionally, the observed values should fall within the range of values in the simulated 

networks for each parameter (Luke, 2015). To assess goodness of fit for my proposed 
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model, I first examined fit for each of the parameters included in the model, second, I 

examined the goodness of fit across several network structures: geodesic distance, 

edgewise shared partners, degree distribution, and the triad census. The results of the 

goodness of fit test are summarized in Tables 11, 12, 13, 14, and 15.  

The goodness of fit statistics for the model parameters suggest good fit. Each 

observed parameter falls within the range of values that occurred in the simulated 

networks and included large p values. Minimum geodesic distance refers to the shortest 

pathway between two nodes. For geodesic distance values between 1 and 5, the 

simulated networks demonstrated fit with the observed network, indicating that they 

were able to generate networks with the same number of node pairs with each value for 

geodesic distance. Edgewise shared partners are those partners shared by members of 

connected dyads in the network. The simulated networks also demonstrated goodness of 

fit with the observed network with the exception of those with 10 edgewise shared 

partnerships. Degree refers to the number of ties a node has. The simulated models fit 

well with the observed model for all degree values. Triads refer to the types of triangle 

shapes that can appear in a network. For this type of network, there are four types of 

possible triads, and the model demonstrated fit with three of them. Overall, the model 

demonstrates goodness of fit for the all but two of the values for the parameters 

included in the goodness of fit test.  
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Table 11. Goodness of fit for model statistics 

 

Note: significant values in the context of goodness of fit statistics indicates poor model 

fit.  

 

Variable Observed Minimum Mean Maximum P 

Edges 59 51 61.90 80 .66 
Gender 

homophily 
23 16.00 23.39 36 1.00 

Sector 
homophily 

15.00 9 15.28 20 1.00 

Time in the 
coalition 

377.33 321.66 394.03 487.33 .66 

Mental 
model 

similarity 

7.55 4.64 7.63 10.79 .94 

 

Table 12. Goodness of fit for minimum geodesic distance 

 Observed Minimum Mean Maximum P 

1 5960.81 51 60.90 80 .88 
2 138.59 109 134.26 157 .82 
3 40.23 18 45.70 69 .68 
4 3.83 0 3.20 22 .64 
5 .08 0 .10 4 .10 

Inf 9.46 0 7.84 63 .58 
 
Table 13. Goodness of fit for edgewise shared partner 

 Observed Minimum Mean Maximum P 

0 6.67 3 10.47 20 .32 
1 8.87 5 16.90 31 .06 
2 15.40 7 14.77 26 .76 
3 17.34 2 9.84 18 .06 
4 3.32 0 5.47 12 .62 
5 6.21 0 2.68 10 .14 
6 0 0 1.20 7 .88 
7 2 0 .40 4 .16 
8 0 0 .11 2 1.00 
9 0 0 .05 1 1.00 
10 1 0 .01 1 .02 
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Table 14. Goodness of fit for degree 

 Observed Minimum Mean Maximum P 

0 .43 0 .36 3 .58 
1 3.46 0 1.09 4 .04 
2 1.08 0 2.16 5 .64 
3 1.92 0 3.33 7 .32 
4 3.68 0 3.20 8 .72 
5 3.10 0 3.10 8 .74 
6 3.29 0 2.59 8 .46 
7 2.04 0 1.89 5 1.00 
8 2 0 1.58 5 1.00 
9 0 0 1.25 4 .50 
10 0 0 .92 4 .76 
11 0 0 .79 3 .78 
12 0 0 .36 2 1.00 
13 0 0 .19 2 1.00 
14 1 0 .12 1 .24 
15 0 0 .04 1 1.00 
16 1 0 .03 1 .06 

 

Table 15. Goodness of fit for triad census 

 Observed Minimum Mean Maximum P 

0 859.76 584 802.49 926 .44 
1 598.81 585 678.01 763 .02 
2 259.09 172 249.61 355 .74 
3 53.34 21 40.89 74 .34 

 

Discussion  

 The purpose of this chapter was the answer the following question: To what 

extent does mental model structure and content predict collaboration within a coalition? 

I hypothesized that greater similarity in mental models would predict collaboration 

between coalition participants. I applied an exponential random graph model approach 

to analyzing collaboration data in order to answer this question. The results indicate 

that my hypothesis is not supported by the data, although the proposed model does have 

a good fit with the observed network data. Results also suggested that gender and sector 
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homophily were not significant predictors of collaboration, but length of time in the 

coalition was a significant predictor.  

Mental model similarity was not a significant predictor of network ties. Literature 

about how coalition functioning suggests that similarity in problem definitions is key for 

successful collaboration (Foster-Fishman, Berkowitz, Lounsbury, Jacobson, & Allen, 

2001; Kania & Kramer, 2011; Foster-Fishman & Watson, 2011; Lawlor & Neal, 2016; 

Reininger, Sinicrope, Dinh-Zarr, Sinicrope, & Martin, 1999). This idea is supported by 

the concept of homophily, suggesting that similar individuals are more likely to have 

relationships with each other (McPherson, Smith-Lovin, & Cook, 2001). Thus, these 

findings may indicate a need to consider a more complex approach to thinking about 

problem definition and collaboration and invites consideration of literature about 

collaboration outside of that which focuses on coalitions specifically.  

Studies about cognitive diversity in teams, indicate that more diverse teams are 

able to make better models of problems than homogenous teams (Hong & Page, 2004; 

Page, 2007). This is consistent with the findings in my systematic review in chapter two 

regarding coalitions as a space for knowledge coordination. It suggests that knowledge 

coordination may occur over the lifespan of the coalition and that individual differences 

in knowledge or perception of the problem of interest may contribute to collective 

understanding. Thus, collaboration may be more complex than what the coalitions 

literature suggests and may require diverse types of connections to generate diverse 

collaborative groups.  

Others have pointed to the garbage can model as a way of understanding 

collective approaches to understanding and solving problems (Cohen, March, & Olsen, 

1972). This model postulates that organizations approach opportunities to make 
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decisions by placing problems and solutions into ‘garbage cans,’ which can hold 

disparate problems and solutions and organizational culture can create settings in which 

these garbage cans are more or less problematic. For example, in organizations with 

high turnover, individuals may not work on a single problem or its solution for very long 

and may leave little institutional knowledge of the problems they worked on. Though 

this model focuses specifically on decision-making opportunities, coalitions can 

consider this when they work on establishing common problem definitions overall and 

can use it to approach collective definitions of problems with healthy skepticism. It can 

facilitate consideration of the extent to which the mental models of coalition members 

are sufficient for identifying problem definitions and what additional information may 

be necessary to determine the actions they plan to take.  

Participants also reported only on who they currently have collaborative ties with 

and not the quality of those ties. It is possible that some of them may not be fruitful 

collaborations and that there may be more complexity to the nature of the relationships 

that could not be captured within the scope of this project. This could be improved upon 

in the future by asking participants questions about issues like how satisfied they are 

with their collaborative relationships and how much they feel that those relationships 

help them to achieve shared goals.  

My approach to measuring problem definition similarity directly may also 

explain why it did not emerge as a significant predictor in the ERGM. Coalition 

stakeholders may not have direct knowledge of the way their colleagues define the 

problems they work on, but may have perceptions of the way they define them. In this 

study, I compared each participant’s problem definition against the other members of 

their coalition action team, rather than considering the extent to which stakeholders 
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consider themselves to be similar or different from their colleagues in the coalition. 

Future research may ask participants to comment directly on their perceptions of others 

with a question like “Do you believe [they] think about this problem in the same way you 

do?” This may also provide further information about why stakeholders build 

relationships with each other in coalitions.  

The exponential random graph model did identify length of time in the coalition 

as a significant predictor of relationships between participants. This indicates that, as 

expected, participants who have been in the coalition for a longer period of time are 

more likely to have relationships with others in the coalition. Given that these 

participants have had more chances to interact with others in the coalition, it makes 

sense that they would have more connectivity in the network.  

Surprisingly, the sector homophily and gender homophily were not significant 

predictors of relationships among participants. This counteracts the relationships we 

would expect based on literature regarding homophily and community change efforts 

(Watson & Foster-Fishman, 2011; Kania & Kramer, 2011; Lawlor & Neal, 2016; 

McPherson, Smith-Lovin, & Cook, 2001) and it invites future investigation of the types 

of features among participants that are important for collaboration as well as questions 

about the ways in which I measured homophily, particularly with regard to sector. In 

conducting mental model interviews with participants, they often discussed which 

aspect of postsecondary attainment they were involved with specifically. This included 

things like trade school, community college, or four year universities. These 

conceptualizations of their engagement with the problem of interest were different from 

the sectors I asked about in the survey and may be important for understanding why 

participants even within a sector would not have collaborative ties. For example, 
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counselors working in K-12 education that support students in applying to trade school 

for college may not collaborate directly with counselors supporting students in applying 

to four year universities. For these individuals, it may be more likely that they would 

connect with recruiters from trade schools or four year universities in the postsecondary 

education sector than with each other.  

In sum, the ERGM analysis indicates that stakeholder networks emerge over time 

as stakeholders have an opportunity to interact with one another. It may suggest that 

collaborations simply take time to form and that similarity in problem definition, sector, 

or gender do not increase it. This may suggest that coalitions can focus on engagement 

among participants and facilitate opportunities for new members to become acquainted 

with those who have been engaged in the coalition over time in order to encourage 

collaboration among stakeholders, rather than placing effort on generating shared 

problem definitions among stakeholders as a vehicle for increasing collaboration.  

Limitations 

 This research should be interpreted in light of several limitations. The data 

collected here is cross-sectional and represented only one coalition. While studying 

single network cases are common in studies employing social network analysis (For 

example: Bess, 2015; Evans, Rosen, Kesten, & Moore, 2014; Luque et al., 2013), 

collecting data from many coalitions may uncover patterns in problem definitions and 

collaboration that did not appear here. Similarly, collecting data at a single time point 

only provides a single snapshot of problem definition and collaborative relationships, 

which are constantly changing in these types of networks.  

My data collection instruments also have limitations. Asking participants to self-

report about relationships in a network requires participants to recall their relationships 
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clearly. I did not require the network ties to be confirmed in order to address this issue, 

but it is possible that some ties were left out because participants simply did not recall 

the relationship during the time of data collection.  Relatedly, the study had a 78% 

response rate, which is appropriate for a network analysis, but does limit the findings of 

the study as some relationships among members of the coalition were not accounted for 

in the analysis. Because I did not require collaboration ties to be confirmed, I was able to 

include some data about collaborative ties among coalition members and the five 

members of the action team who did not participate in the study. I do not have any data 

about the relationships among the five people who did not participate, this means that 

there was completely missing data for 10 ties out of 253 potential ties. Missingness is 

more complex for comparing model similarity values. Because model similarity is a dyad 

level variable that requires data from both members of the dyad, I am missing similarity 

scores for each dyad in which a non-participant could have engaged (totaling 90 dyads 

with missing data).  

Being able to include data for the full population of the coalition action team may 

have illuminated some additional patterns not observed here. In the analysis, this 

missing data also had to be addressed through the use of imputation for mental model 

similarity and for length of time in the coalition in order for the model to run. For these, 

I chose to impute the average value for each, following advice in Koskinen & Snijders 

(2013). These provided an estimate for the missing participants, but is ultimately less 

accurate than the getting direct data from the individuals who did not participate.    

Future directions 

 These findings and limitations give rise to several future directions for research in 

this area. In particular, future analyses can explore the evolution of collaborative 
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networks over time as well as the changes in problem definitions over time to get a 

better sense for how these change in relation to each other. Social learning theory would 

suggest that as participants in a coalition interact with each other, their problem 

definitions would converge over time (Prell, 2012). This could provide a basis for a 

follow-up study within coalitions. In addition, research with a large number of coalitions 

could provide a better sense for whether the patterns I found here are universal or if 

unique coalition contexts facilitate the relationship between problem definition and 

collaboration.  

Methodologically, future research might apply an approach that uses archival 

data or observational methods in order to avoid issues of missingness. This might 

include assessing network relationships based on coalition archives of who co-attended 

activities, or co-participated in leading groups, for example. A cognitive social structure 

approach could be employed to capture full network data, but this could get 

burdensome for participants in larger networks (Neal, 2008). Finally, future research 

can explore how differences in participant problem definitions may be useful or create 

contributions to coalition functioning. Considering coalitions as a space for knowledge 

coordination, identifying different understandings of a problem and applying tools like 

participatory modeling can help to uncover the assumptions that individuals have about 

how the problem functions and generate more collective knowledge about the issue of 

interest. Researchers can further explore how the application of these tools leads to 

participant interaction and the formation of collaborative relationships.  

 Future research can also explore other approaches to capturing and comparing 

problem definitions among members of coalitions. Researchers can compare a fully 

qualitative, interview-based approach against a mental modeling approach or another 
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simulation modeling approach to identify the different ways these approaches can 

illuminate problem definitions. Researchers can also dig deeper into comparisons 

among mental models as they were identified here. Pearson correlations between 

mental models are one way to compare them, but there may be other options that 

provide additional insights into the degree of similarity between two models. For 

example, machine learning is a growing area of data science that can identify patterns 

that may be missed by some traditional statistical approaches to data analysis. 

Specifically, the unsupervised learning approach to machine learning can cluster similar 

data together, which may be useful for identifying similar mental models using 

computing rather than statistics. The algorithms used in machine learning can engage 

data in more complex ways, making them powerful for making comparisons among 

mental models, but also require more consideration to find an appropriate one and to 

evaluate its successful implementation. While it was outside the scope of this study to 

employ this type of approach, researchers should consider the role machine learning 

tools can play in assessing the degree of similarity among mental models. For example, 

K means clustering can be explored as a way to group similar mental models in order to 

use those groups as predictors in inferential models, like ERGM (Shi, Xumin, Yong, 

2010; Aminpour, 2018).  

Conclusions 

My hypothesis that mental model similarity would predict collaborative ties was not 

supported. This suggests a need for a deeper dive into theories about coalition 

functioning to explore the role of problem definition and the extent to which agreement 

on problem definition contributes to coalition success. There are a number of 

limitations to this study, including the use of a single case with a few missing 
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observations and a limited analysis approach. Future research should further explore 

this phenomenon to improve the method for studying this problem, the way networks 

and problem definitions change over time, and the presence of patterns in problem 

definitions and collaborative relationships across many coalitions.  
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CHAPTER 6 
 

 My dissertation evaluated two objectives. My first objective focused on the variety 

of mental models within a particular problem area in a coalition and the extent to which 

they converge or diverge. My second objective focused on the extent to which model 

structure and content relate to collaboration patterns within coalitions. 

Each of the chapters in my dissertation speak to these objectives in unique ways. 

In chapter two, I conducted a systematic review to establish a definition of coalitions 

within the field of community psychology and reviewed the current state of research 

about coalitions. This created a common language and frame of reference for 

appropriate literature for this project. In this chapter I also identified three types of 

coordination coalitions engage in: (1) knowledge coordination, (2) negotiated 

coordination, and (3) action coordination. These types of coordination and the 

associated problems, techniques, and outcomes involved in each establish new 

directions for inquiry into coalition functioning.  

In chapter three, I reviewed the relationship between problem definition in 

coalitions and collaborative relationships and established mental models as a way of 

understanding individual problem definitions. This informed the data collection process 

and analyses presented in chapters four and five. This approach may be useful for future 

research to understand problem definitions in this context. As this project developed 

and I learned that some participants’ focus was directed toward particular types of 

postsecondary education. Others using this approach may find it useful to consider ways 

to change their modeling process as information becomes available about the problem 

of interest and how  
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In chapter four, I addressed my first research objective by describing the mental 

models I collected and evaluating similarities and differences among them across all 

members of the coalition action team and across sectoral groups in the action team. In 

this chapter, I noted that members of the action team varied greatly in their thinking 

about the problem of interest, with a few areas of overlap. When exploring these 

patterns by sector, I noted that sectors tended to included concepts that related 

specifically to the type of work that emerges within those sectors, but there were some 

commonalities across them.  This suggests future directions for considering how 

individual problem definitions may fit together to understand a problem through the 

lens of the wisdom of the crowd. This can be important for identifying how each 

individual’s understanding of the problem contributes to a collective model of it. A 

collective model can then be tested against data the group collects to about the problem 

to determine how well it fits and to refine their understanding in order to identify 

inaccurate assumptions and directions for future intervention. 

 In chapter five, I addressed my second research objective, evaluating the 

relationship between similarity in problem definitions and dyadic collaboration. The 

findings from the ERGM analysis suggested that similarity in problem definitions 

among participants were not significant predictors of collaboration among participants. 

These findings operate contrary to the literature reviewed in chapter 3 and raise 

questions about whether collaborative relationships require shared understandings of 

problems.  

These findings collectively have implications for empirical research on coalitions, 

methods for researching coalitions, and for coalition stakeholders and the organizations 

that support them. In chapter two, my systematic review of coalitions defined them in 
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terms of three types of coordination. This created a space for future empirical work to 

determine whether coalitions operate using the three types of coordination and what 

strategies they can use to maximize them. This review also identified shared problem 

definitions as a part of knowledge coordination, which I further elaborated in my 

literature review in chapter three, tying collaboration patterns to shared problem 

definitions.  In the context of my findings from chapter four and chapter five about the 

diversity of problem definitions and their insignificant role in collaboration, this 

suggests a need for further inquiry. Specifically, researchers can identify whether such a 

diversity of problem definitions is common across coalitions or whether it is unique to 

this one. Additionally, this presents an opportunity to consider whether more diversity 

in stakeholders’ problem definitions predicts how successful the coalition is in achieving 

goals or engaging in action and negotiated coordination as suggested in the systematic 

review in chapter two. Researchers can also capture problem definitions over time in 

order to observe how they change and in what ways those changes relate to coalition 

activities.  

Relatedly, the purpose of this project focused on the similarities and differences 

in problem definitions, but not about empirically observing the problem of interest, 

postsecondary attainment. This means that this project demonstrates the patterns in 

how participants think about the problem and the extent to which they converge in their 

thinking, but it does not tie these problem definitions to direct observations of the data. 

However, the level of divergence between participants does suggest that future research 

may benefit from considering how individual problem definitions inform a more 

complete understanding of the problem and move the coalition towards better 

identifying areas for intervention. As I have discussed throughout, research regarding 
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the wisdom of crowds, in particular research about cognitive diversity in collaborative 

settings, may help to create group models that can recreate observed data about 

problems more effectively than individual problems and can serve as tools to guide 

decision-making and action. An extension of this project would be to identify how an 

aggregate model of the problem definitions fits with the data the group collects about 

their efforts to change postsecondary attainment in their county.  

Coalition researchers should also consider implications for the methods they use 

to research coalitions. This project applied a new approach to capturing problem 

definitions among coalition stakeholders using fuzzy cognitive maps. These proved 

useful for capturing multiple ways of understanding problem definitions, in terms of 

their content, structure and function. By employing longitudinal designs, researchers 

can get a better sense for how persistent mental models of problem definitions are over 

time. Using this can better guide researchers in understanding the malleability of 

problem definitions and how useful they can be for understanding perspectives on a 

problem within a particular time scale. Researchers can also explore how mental 

modeling compares to other approaches to collecting problem definitions from coalition 

stakeholders in order to further understand the benefits and drawbacks of various ways 

of capturing problem definitions.  

Coalition stakeholders and the organizations that support them can also consider 

these findings in their own work. The three types of coordination identified in chapter 

two may serve as areas for evaluation to consider how they function in each of these 

areas and to engage in scoping to determine which of them are a focus of their work. 

Coalitions can also consider identifying problem definitions among stakeholders directly 

as a starting point for addressing problems. This can facilitate identification of shared 
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understanding as well as assumptions and differences.  Stakeholders can use this 

information to assess their current actions relative to the way stakeholders understand 

the problem working in order to determine places where they may need to collect data 

or generate group models to identify the best places to place their efforts. Coalitions can 

also use the findings from chapter five to consider the ways in which stakeholders work 

together. As these findings suggest that length of time in the coalition is significant for 

collaboration among stakeholders. Coalition leadership (e.g., backbone organizations), 

can facilitate opportunities for interaction and consider ways to engage new members 

that help them to become integrated in order to build fruitful collaborations with other 

stakeholders. The findings from chapter five also suggest that having a shared problem 

definition may not be critical for generating collaborative relationships among 

stakeholders. Coalition leaders may consider placing efforts towards stakeholder 

engagement that do not emphasize the generation of shared problem definitions.  

These findings should be interpreted in light of some limitations that spanned the 

project as a whole. These include the single case nature of a network analysis study, the 

response rate, and the cross-sectional nature of the study. Using a single case to study 

this problem limits the generalizability of findings. This study focuses in on a single 

action team within a coalition. While this coalition structure and its approach are 

common throughout the state of Michigan and follow a model that has gained 

popularity nationally, generalizability across all coalitions may be limited and future 

research should replicate this study with other types of coalitions to better understand 

how these problem definitions operate in these types of groups. The response rate for 

the study was high at 78%, but it did limit my ability to assess collaboration as network 

analysis is sensitive to missing data. Finally, the cross-sectional nature of the study 
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limits my knowledge of how the mental models formed, the ways in which they are 

changing, and the ways in which collaborative relationships formed and are changing. 

This means that there was no context for who had collaborated in the past and how 

participants’ mental models may have changed over time as they have engaged with 

other members of the coalition or other aspects of working on increasing postsecondary 

attainment.  

Future research can address these limitations and extend the work I have started 

here by extending the sample to multiple coalitions addressing other types of problems 

and exploring these questions over time. Conducting research with multiple coalitions 

will increase generalizability and can make it possible to identify additional contextual 

factors that may be relevant to understanding how problem definitions and 

collaboration operate in coalition contexts. Exploring these questions over time will 

demonstrate how problem definitions change over time, the factors that influence their 

change, and the interactions between collaboration and problem definitions. 

 


