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INTRODUCTION 
Program theories are widely used in monitoring and evaluation. In basic terms, a program theory 

is a description of the way in which a program is intended to bring about a desired set of 
outcomesða ñplausible and sensible model of how a program is supposed to workò (Bickman, 
1987, p. 5). Program theories can be useful for all phases of the program cycleðfrom initial 
design and planning to continuous monitoring, learning, adaptation, and evaluation. Across all 

these phases, program theories facilitate a shared understanding of how a program is intended to 
work. This shared understanding potentially benefits evaluators and commissioners of 
evaluation, program funders and staff, as well as the communities and partners with whom the 
program is involved.  

Over the years, evaluators have developed a wide range of techniques and methods for 
developing and articulating program theories, substantively expanding our program theory 
toolbox and practice. In theory-based evaluation especially, innovative analytical approaches and 
techniques continue to emerge and gain prominence (Lemire, Whynot, & Montague, 2019). A 

broadðand still broadeningðrange of types of program theories have emerged. For noviceð
and perhaps even experiencedðevaluators, the broadening array of techniques and methods, not 
to mention the dizzying array of corresponding terminology and visual models, can invoke a 
mixed sense of methodological promise and peril, opportunity and apprehension. What is a 

ñcausal loop diagramò? And how is it different from a ñstock and flow diagramò? And what do 
evaluators mean by a ñnested theory of changeò?  

The motivation for this guide is to promote awareness and a better understanding of different 
types of program theories. Towards this aim, the guide describes and visually illustrates ten 

different types of program theories, ranging from more common logic models and theories of 
change to less common causal loop diagrams and hybrid models. The focus of the guide is 
intentionally on the visual models and strategies illustrated by these different types of program 
theories. As such, the guide does not describe how to develop or test program theories as part of 

evaluations, a topic we will cover in a separate forthcoming method guide. Our modest hope is 
that the present guide will serve to inspire evaluators and other developers and users of program 
theories to pursue (or at least consider) a broader range of program theories in their future work.  

Terminology 

As mentioned above, a broad range of terms and labels for what we are terming a program 
theory have emerged in evaluation circles, including ñlogic modelò (Cooksy, Gill, & Kelly, 

2001), ñprogram logicò (Funnel, 1997), ñimplementation theoryò (Scheirer, 1987), ñtheory of 
changeò (Mayne, 2015), and ñcontext-mechanism-outcome configurationò (Pawson & Tilley, 
1997), among others. Though important distinctions exist among these labels, their specific uses 
and interpretation have not been consistent in practice, often reflecting personal preferences, 

training, source references, or even just plain old habits. 

For the purposes of this guide, we use program as a generic term to describe any type of 
program, policy, project, practice, product, or process that is a target of evaluative inquiry. By 
extension, we use program theory as an umbrella term for any type of visual model of the 

underlying logic of a program.  
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Audience 

The primary audience for this guide is program funders, designers, managers, evaluators, and 
other practitioners currently engaging with program theories as part of their work. The guide will 
be of relevance to both new and more experienced practitioners with an interest in broadening 
their repertoire of program theories. In the presentation of the different types of program 

theories, we have endeavored to make any complex and technical aspects of the modeling 
techniques accessible to a broad range of practitioners. 

Structure 

The guide is structured around brief descriptions of ten different types of program theories: 

1. Logic model 
2. Logical framework  
3. Theory of change 
4. Context-mechanism-outcome configuration 

5. Causal loop diagram 
6. Stock and f low diagram 
7. Concept map 
8. Network map 

9. Path model 
10. Nested/Hybrid model  
 
Exhibit 1 offers a summary table of these types 

of program theories, highlighting comparative 
benefits and limitations of each. In the individual 
chapters, we provide a more detailed description 
of each type of program theory in its scope and 

purpose, as well as its main benefits and 
limitations. To facilitate comparison, we 
illustrate each program theory using the same 
worked example of a teaching assistant program. 

By using a common case example, we hope that 
the similarities and distinctions among the 
different types of program theories stand out 
with more clarity. Finally, we include illustrative 

real-world case applications of each type of 
program theory and highlight useful resources 
when relevant.  

There is of course no one-size-fits-all recipe for good (or even decent!) program theories in 

evaluation. Good program theoriesðand all the types of models and other visual techniques 
presented in this guideðrequire equal parts know-how, technical skills, and perhaps more 
importantly, reflective practice. To facilitate reflective practice, in our last chapter we provide a 
set of practical principles for designing program theories. We highly encourage readers to 

continue improving the different types of program theories presented in this guide.  

Teaching Assistant Program 
 
The worked example that we use to illustrate 

the various types of program theories is a 
fictitious teaching assistant program 

designed to support teachers in elementary 
schools.  
 

The purpose of the teaching assistant 
program is to reduce classroom disruptions 
and improve classroom relations. This in 

turn is expected to improve the classroom 
climate and the ability of teachers to focus 

on teaching, resulting in improved student 

learning.  
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Promoting an Equity Perspective in Program Theories 

We strongly believe that program theories can be a useful tool towards promoting equity and 
transformative change in an evaluation (Lemire, Whynot, & Montague, 2019). If designed and 
implemented well, program theories can address inequities, shift power dynamics; reduce 
disparities, exclusion, and discrimination; and increase the autonomy and voice of 

people who have been marginalized or excluded based on race, ethnicity, gender, ability, sexual 
orientation, and other dimensions. Towards this end, and throughout this guide, we have 
included suggestions for how to promote an equity perspective in program theories.  

Exhibit 1. Different Types of Program Theories  
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1. LOGIC MODEL 
Description 

The primary purpose of a logic model is to 
provide an accessible overview of the main 

components of a program. Logic models are 
useful for outlining desired program outcomes as 
well as the inputs, activities, and outputs that will 
help the program attain those outcomes. Some 

logic models also quantify specific benchmarks 
for outputs and outcomes. 

Logic models are often presented in a tabular 
format structured around program inputs, 

activities, outputs, and outcomes. 

¶ Inputs refer to program resources, funding, 
materials, equipment, technology, staff, or any 
other support services and material resources 

available to the program.  

¶ Activities refer to the concrete actions, events, and strategies implemented by the program.  

¶ Outputs refer to the concrete products delivered by the program (emerging directly from the 

program activities).  

¶ Outcomes refer to knowledge, skills, attitudinal, behavioral, and other changes experienced 
by the program participants (and other stakeholders). Outcomes often are broken down to 
short-term, medium-term, and long-term outcomes (by some referred to as impact)1 and can 

be depicted in separate columns or text boxes.  

Some logic models also include contextual factors that could influence the program. These are 
aspects of the program setting that could influence the programôs ability to deliver the intended 
outcomes. In their visual presentation, logic models can be oriented from left to right or from top 

to bottom. We provide an example of a generic logic model of the teaching assistant program in 
Exhibit 2.  

Logic Model versus Theory of Change 

The terms logic model and theory of change 

often are used interchangeably. 

One key distinction between these is that a 
logic model simply lists program inputs, 
activities, outputs, and outcomes without 

specifying how each of these is connected.  

A theory of change uses many of the same 
building blocksðactivities, outputs, and 
outcomesðbut specifies how each of these 

is connected (see section on Theories of 

Change).  
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Exhibit 2. Logic ModelðTeaching Assistant Program 

 

Benefits and Limitations 

Logic models provide an accessible overview of 
the main components comprising a program. This 
can be beneficial when communicating what the 

program is to funders, stakeholders, and other 
audiences unfamiliar with the program. By 
focusing on the most salient program components, 
logic models also can serve to focus and provide a 

structure for monitoring and evaluating program 
implementation and performance. Logic models 
frequently are featured in reports and publications, 
and evaluation commissioners and funders often 

request and expect logic models as part of a 
proposal.  

In terms of limitations, the linear and tabular 
presentation of logic models provides for an 

overly simplified description of a program. It can 
be difficult to adequately capture all pertinent 
aspects of a program with only the categories of 
inputs, activities, outputs, and outcomes. Though 

the tabular format indicates the general logic of 
the program, a logic model does not describe the 
ways in which specific program components are 
connected to one another and with the outcomes 

of interest. As such, logic models are unable to 

Promoting Equity 

Centering the purpose of our program 
theories on equity is a necessary first step 

towards promoting equity in program 
theories. Common practice in program 
theories is to focus on the immediate, 

surface-level outcomes of the program.  

If we are to promote equity in our program 

theories, we will need to reach beyond 
traditional outcomes to focus on outcomes 

that speak directly to the root causes of 
inequities. Root causes are the underlying 
factors that create social issues and that 

make those issues likely to persist even 
though a program might be in place to 
alleviate more surface-level needs of the 

affected individuals and communities. 

As just one example, we need to shift our 

focus on increased student academic 
achievement to focus instead on gaps in 

student academic achievement and 
addressing underlying causes for gaps in 
student academic achievement. This shift 

entails being explicit about the population 
expected to benefit from the program and 
giving priority to disadvantaged and 

marginalized groups of students. 
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capture the more complex relationships between components and outcomes that can be useful to 
examine as part of an evaluation.  

Real-World Applications 

Exhibit 3 illustrates a logic model depicting the main components of an organizational change 
intervention. The authors grouped activities (4-Day Residential Workshop, Innovation Project, 

Online Networking) and short-term outcomes (Empowerment Strategies and Change 
Management Strategies) within the main boxes.  

The logic model also highlights assumptions and external factors in separate boxes. The external 
factors are marked with plus and minus signs to indicate positive and negative program 

influence, respectively. Whereas the authors listed program participants under Outputs, some 
might prefer to list the participants under Inputs.  

Exhibit 3. Logic Model with Explicit Assumptions and External Factors 

 
Source: Adapted from Havaei and Macphee (2015) 
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Exhibit 4 presents a logic model of a program promoting the use of diagnostic assessment in 
primary schools. The logic model is framed by a problem statement (the absence of diagnostic 
assessment) and oriented towards a corresponding goal (to upgrade teacher-led assessments). 

The author used bold font to indicate key activities (e.g., screening and referrals) and the key 
student outcome (enhanced student learning). The model also specifies the underlying rationale 
and most salient assumptions for the program. External factors are described in a separate text 
box.  

Exhibit 4. Logic Model with Clearly Articulated Problem Statement and Program Goal 

 
Source: Adapted from De Lisle (2015) 

Resources 

The Education Logic Model (ELM) application is a free, downloadable software that supports 
development of logic models and theories of change. The ELM was developed by the Regional 

Educational Laboratory (REL) Pacific. See 
https://ies.ed.gov/ncee/edlabs/regions/pacific/elm.asp. 

https://ies.ed.gov/ncee/edlabs/regions/pacific/elm.asp
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2. LOGICAL FRAMEWORK 
Description 

The logical framework (logframe) matrix is widely used in international development 
evaluation.2 Originally intended as a program planning and implementation tool, logframes 

primarily depict how program activities are intended to lead to a specific set of measurable 
outcomes and impact. In its practical application, a logframe is developed ideally during the 
program design and planning stage, with revisions made throughout the implementation of the 
program.  

The logframe matrix is typically in the form of a table, with rows for program components 
(activities, outputs, outcomes, impact) and columns for measurement information (program 
summary, indicators, means of verification, risks/assumptions). However, developers can easily 
adapt this structure to preferences within different government and donor organizations. 

A logframe matrix for the teaching assistant program is presented in Exhibit 5 , with generic 
structure and category labels. 

Exhibit 5. Logframe MatrixðTeaching Assistant Program 

 

Benefits and Limitations 

There are many potential benefits of using logframes. If designed and implemented well, the 
logframe matrix can support program planning, management, and monitoring. As a management 
approach, the logframe matrix also can serve as the program overview and work plan for the 

program, guiding program implementation and management (Imas & Rist, 2009). As a 
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monitoring tool, the logframe provides structure and focus by establishing key activities, outputs, 
and outcomes to be monitored; by connecting these with measurable indicators; and by 
identifying plausible risks and assumptions (Imas & Rist, 2009). It also serves as an 

accountability tool to the client by monitoring progress and achievement of targeted outcomes 
and impacts. The Logframer software allows for logframes to be directly linked with a budget, 
calendar, and a monitoring interface.  

One limitation of the logframe is the linear, 

tabular visualizationðresembling the logic 
modelðwhich limits its ability to capture 
more complex causal relationships underlying 
programs. The common focus on quantitative 

indicators in logframes also limits the role of 
qualitative means of verification. This 
limitation potentially results in 
oversimplification and omission of key aspects 

of a program (referred to by some as the ñlack-
frameò issue) and potentially limits or even 
blocks program adaptation in response to new 
opportunities and challenges (referred to by 

some as the ñlock-frameò issue).  

In general, the logframe should not be 
considered a stand-alone tool, but rather 
designed and implemented in tandem with 

other types of program theories (Freer & 
Lemire, 2019; Teskey, 2021). 

Real-World Applications 

Exhibit 6  illustrates a logframe for a redesign of an integrated water and pollution management 
program in Zimbabwe. The author used numbering (1-5) to connect specific activities and 
outputs described in the narrative summary with specific indicators and means of verification.  

Resources 

Logframer is a freeware tool that facilitates development of a logframe. Logframer has an 

integrated project planning and monitoring interface with calendar and budget. See: 
https://www.logframer.eu/content/step-step-guide-through-logframe. 

Promoting Equity 

There are several ways of promoting equity in 

the context of logframes:  

¶Include equity-focused output/outcome 

statements wherever possible.  

¶Include disaggregated data by sex, geography, 
income, and race in all people-focused 

indicators; and actively consider how these 
interact to amplify disadvantage 

(intersectionality).  

¶Include equity factors in the risks/assumptions 

section; for example, informed by a Gender 
Equality, Disability, and Social Inclusion 

(GEDSI) analysis.  

¶Actively consider and include potential 

unintended consequences in risks, such as 
gender-based violence, in line with a do no 

harm approach. 

https://www.logframer.eu/content/step-step-guide-through-logframe
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Exhibit 6. Logframe Using Numbering to Make Connections among Components 

 
Source: Adapted from Wright (2003) 
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3. THEORY OF CHANGE 
Description 

The purpose of a theory of change (ToC) is to 
make explicit how and in what way specific 

program activities are expected to lead to specific 
outputs, which in turn are expected to lead to 
specific outcomes.3 ToCs visualize the 
hypothesized connections among activities, 

outputs, and outcomesðthe underlying 
assumptions of how the program works. More 
developed ToCs also include contextual 
conditionsðwithin which the program is 

embeddedðthat can influence the ability of the 
program to generate the desired outcomes. Some 
ToCs include alternative explanations for the 
program outcomes, such as ñrivalò programs 

influencing the outcomes (Lemire et al., 2012). 

ToCs usually consist of the same basic building 
blocks as a logic model: inputs, activities, outputs, 
and outcomes. These are visually presented in a 

diagram and accompanied by a narrative 
description. The narrative description follows an 
ñif /thenò logic, with a strong focus on why change is expected to happen in a particular way. The 
ToC diagram is structured around boxes for activities, outputs, and outcomes, with line arrows 

(assumptions) indicating how these are connected.  

Though there is no standard format for a ToC, a generic version for the Teaching Assistant 
Program is provided in Exhibit  7. As illustrated, the ToC depicts connections between specific 
activities and outcomes by using arrows. The ToC also indicates the most salient contextual 

conditions (Influencing Factors). The outcome boxes describe the direction of change, for 
example, Better Classroom Climate and Learning Environment are intended to lead to Increased 
Learning.  

Theory of Change  

versus Theory of Action 

A distinction is sometimes made between 

theory of change and theory of action. 

Theory of change refers to the processes 
through which change is expected to come 

about to achieve the program outcomes. It 
describes how change happens in the 

context in which we are working and for the 

people with whom we are working. 

Theory of action refers to the program 
inputs, outputs, and activities, as well as 

how these are to be implemented. It 
describes the mix of things we will do to 

affect and contribute to these changes. 

In practice, many theories of change include 

both a theory of change and a theory of 

action. 
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Exhibit 7. Theory of ChangeðTeaching Assistant Program 

 

 

Benefits and Limitations 

In marked contrast to the tabular logic models and 
logframes presented in the preceding sections, a 

theory of change centers on the inner workings of 
a program. If designed and implemented well, the 
use of a ToC can be a rich source of information 
regarding a programôs progress, intended and 

unintended outcomes, and underlying causal 
structure. 

By detailing how specific activities and outputs 
lead to specific outcomes, and how these are 

influenced by contextual factors, the ToC can 
support development of fine-grained hypotheses 
about how the program is intended to generate the 
desired outcomes. The ToC approach can also 

facilitate learning and adaptation, through regular 
revisiting and updating of the initial ToC as 
implementation progresses and data is collected 
and used to refine key aspects of the ToC.  

For evaluation and monitoring, well-developed 
ToCs can structure and focus the data collection 
and analysis by identifying the most salient 
program components, contextual conditions, and outcomes. By explicating the underlying logic 

Promoting Equity and Do No Harm 

Program theories tend to focus on a select 

set of intended and often positive outcomes; 
that is, outcomes that represent a beneficial 
change to program participants and other 

stakeholders.  

However, programs cannot always be 
assumed to only do good. Many programs 
have unintended consequences that might or 

might not be positive. Increasing the risk of 
gender-based violence or increasing the 
work burden for women are examples of 

negative unintended consequences.  

In developing/refining a program theory, 
make sure to consider and (when relevant) 

include:  

Å Side effects (adverse spillover effect of 

the program) 

Å Paradoxical or counterproductive effects 
(opposite of the intended program effect) 

Å Inequitable effects (unfair differences 

across program participants)   
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of a program, ToCs also allow us to examine and 
better understand how and why programs work 
(or fail to work), whereby important program 

learning can take place.  

Theories of change support more versatile and 
complex program modeling, as compared with 
tabular logic models and logframes. However, 

ToCs still are somewhat limited in their ability to 
address certain types of complexity, such as non-
linear and dynamic outcome patterns. Though 
these types of complexity to some extent can be 

described in the narrative section of the ToC, the 
more complexity and systems-oriented program 
theory approaches, such as causal loop diagrams 
and stock and flow diagrams described later in 

this guide, are better suited to visualize this type 
of complexity.  

Real-World Examples 

The theory of change in Exhibit 8 is from an 
evaluation of multiple energy policies. The theory 
of change describes the interaction between the 

policies and the sustainability and emissions, 
affordability, prices, and security of the supply of energy.  

The different types of policies (e.g., Smart Meters and Products, Network Regulation, Cost Cap) 
are presented on the left side, each of which is color-coded according to its primary focus (e.g., 

blue indicates reduction of bills; green indicates carbon reduction). The authors also color-coded 
the connections (causal links) to show whether a positive change in a policy activity, output, or 
outcome reflects a positive (blue), negative (orange), or uncertain change (grey) in a connected 
output or outcome. Finally, the authors used different shades of orange to indicate intermediate 

(e.g., More Competitive Supply Market and Reduced Unit Cost) to final outcomes (Decreased 
Bills).  

Distinguishing Between How and Why a 

Program Works  

A useful distinction can and should be made 

between explaining how and why a program 

works. 

Explaining how a program works entails 
determining and describing the program 

activities and outputs that either individually 
or collectively generate a desired outcome. 

By identifying and describing these program 
activities and products, our program theories 
can support important insights into how the 

program works. 

Explaining why a program works entails 
determining and describing the underlying 
psychological processes generating a 

specific outcome. These underlying 
processes are referred to as mechanisms. By 
specifying the underlying mechanisms, 

program theories can support important 
insights into why the program works and 

why the program makes a difference for the 

participants. 
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Exhibit 8. Theory of Change with Color-Coded Causal Links  

 
Source: Adapted from Wilkinson et al. (2021) 

 

The theory of change in Exhibit 9 is from an evaluation of a nutrition and physical exercise 
program that aims to reduce bone fractures in people who are elderly. The green boxes identify 

the outcomes directly affected by the program. The authors also specified targets of program 
success, as well as how and when these targets would be measured, a useful strategy for 
establishing a clear connection between the theory of change and the data collection. The 
selected targets for program success were the outcomes closest to and most directly affected by 

the program.   
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Exhibit 9. Theory of Change with Color-Coded Direct Outcomes and Targets  

 
Source: Adapted from Renger and Titcomb (2002) 

 

Resources 

Theory of Change Online (TOCO) is a web-based software designed to develop and edit theories 

of change, visualizing outcomes, indicators, rationales, and assumptions. The software requires a 
subscription. See: https://www.theoryofchange.org/toco-software/. 

 

https://www.theoryofchange.org/toco-software/
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4. CONTEXT-MECHANISM-OUTCOME 
CONFIGURATION 

Description 

Pawson and Tilley (1997) introduced the context-
mechanism-outcome (CMO) configuration as part 
of their realist evaluation approach. The purpose 
of CMOs is to describe the generative processes 

(mechanisms) promoting behavioral changes 
(outcomes) in a given setting (context).  

CMO configurations most often are presented in 
the form of a table or in simple box diagrams 

complemented by a more detailed narrative 
description. The CMO configuration can involve 
multiple contextual conditions, mechanisms, and outcomes.  

Exhibit 10 presents an illustrative CMO configuration for the teaching assistant program. As 

compared with other program theories, the focus of the CMO is on the mechanisms (the teaching 
assistant feels confident and empowered to support the teacher) through which the intended 
outcome is generated (improved classroom environment).  

Exhibit 10. Context-Mechanism-Outcome ConfigurationðTeaching Assistant Program 

 

  

What Is a Mechanism? 

Mechanism refers to the underlying 
psychological processes that bring about the 

outcome of interest. Mechanisms can be in 
the form of participant reactions and 
responses to program activities, such as 

increased sense of efficacy, empowerment, 

or motivation, as well as behavioral changes.  
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Benefits and Limitations 

One benefit of CMO configurations is that they bring attention to why and under what 
circumstance outcomes are generated. The emphasis on making relevant mechanisms explicit 
provides for a more fine-grained and nuanced understanding of participant reactions and 
responses to program activities, and in extension a better understanding of why the program 

made a difference.  

In practical applications, one common limitation of the CMO configuration relates to the 
conceptual confusion surrounding the term mechanism (Lemire et al., 2020). Mechanisms have 
been defined and operationalized as program components, participant psychological reactions to 

program components, or participant behavioral reactions to program components, as well as 
combinations of these. Evaluators have experienced difficulties distinguishing between context 
factors and mechanisms, as well as between mechanisms and outcomes (Nielsen, Lemire, & 
Tangsig, 2021).  

Real-World Applications 

The CMO configuration in Exhibit 11 depicts the 

interaction among context, mechanisms, and 
outcomes for a program aimed at reducing long-term 
sickness absence. The CMO configuration focuses 
on the interplay among employees, line managers, 

and senior management in an organization.  

The authors adapted the traditional CMO template 
by including the program that is intended to trigger 
the mechanism. The authors also used plus and 

minus signs to specify contextual conditions that 
positively or negatively influence the mechanisms of 
interest. For example, conflicting perspectives and 
agendas within an organization have a negative 

influence on the mechanism.  

Promoting Equity 

Program theories reflect a shared set of 
assumptions about how and why a program 

is intended to bring about change. This is 
potentially problematic because our 
assumptions are heavily influenced by social 

norms, biases, and privilege, all of which are 
internalized at the individual, organizational, 

and systemic level.  

If we are to promote equity in our program 

theories, we need to critically examine and 
question the assumptionsðand 

mechanismsðcomprising our program 
theories. Active assumption testing and self-
reflection on our own biases is a critical step 

towards promoting equity and avoiding 

negative unintended consequences. 
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Exhibit 11. CMO Configuration with Positive and Negative Context Factors  

 
Source: Adapted from Higgins, Halloran, and Porter (2015) 

The CMO configuration in Exhibit 12 was developed as part of a realist evaluation of an 
integrated nutritional and smoking cessation program in Scotland. The authors used a tabular 
format depicting four parallel CMOs for different types of program participants (e.g., 

participants in the early stages of behavioral change). For each of these subgroups, the authors 
provided a narrative description of the mechanisms. The outcome column summarizes the extent 
to which the participants in the program reduced weight gain after smoking cessation. By 
detailing the CMO configurations for different participant groups, the authors were better able to 

explain the different ways in which the program made (or failed to make) a difference.  
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Exhibit 12. CMO Configuration with Outcome Ratings  

 
Source: Adapted from Mackenzie et al. (2009) 

 

Resources 

There is no specific software for developing CMO configurations. Most evaluators use 

PowerPoint or MS Word.  
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5. CAUSAL LOOP DIAGRAM 
Description 

Causal loop diagrams emerged from systems 
thinking and complexity science. The purpose of 

causal loop diagrams is to depict more complex 
outcome patterns, accounting for positive and 
negative feedback loops as well as emerging, 
delayed, and unintended outcome trajectories.  

The visual display of causal loop diagrams usually 
consists of program components and outcomes 
presented in text boxes and causally linked to one 
another using line arrows. Each line arrow has a 

direction and polarity. Arrows with a plus sign (+) 
indicate that a change in the first variable in a certain 
direction causes a change in the second variable in 
the same direction. Arrows with a minus sign (ī) 

indicate that the change in the first variable in a certain direction causes a change in the second 
variable in the opposite direction. 

Emerging outcomes can be presented with dotted line arrows. Delayed outcomes can be 
represented by double bars (||) on the line arrows. 

Causal loop diagrams can include feedback loops that are either reinforcing or balancing. 
Reinforcing causal loops are indicated with an ñRò and balancing causal loops are indicated with 
a ñB.ò Reinforcing loops refer to causal loops where a change in one direction is compounded by 
more change in the same direction. Balancing loops refer to causal loops where a change in one 

direction results in a change in the opposite direction.  

The causal loop diagram for the teaching assistant program in Exhibit 13 represents causal 
pathways, with directions of influence depicted by arrows. The long-term learning outcome is 
highlighted in bold.  

Determining Reinforcing and Balancing 

Feedback Loops 

Whether a loop is reinforcing or balancing 
depends on the polarity (positive or 
negative) and the number of the arrows 

comprising the loop. 

A causal loop with an even number of causal 
arrows with a negative polarity (or where 

none are present) is reinforcing. 

A causal loop with an odd number of causal 

arrows with a negative polarity is balancing.  
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Exhibit 13. Causal Loop DiagramðTeaching Assistant Program 

 

Benefits and Limitations 

The main strength of causal loop diagrams is that they allow for more complex causal patterns to 
be visualized, as compared with the more linear logic models, logframes, and to some extent 
theories of change. The ability to visualize feedback loops is particularly useful when examining 
the nature of the interactions between the program activities and outcomes, as well as the wider 

context within which the program is embedded. This type of information supports a better 
understanding of how and why programs work.  

The necessary tradeoff of the added complexity is that causal loop diagrams can be less 
accessible to stakeholders unfamiliar with the modeling technique and associated terminology. 

For communication purposes, causal loop diagrams can be overwhelming. The level of 
complexity also entails that causal loop diagrams are more difficult and time consuming to 
develop. For these reasons, engaging stakeholders in the process of constructing causal loop 
diagrams can be difficult.  

Promoting Equity 

Traditional program theories often assume that change is linear, emerging through a uniform trajectory of short-, 

medium-, and long-term outcomes across all program participants.  

This assumption is likely flawed. Different subgroups of program participants may experience and respond to the 

program in different ways, resulting in different outcome trajectories.  

For this reason, careful thought should be given the different types of outcome trajectories that could be relevant to 

depict for different subgroups in the program theory.  

As illustrated in the real-world examples in this guide, there are simple visual techniques to indicate emerging 
outcomes (dotted lines), delayed outcomes (||), or disrupted outcomes (Ƌ). Different stages of the outcome chain 

also can be identified by color-coding the lines and symbols.  

Of course, many other symbols, icons, and visualization techniques can be relevant potentially when depicting 

various outcome trajectories. 
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Real-World Applications 

The causal loop diagram in Exhibit 14 is from an evaluation of a leadership development 
program (ñLDPò) for district managers in Ghana. The program aims to advance the application 
of systems thinking in health care. The directions of influence are depicted by line arrows, with 
influence in the same direction represented by positive arrows. Two reinforcing feedback loops 

(ñR1ò and ñR2ò) are numbered to link with a narrative description of the loops. The authors also 
use thin lines for the short-term outcomes and thick lines for the medium-term outcomes, 
visualizing their temporal dimension.  

Exhibit 14. Causal Loop Diagram with Thin and Thick Line Arrows for Short-Term and Medium-Term 
Outcomes  

 
Source: Adapted from Kwamie, van Dijk, and Agyepong (2014)  
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Exhibit 15 illustrates a causal loop diagram for a health promotion policy in a multisectoral 
health system in Australia. The dominant factors are highlighted in bold font. The authors used 
color-coding (blue, red, and green) to distinguishðyet capture the interplay ofðdifferent types 

of leadership and governance related to the health care policy (Health Governance versus 
Governance for Health). To provide a more reader-friendly diagram, the authors used icons to 
represent facilitating (happy face) or inhibiting (sad face) feedback loops on the health 
promotion policy.  

Exhibit 15. Causal Loop Diagram with Face Icons for Facilitating and Inhibiting Feedback Loops 

 
Source: Adapted from Littlejohns et al. (2018) 

In Exhibit 16, the authors developed a causal loop diagram for a program aiming to improve 
teaching and student performance. Instead of using a plus or minus sign to indicate the direction 

of the flow, the authors used ñSò for same and ñOò for opposite polarity, respectively.  

The arrows color-coded in blue and highlighted in bold represent possible leverage pointsðor 
activitiesðthat might positively change the direction of the feedback loops to improve the 
program. For instance, one might attempt to cope with an increase in teacher workload by 

monitoring workload and hiring more teachers (loop ñIò) to reduce workload.  
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This illustrative example demonstrates how causal loop diagrams can be used to support program 
planning and development. 

Exhibit 16. Causal Loop Diagram with Leverage Points for Program Improvement 

 

Source: Adapted from Hirsch, Levine, and Miller (2007) 

Resources 

The System Dynamics Loop Generator is a free online tool for developing causal loop diagrams. 

See: http://sysdyn.simantics.org/. 

http://sysdyn.simantics.org/
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6. STOCK AND FLOW DIAGRAM 
Description 

Stock and flow diagramsðby some considered a 

variant of causal loop diagramsðis a systems-oriented 

modeling technique. The purpose of stock and flow 
diagrams is to describe how programs work in terms of 

variations in stocks (key program outputs and 

outcomes) and flows (program processes). Stock and 

flow diagrams can also be used to identify leverage 
points for changing the system, which is 
particularly useful for programmatic adaptations.    

 
In stock and flow diagrams, stocks are often 
presented as boxes with text labels. Stocks refer to 
accumulations of interest to the program, such as number of teachers, high-performing students, 

or positive classroom climate.  

Flows refer to processes, activities, or decisions that increase or decrease the stocks. These are 
typically represented with thick or double arrows. In line with causal loop diagrams, each flow 
has a direction and polarity. A positive flow means that a change in the first variable in a certain 

direction causes a change in the second variable in the same direction. Conversely, a negative 
flow means that a change in the first variable in one direction results in a change in the second 
variable in the opposite direction. 

Stock and flow diagrams also can include causal loops. A change in the level of a stock can feed 

back, around a causal loop, to either amplify or oppose the original change (see section on 
Causal Loop Diagrams). 

In the stock and flow diagram in Exhibit 17, the boxes represent stocks (accumulations), such as 
Learning Environment and Classroom Climate. The arrows represent inflows and outflows 

(processes that change the amounts accumulated), such as Pedagogical Support (inflow) and 
Classroom Disruptions (outflow) for the Learning Environment (stock). 

Leverage Points 

Leverage point is a place in a system where 

(a) a relatively small local change can 
produce major effects throughout the 
system, and (b) communities are likely to be 

willing, and able, to make the required 

change (Proust et al., 2012). 
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Exhibit 17. Stock and Flow DiagramðTeaching Assistant Program 

 

Benefits and Limitations  

One benefit of stock and flow diagrams is that 
they allow for a better understanding of how a 

program behaves; that is, how variations in 
program processes influence variations in 
program outputs and outcomes. In this way, 
stock and flow diagrams can help identify both 

beneficial and problematic program dynamics, 
such as processes that enhance or reduce 
program outcomes. Understanding the program 
dynamics can also motivate and inform further 

program development.  

Stock and flow diagrams also can provide for a 
better understanding of how participants ñflowò 
through the program. They even can support 

more advanced simulation modeling of future 
program developments.  

Similar to causal loop diagrams, the complexity 
of the stock and flow diagrams can pose a 

barrier to stakeholders who are not familiar with 
the modeling technique and associated 
terminology. Developing stock and flow 
diagrams also requires sufficient technical 

knowledge and skills to apply relevant 

Promoting Equity 

Systemic factors are important to include in 

program theories. If we are to promote equity 
in program theories, we need to award attention 

to the influence on structural racism, sexism, 
and the many other systemic factors that 

produce and sustain inequities.  

Structural racism is a very complex, dynamic 

system with interlinked social, political, and 
economic components. For this reason, 
program theories need to capture how 

interconnections between the program and 
existing policies, social and institutional 
practices, and cultural representations and 

narratives reinforce inequities.  

By capturing and closely examining these in 
our program theories, we will be better 
positioned see how and in what ways race, 

gender, and other privileges and disadvantages 
fundamentally affect our program. It is 

important to actively consider intersectionality; 
that is, multiple forms of inequity and 
disadvantage. For example, a Black woman 

with a disability might have a very different 
experience than might a White woman who had 

no disability.  

The Aspen Institute (2009) published a helpful 

guide on how to incorporate structural racism 

analysis in program theory development.  
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softwareðespecially if the goal is to simulate future program developments. 

Real-World Applications 

Exhibit 18 provides a simple example of a stock and flow diagram. The diagram contains two 
stocks: number of cars and car dependence of community. The thick arrows (with ñtapò symbols) 
represent processes that can drive the levels of their affected stocks up (inflow) or down 

(outflow). For example, the processes that increase the number of cars is an inflow to number of 
cars. The thin-lined arrows represent how stocks can influence the processes. For example, car 
dependence of community influences processes that increase the number of cars. The encircled R 
in the diagram indicates that this is a reinforcing (positive) feedback loopðas the number of cars 

increases, the car dependence of the community increases, which in turn leads to an increase in 
cars. 

Exhibit 18. Stock and Flow Diagram with Markers for Positive and Negative Processes 

 
Source: Adapted from Proust et al. (2012)  

The stock and flow diagram in Exhibit 19 was used as part of an evaluation of a program for 

transition-age youth with emotional and behavioral challenges in the southeastern United States. 
The stocks are depicted as four boxes, one in each corner: Transition-Age Youth With 
Unmanaged [Severe Emotional Disturbance], Transition-Age Youth With Managed SED, Young 
Adults With Unmanaged SED, and Young Adults With Managed SED.  

The double-lined arrows represent flows, depicting how transition-age youth might flow from 
one stock to another over time. The rate of flow, depicted with a valve across each arrow, can be 
used to quantify the number of units (youth) flowing over a fixed unit of time (e.g., week, month, 
year) based on data.  

There are also external flows in and out of the program. For example, new youth age into the 
transition-age youth stocks, emerging from a cloud on the left side of the diagram. Similarly, 
young adults leave the program over time, as indicated by the clouds on the right side of the 
diagram. 
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In a separate program theory, the authors enhanced the stock and flow diagram with causal loops 
(see Exhibit 33 in section on Nested and Hybrid Models).  

Exhibit 19. Stock and Flow Diagram with Both Unidirectional and Bi-Flow Arrows  

Source: Adapted from Lich et al. (2017) 

The stock and flow diagram in Exhibit 20 was developed for a program aiming to improve 
teaching and student performance (a corresponding causal loop diagram for the program is 

presented in Exhibit 16). The stock and flow diagram is structured around two stocks: Students 
with Learning Problems and Teachers. The external flows in and out of these stocks are depicted 
with thick arrows (and clouds), such as New Students with Learning Problems and Learning 
Problems Remedied. The other processes connecting and affecting these two stocks are depicted 

with thin-line arrows (e.g., Teacher Workload).  

The authors used Vensim software to develop and convert the stock and flow diagram into a 
mathematical simulation model that was used to estimate how different changes to the diagram 
are likely to affect the stocks and flows.  
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Exhibit 20. Stock and Flow Diagram With External In and Out Flow 

 
Source: Adapted from Hirsch, Levine, and Miller (2007) 

Resources 

A brief guide by Daniel Aronson and Daniel Angelakis (1999) offers procedural guidance and 
practical lessons learned on how to convert causal loop diagrams into stock and flow diagrams. 
See: https://thesystemsthinker.com/wp-content/uploads/pdfs/100602pk.pdf. 

Vensim is a license-based software for developing and analyzing stock and flow diagrams, 

causal loop diagrams, and other types of models. The software also has several features for 
model simulation and optimization. See https://vensim.com/. 

 

https://thesystemsthinker.com/wp-content/uploads/pdfs/100602pk.pdf
https://vensim.com/
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7. CONCEPT MAP  
Description 

Concept mapsðreferred to by some as mind 
mapsðare diagrams that can be used to clarify 

and explicate key concepts in a program theory. 
The purpose of concept mapping is to facilitate a 
shared conceptual understanding of one or more 
key concepts or ideas, as well as the relationships 

between these. Concept maps are particularly 
useful in unpacking mechanisms and outcomes 
and in documenting changes in these before and 
after a program is implemented.  

Concept maps are oftenðbut not alwaysð
developed on the basis of statistical analyses, such 
as factor or network analysis. There is no common 
template for concept maps. Most maps are 

visually structured around circles or boxes for key concepts or themes, and relationships between 
these are indicated by connecting lines.  

A generic concept map of the teaching assistant program is provided in Exhibit 21. The map 
depicts four types of strategies used by teaching assistants to reduce classroom conflict (e.g., 

Social Modeling and Verbal Persuasion). The numbered squares indicate survey items related to 
each strategy. The number of layers represent the relative importance (average ratings) attributed 
to each strategy by the teaching assistants.  

Exhibit 21. Concept MapðTeaching Assistant Program 

 

Two Types of Concept Mapping 

A distinction is sometimes made between 

mind maps and concept maps.  

Mind maps refer to visualizations of one or 
more concepts, ideas, or themes. The 
organization and structure of mind maps are 

not defined by statistical analyses.  

Concept maps refer to visualizations that are 
defined by statistical analyses, such as factor 
or network analyses. These maps quantify 

the relationship between different concepts, 

ideas, and themes.  














































































