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Executive Summary 
 

 
In recent years, there have been calls for a shift in the linear way of thinking to adopting a 
systems thinking perspective in solving complex problems. Early childhood development (ECD) 
is a holistic approach that emphasizes the interconnectedness of various domains of child 
development and so requires heightened multisectoral coordination among entities and key 
policy actors within the ECD ecosystem. In-depth understanding of the applications of systems 
thinking tools and approaches is essential for key actors in the ECD sub-sector to help advance 
the global ECD agenda. Drawing from existing systems tools and approaches applied in other 
disciplines, this review has identified how these tools and approaches could be replicated in 
the field of ECD. The review also seeks to orient readers to key terms, originators, and 
contextual underpinnings of the identified systems thinking tools and approaches. Case 
examples of the application of the reviewed systems tools and approaches have also been 
highlighted to provide valuable insights on their application. 
 
This resource will serve as a repository and a reference on systems thinking that will guide 
policymakers and ECD professionals alike to bolster their understanding in the field. Despite 
the comprehensive compilation of this resource, there is a need for researchers and ECD 
program implementers to conduct empirical investigations on the effective application of these 
tools and approaches in the field of ECD, keeping in view the current global trends.   
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1. Introduction 
 

 
In recent times, there has been rapidly growing interest in the applicability of systems thinking 
to a range of disciplines, including early childhood development (ECD). Broadly, systems science 
can be described as an array of analytical approaches and tools that aim at addressing complex 
issues, emphasize looking at the whole rather than isolated parts, and highlight the role of 
interconnection, relationships, feedback loops, and interaction among system parts.1 The 
multifaceted nature of ECD makes it overly complex, and failure to recognize its complexity 
may hinder the attainment of equitable ECD outcomes. A paradigm shift is therefore required 
to transform linear reductionist approaches to dynamic and holistic approaches that appreciate 
the interconnected relationships among ECD systems as well as the views, interests, and power-
play that exists among different actors within the ECD ecosystem.2 
 
Systems approaches enable researchers and decision-makers to investigate system components 
and the dynamic relationships between them at various levels, from the cellular to society 
level. While a range of systems methodologies exist, the most advanced systems methodologies 
seek to model systems to identify potential points for intervention and change.1 
 
Simply put, systems thinking can be defined as a technique of examining issues and building 
solutions.3 It is a problem-solving approach that recognizes the dynamic, ever-changing nature 
of complex systems as governed by history and feedback, where the role and influence of 
stakeholders and the context are critical. In addition, new policies and actions of different 
stakeholders sometimes generate counterintuitive and unpredictable effects long after policies 
have been implemented, which could potentially have unintended consequences in a system. 
Systems thinking can be applied regardless of the field of inquiry and can be informed by a wide 
range of theories, relevant tools, and methods.4 
  
The importance of adopting systems thinking approaches in improving ECD outcomes cannot be 
overemphasized. To illustrate, a study conducted by Venter et al., 2022, aimed at using a 
system dynamics simulation model to describe the causal linkages between improved early 
childhood and preschool learning practices on the education system in South Africa.5 
  
Arguably, the effectiveness of an early childhood development (ECD) program system borders 
on the organizational structure and processes by which different levels of government, public 
and private bodies, and non-state actors prioritize, administer, and supervise ECD 
interventions.6 Despite the growing evidence in the application of systems approaches in 
improving ECD systems, there is still limited understanding of the key elements of systems 
thinking approaches for the implementation and scale-up of ECD interventions among ECD 
practitioners and policymakers.7 Cognizant of these challenges, this project aims to develop a 
comprehensive repository of systems thinking approaches and tools and explore their 
applicability in the field of ECD. This product is designed with comprehensive information to 
allow non-systems-thinking experts appreciate and apply some of the tools and approaches in 
their line of work. It also serves as a useful reference for policymakers and ECD practitioners 
to advance effective policy integration, design, and implementation of ECD programs.  
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Research question: What systems thinking tools/approaches exist and could be replicated in 
the field of ECD?  
 
Research objectives  

1. Review systems thinking approaches and tools that can be applicable in the field of 

ECD.  

2. Establish a compendium of systems thinking approaches and tools to serve as a 

reference for ECD practitioners and policymakers. 

 
Table 1. Definition of systems thinking terminologies  
Terminology  Definition 

Early childhood 
development  

A holistic concept that encompasses children’s cognitive, physical, language, motor, and 
social and emotional development between conception and age 8 years.5 

System A system is a configuration of interacting, interdependent parts that are connected 
through a web of relationships, forming a whole that is greater than the sum of its parts.8 

Systems thinking  A broadly inclusive, cross-disciplinary conceptual framework that focuses on recognizing 
the interconnectedness between the parts of a system and synthesizing them into unified 
view of a whole, acknowledging that the context in which this exists is dynamic and 
changes over time.9 

Complex systems Complex systems are composed of numerous interconnected variables that operate as a 
cohesive entity, exhibiting emergent properties that arise from their collective 
interactions and behaviour over time.9  

 
Applied systems 
thinking  

Using a range of methods and tools from multiple disciplines to better understand and 
intervene in complex systems.2  

 

1.1. Methodology  

This narrative review was conducted by adopting a qualitative methodological approach to 
obtain data through desk review of relevant resources. The study reviewed a wide range of 
systems thinking approaches and tools through published and grey literature using electronic 
databases (PubMed, Scopus, ERIC). These approaches and tools were drawn from disciplines 
such as health, economics, climate change, etc. The review was done in two ways. First, a desk 
literature review was conducted to extract information on systems thinking approaches and 
tools, their origination, distinctive features, and application. The second step consisted of a 
group expert interview that sought to further explore the views of systems thinking experts on 
the approaches and tools as well as their effective application in the field of ECD, leveraging 
the existing ECDAN systems expert group. The references and the application of the reviewed 
systems thinking tools and approaches were tabulated and explicitly explained. The finalized 
product will be uploaded to the ECDAN website with the support of the ECDAN technical team.  
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2. Summary Descriptions of Systems Thinking Tools and 
Approaches by Category 
 

 
There are known broad categories under which systems thinking tools and approaches are 
organized based on their features and applications. However, these five (5) categories outlined 
below are the author’s own constructs. These categories were established based on the usage 
and the application of the tools and approaches. It is worth noting that under each category, 
the systems thinking tools and approaches have been outlined with their corresponding 
references (see Appendix). 
 

1. Complexity-informed evaluation 

2. Describing systems 

3. Facilitating complex systems change 

4. Measuring systems change 

5. Adaptive learning 

2.1. Systems and Complexity-Informed Evaluation (SCIE) 

2.1.1. Development evaluation: An evaluation approach that can assist social innovators to 
develop social change initiatives in complex or uncertain environments. It is suited for 
innovation, radical program redesign, replication of programs, and solving complex issues and 
crises. The approach could be used by ECD programmers to develop behavioral change 
communication strategies in response to ECD crisis in uncertain changing environments. 
(Originated by Michael Quinn Patton, 2010.) 
 
2.1.2. Equitable systems change evaluation: This framework is appropriate for assessing 
systemic change programs that incorporate equity into both programming and evaluation. The 
methodology works explicitly when equity is incorporated into the evaluation design and 
approach, as well as engaging people with lived experience, community service and support 
organizations, and other specialists and interested parties. Such evaluations may also 
necessitate system mapping and network analysis; the identification of system gaps; the 
assessment of system assets, resources, and decision-making; complicated theories of change; 
and the application of iterative learning cycles and developmental evaluation methodologies. 
The tool can be used to map out culturally competent research teams to design, co-create, and 
evaluate ECD interventions.10 (Originated by Margaret Hargreaves.) 
 
2.1.3 Empowerment evaluation: An evaluation approach that aims at increasing the 
probability of achieving program success by providing program stakeholders with the tools for 
assessing the planning, implementation, and self-evaluation of their program, and 
mainstreaming evaluation as part of the planning and management of the 
program/organization. The approach can be used to encourage co-creation of a program design 
and implementation plan for ECD programs to foster deep understanding and support of key 
stakeholders.11 (Originated by David Fetterman). 
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2.1.4. Transformative evaluation: Transformative evaluation was developed through research 
in a voluntary sector youth work organization. The aim was to design a participatory 
methodology that could generate evidence of impact and redistribute the power inherent in 
the evaluation process in such a way that practitioners could habituate it in their professional 
practice. It creates a process that involves the entire organization in assessing impact by 
combining elements of transformative learning, participatory evaluation, and appreciative 
inquiry. This approach also promotes interaction and communication between stakeholders that 
enables learning.12 (Originated by Donna Mertens.) 
 
2.1.5. Culturally Responsive and Equitable Evaluation (CREE): A tool that integrates 
diversity, equity, and inclusion into all phases of evaluation. CREE incorporates cultural, 
structural, and contextual factors into the evaluation plan through participatory processes that 
shift power to those most impacted by the evaluation process. CREE focuses on the conscious 
awareness, recognition, and inclusion of the unique socioeconomic, cultural, and demographic 
profiles of minority groups before, during, and after an evaluation.13 (Originated by Adedoyan 
et al., 2023.) 
 
2.1.6. Systems change evaluation planning worksheet: A tool that is designed to help 
evaluators identify three key elements of a system change evaluation: 

1. Complexity of the dynamics of the system or situation of interest. 

2. Complexity of the dynamics of the system change’s intervention and the intended users 

or stakeholders as well as the purpose.  

3. Methods of the intervention’s evaluation.  

The questions on the worksheet act as prompts to consider in planning an evaluation, rather 
than as objective measures to be quantified and calculated. An evaluator can complete the 
worksheet alone or in a workgroup as part of an evaluation planning process.10 (Originated by 
Margaret Hargreaves.) 
 
2.1.7. Utilization-Focused Evaluation (UFE): An evaluation approach hinged on the principle 
that an evaluation should be judged based on its usefulness to its intended users. It encourages 
the participation of the primary intended user in the entire evaluation process to foster 
ownership. UFE can employ a variety of research designs and data types. In addition, it can be 
used for different types of evaluation, including formative, summative, process, and impact 
evaluation. (Originated by Michael Quinn Patton.) 
 
2.1.8. Principles-Focused Evaluation: This type of evaluation informs choices about which 
principles are well-suited for what context and for what purposes, helping to avoid conflicting 
directives or decisions among project teams. Principles-Focused Evaluation seeks to ascertain 
what principles work for what situations and with what outcomes. (Originated by Michael Quinn 
Patton.) 
 
2.1.9. Blue Marble Evaluation: Blue Marble Evaluation provides a framework for the initial 
review, ongoing development and adaptation, and long-term evaluation of systems 
transformation contributions and impacts. The Blue Marble Evaluation looks backward (what 
has been) to inform the future (what might be) based on the present trajectory (what is the 
current state) and affords evaluators the opportunity to examine what has worked and not 
worked in the past.14 (Originated by Michael Quinn Patton, 2015.) 
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2.1.10. System Evaluation Protocol: A standardized protocol that enables evaluators to 
develop an evaluation uniquely tailored to specific programs. It seeks to address the operational 
and administrative needs in an evaluation environment to standardize evaluation approaches 
while respecting the variety of contexts within which programming is conducted. This protocol 
was created specifically for programs in science, technology, engineering, and mathematics 
(STEM) and outreach programs within the context of education. Its development was jointly 
sponsored by the National Science Foundation and Cornell University.15 (Originated by William 
Trochim, 2008.) 

 

2.2. Describing systems  

2.2.1. Systems thinking and complex adaptive systems: An essential feature of the 
complexity theory paradigm is the concept of complex adaptive systems. Systems that absorb 
information from their environment and create stores of knowledge that can aid action are 
called “complex adaptive systems”16. The concept of complex adaptive systems tries to explain 
how learning and innovation happen in living systems and is also used to describe “nonlinear 
systems” whose behavior is determined by the interaction of their adaptive parts 17The parts in 
complex adaptive systems are diverse in form and ability The system derives its complexity 
from the diversity and the level of interaction between the parts. The complexity of the system 
arises from the collective control that the parts exert on the whole. Thus, the higher the 
number of parts, the higher the level of interaction between them, and consequently the harder 
it is to predict the system’s behavior.  
 
2.2.2. Cynefin framework: Cynefin identifies four behaviors a situation can display: simple, 
complicated, complex, and chaotic or random. With the Cynefin framework, the behaviors and 
the properties that underpin these four states are not entirely drawn from systems theories or 
even theories of chaos and complexity. The framework also draws heavily on network theory, 
learning theories, and third-generation knowledge management. (Originated by David J. 
Snowden,1999.) 
 
2.2.3. CDE model: The CDE model is a system-theoretic model to reason about how teams self-
organize as a reaction to their surroundings. The CDE model posits three conditions that serve 
as meta-variables to shape the speed, path, and outcomes of self-organizing processes in human 
systems. The conditions of the CDE model are:  

1. Container (C): Similarities that contain the system while patterns emerge. 

2. Difference (D): Establishes the potential for change within the system.  

3. Exchange (E): Connects agents to each other through a transfer of information, energy, 

or material.  

2.2.4. Critical Systems Heuristics: A tool essentially designed to identify significant system 
boundaries and explore the consequences of setting those boundaries. The tool can be used to 
map out marginalized communities/individuals who ought to be part of ECD intervention.18,19 
 
2.2.5. Soft Systems Methodology: An action-oriented process of inquiry into problematic or 
messy situations in which users move from finding out about the situation to taking action to 
improve or fix it. The situation is explored using a set of models of purposeful action as 
intellectual devices and tools, to inform and structure discussion about a situation and how it 
might be improved. It uses CATWOE and rich pictures to see the big picture of a complex 
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situation. The CATWOE is a technique that provides a framework for defining and analyzing 
stakeholder perspective.20–22 
 
2.2.6. Systems dynamics: This uses theory of information feedback and control to evaluate a 
business/project. It seeks to predict the system through modeling that contains intricacies of a 
complex structure and the multiple loops that link the elements within the system. Considering 
the multisectoral nature of ECD, this method can be used to evaluate policies and programs of 
agencies/sectors to develop a holistic ECD framework to inform strategic planning of ECD 
programs.20,21 (Originated by Jay Forrester.) 
 
2.2.7. Systems archetypes: Systems archetypes are a collection of generic recurring system 
structures that define common behaviors among system components. They provide templates 
for demonstrating various forms of balancing and reinforcing feedback loops, which can be used 
by teams to diagnose how a system works, particularly how performance varies over time. The 
tool can be used to aid in the development and review of ECD policy documents for countries. 
(Originated by Jennifer Kemeny, Michael Goodman, and Peter Senge.) 
 
2.2.8. Stock and flow diagrams: Stock and flow diagrams are quantitative system dynamics 
tools for displaying a system in a simulated, dynamic environment that can be utilized for 
model-based policy analysis. Stock and flow diagrams explicitly incorporate feedback to 
understand complex system behavior and capture nonlinear dynamics. The tool can be used to 
visualize the behavior of ECCE teachers in preschool systems and understand the intrinsic and 
extrinsic elements that could help mitigate the high attrition rate of teachers within the ECD 
sub-sector.9,23 (Originated by Jay Forrester.) 
 
2.2.9. Causal loop diagram: A causal loop diagram is a system dynamics tool that generates 
qualitative representations of mental models by emphasizing causality and feedback loops. 
Feedback loops can be reinforcing or balancing and could help describe the structure of a 
system, provide a visual representation to help communicate understanding, and capture 
complex systems in succinct form. Causal loop diagrams are frequently created through a 
collaborative process. The drawings can be improved by categorizing the sorts of variables and 
defining the relationships between variables to create a stock and flow diagram. The tool can 
be used to determine the linkages of community involvement in ECD programs and the resultant 
effects they have on the socio-emotional development of children in a graphical way for easy 
understanding and recollection.9,23,24 (Originated by Magoroh Maruyama, 1963.) 
 
2.2.10. Process maps: This refers to a set of tools such as flowcharts that provide a pictorial 
representation of a sequence of actions and responses. Their usage can be quite flexible, such 
as to make clear current processes, as a basis for identifying bottlenecks or inefficient steps, 
or to produce an ideal map to the appreciation of users.25,26 (Originated by Frank Gilbreth.)  
 
2.2.11. System leverage points: These are places within a complex system where a small shift 
in one thing can produce big changes in everything. Leverage points can be described as low or 
high: it’s a low leverage point if a small amount of change causes a small change in system 
behavior, whereas it’s a high leverage point if a small amount of change causes a large change 
in system behavior.16,27,28,29 (Originated by Donella Meadows.) 
 
2.2.12. Outcome mapping: A methodology for planning, monitoring, and evaluating 
development initiatives to bring about sustainable social change. At the planning stage, the 
process of outcome mapping helps a project team or program be specific about the actors it 
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intends to target, the changes it hopes to see, and the strategies appropriate to achieve these. 
It can be employed to map out key stakeholders, influencers, and strategies before the start of 
an ECD program to have a structured implementation plan and the buy-in of these stakeholders 
to ensure effective implementation of the ECD program.30 (Originated by International 
Development Research Centre.) 
 
2.2.13. Limiting factor analysis: A qualitative approach to forecasting whether interventions/ 
programs will succeed, given the degree to which they address the factors of greatest threat. 
The method requires identifying limiting factors such as institutional capacity, public policy, 
enforcement practices, stakeholder support, etc., and inviting a range of experts and 
stakeholders to score and rank the status of the limiting factor. Conceptually useful for planning 
at the start of an ECD program and periodically repeating to ascertain implementation 
progress.19 (Originated by Michael Brown.) 

 

2.3. Facilitating complex systems change 

2.3.1. Complicated and complex systems change—theories of change: Complexity is defined 

as the measure of heterogeneity or diversity in internal and environmental factors such as 

departments, customers, suppliers, socio-politics, and technology16 Complexity theory focuses 

on how parts at a micro level in a complex system affect emergent behavior and overall 

outcome at the macro level. It is concerned with the study of emergent order in what otherwise 

may be considered very disorderly systems. As the complexity of a system increases, the ability 

to understand and use information to plan and predict becomes more difficult. Over time, the 

increasing complexity leads to more change within the system.31  

 

2.3.2 Theory of transformational systems change: Transformational change is a systems 

approach, deriving its power by attending equally to hearts and minds (the inner life of human 

beings), human behavior, and the social systems and structures in which they exist. It tends to 

be multidisciplinary, integrating a range of approaches and methodologies. Transformational 

change is distinguished by radical breakthroughs in paradigms, beliefs, and behavior. In 

transformational change, what were seen as obstacles may morph into opportunities.14,28 

(Originated by Paul Dirac,1927.) 

 

2.3.3. Multiple-level perspective of socio-technical change: This theory conceptualizes 

overall dynamic patterns in socio-technical transitions. It combines concepts from science and 

technology, evolutionary economics, structuration theory, and neo-institutional theory. The 

theory views transitions as nonlinear processes that result from the interplay of developments 

at three analytical levels:32 

• Niches (the locus for radical innovations) 

• Socio-technical regimes (the locus of established practices and associated rules that 

stabilize existing systems) 

• Exogenous socio-technical landscape 
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2.3.4. Three Horizons of innovation and culture change: The practice typically involves a 

facilitated conversation with diverse stakeholders to assist sense-making and strategic action. 

It can be facilitated through multiday workshops or as short exercises to complement other 

activities, including working in ways that are complementary to other approaches and tools. 

Three Horizons practice uses a simple framework that can easily be communicated in a few 

minutes. This framework includes three lines, each representing a system or pattern in the way 

things are done in a particular area of interest (e.g., how an organization operates, values in 

society, or the use of certain forms of technology). It can be thought of as a practice rather 

than a theory, concept, or idea because of the involvement of a diverse group of stakeholders 

to map out how different patterns change over time. It is the experience of being involved in 

the process that helps participants reframe their understanding of the relationship between 

the present and the future. This makes it different from detailed concepts and frameworks.33 

 

2.3.5. Multiple scenario planning: This is a strategic planning method that employs several 

tools to identify and analyze potential future events and consequences. These can include 

quantitative estimates as well as qualitative assessments of alternative outcomes. There is 

much more learning in the planning process than the actual plans or scenarios.34 (Originated by 

Kahn.) 

 

2.3.6. Systemic racism: Simply refers to a system of public policies, social and institutional 

practices, cultural representations, personal beliefs, and history that interact to maintain racial 

hierarchy and organizational norms.34  

 

2.3.7. ABLe Systems Change Framework: The Above and Below the Line (ABLe) Change 

Framework was specifically designed to provide researchers and practitioners with the 

conceptual and strategic tools they need to effectively design and implement community-based 

projects that aim to promote systems change. The Above the Line component emphasizes the 

content of the change by embedding systems change concepts into the initiative’s theory of 

change, while the Below the Line work targets the implementation processes needed to ensure 

that change pursuits achieve what they were designed to accomplish. Four processes are 

emphasized: readiness, capacity, diffusion, and sustainability.35 (Originated by Foster Fishman, 

2011). 

 

2.3.8. Building social networks and community capacity: This concept allows communities to 

develop according to their own priorities and needs through available networks, organizations, 

attitudes, leadership, and skills. Communities can address their challenges locally without 

relying on external support or resources. Effective community capacity-building can be 

stimulated and fostered by national and local governments, and by the capacity that 

communities have already developed, so that power becomes increasingly embedded within 

these communities.36 
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2.4. Measuring systems change 

2.4.1. Incremental versus emergent change: According to the incremental change viewpoint, 

large-scale strategic changes occur gradually inside organizations and are frequently driven by 

a desire to reduce disturbances to the organization, natural organizational processes, or the 

difficulties of overcoming organizational challenges. 

 

Emergent change, on the other hand, refers to continuing adjustments, adaptations, and 

modifications that result in fundamental change without previous desire to do so. This 

transformation occurs as people reestablish routines and deal with eventualities, breakdowns, 

and opportunities in their daily job. Much of this change remains unreported because minor 

adjustments are grouped together as uneventful inertia, and small changes are neither heroic 

nor viable methods to develop a strategy.37 

 

2.4.2. Latent variable analysis: Latent variable models postulate how the properties of 

observable variables relate to latent variables. Latent variables are those variables that are 

measured indirectly using observable variables. So, rather than measuring things that cannot 

be quantified, it is essential to infer the value using variables that can be quantified. 

 

2.4.3. Boolean analysis: The goal of Boolean analysis is to detect linkages between the items 

in a questionnaire or similar data structures in observed response patterns. These deterministic 

dependencies have the form of logical formulas connecting the items.38 (Developed by Flament, 

1976.) 

 

2.4.4. Case study research: A case study focuses on a particular unit—intensive study of a 

person, a group of people, or a project over a sustained period aimed at generalizing over 

several units. It often uses a combination of quantitative and qualitative data. It can be used 

to illustrate the competencies of an ECD program in one setting to advance knowledge and 

practices that can be replicated in another setting.39 (Originated by Frederic Le Play.) 

 

2.4.5. Success Case Method (SCM): This approach is used to assess the impact of organizational 

interventions, such as training and coaching. It is a useful approach to document stories of 

impact and to develop an understanding of the factors that enhance or impede impact. The 

SCM deliberately looks at the most and least successful participants of a program. It seeks to 

ask the following questions to identify and examine extreme cases: “When the program works, 

how well does it work? What is working, and what is not?” The method can be used to offer 

training/coaching to ECD practitioners to adaptively manage an ECD program and to discover 

the yet unknown development pathways from the program activities to the desired 

outcomes.40,41(Originated by Robert Brinkerhoff.) 

 

2.4.6. Qualitative Impact Protocol: The QUIP aims primarily to collect rich and credible 

narrative descriptions of the causal links between project activities and changes in the well-

being of intended beneficiaries. It does this by providing intended beneficiaries with the 

opportunity to describe their experience in an open way that places a high value on their 
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personal perceptions and priorities. Asking intended beneficiaries directly about project impact 

seems ethically correct, but doing so in a credible way is not easy. Typically, a QUIP study 

involves 24 semi-structured interviews and four (4) focus groups, conducted in the native 

language by highly skilled local researchers. However, this number is not fixed and will depend 

on the sampling approach used. The methodology can be used to understand more about 

people’s lives, beliefs, and changed attitudes, and what influenced any changes because of an 

ECD program. This could be done through focus group interviews and a simple questionnaire.42 

(Originated by University of Bath’s Centre for Development Studies.) 

 

2.4.7. Modus operandi case: A theory-based approach in which the evaluator builds a picture 

of predicted effects and supplements this picture through existing research. The evaluator then 

looks for typical patterns of effects and contrasting patterns, and consistency of the “trace” 

with the predicted pattern to help prove or disprove the program theory. This method is used 

to influence ECD policy change because of some observable outcomes that have already 

occurred within the system and seeks to understand what role the investments/grantees played 

in yielding these outcomes.42 (Originated by Michael Scriven.) 

 

2.4.8. Comparative case studies: A research method that systematically compares two or more 

data points (“cases”) obtained through use of the case study method38 (A case may be a 

participant, an intervention site, a program, or a policy). 

 

2.4.9. Causal Link Monitoring: This tool helps project planners and managers identify the 

processes that are required to achieve desired results, and then to observe how those processes 

take place. It’s a way for a project to identify what needs to happen and who needs to be 

involved to achieve results, and then check periodically to ensure that it moves forward as 

planned. This approach can be used to foster wider stakeholder engagement before, during, 

and after the implementation of ECD intervention to have the needed expertise to implement 

the program considering the diverse nature of ECD.43 (Originated by Heather Britt, Richard 

Hummelbrunner, and Jacqueline Greene.) 

 

2.4.10. Outcome harvesting: An evaluation approach in which evaluators, donors, program 

managers, and staff identify, formulate, verify, analyze, and interpret outcomes in 

programming contexts where relations of cause and effect are not fully understood. This 

method helps collect evidence of what has changed, and then, working backwards, determines 

whether and how an intervention has contributed to these changes. It can be employed to track 

the outcomes of ECD intervention through the collection of baseline data where you have a 

high level of uncertainty about what outcomes might occur and/or where you want to capture 

both intended and unintended outcomes, positive or negative.44 (Originated by Ricardo Wilson 

Grau.) 

 

2.4.11. Ripple Effects Mapping: Ripple Effects Mapping is a group participatory evaluation 

method that engages program and community stakeholders to map the chain of effects resulting 

retrospectively and visually from a program or complex collaboration. Ripple Effects Mapping 

(REM) emerged as a distinctively powerful tool to help build community awareness and meet 
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an ever-intensifying evaluation challenge. Ripple Effects Mapping uses its core elements to 

engage program participants and other community stakeholders to reflect upon and visually 

map intended and unintended changes. The REM process documents impact and offers a way 

to celebrate and re-energize program participants. REM is comparatively straightforward and 

cost-effective, and, most importantly, has the potential to generate momentum toward 

meeting future group, organizational, and community goals. REM employs elements of 

Appreciative Inquiry, group reflection, mind mapping, and qualitative data analysis.44 

 

For instance, the foresight obesity map has been used as the basis for describing the complexity 

of the challenge posed by childhood obesity in some countries. Development of the system map 

has supported the discourse on policy interventions and can be used to unpack the complexity 

into more manageable chunks relevant to program and policy.45 

 

2.4.12. Appreciative inquiry: Appreciative inquiry (AI) is an approach to organizational change 

that focuses on strengths rather than on weaknesses—quite different from many approaches to 

evaluation that focus on deficits and problems. Appreciative inquiry is about 

the coevolutionary search for the best in people, their organizations, and the relevant world 

around them. In its broadest focus, it involves systematic discovery of what gives “life” to a 

living system when it is most alive, most effective, and most constructively capable in 

economic, ecological, and human terms. AI involves, in a central way, the art and practice of 

asking questions that strengthen a system’s capacity to apprehend, anticipate, and heighten 

positive potential.44 (Originated by David Cooperrider and Suresh Srivastva.) 

 

2.4.13. Positive deviance: The positive deviance approach is an asset-based, problem-solving, 

and community-driven approach that enables the community to discover successful behaviors 

and strategies and develop a plan of action to promote the adoption of these behaviors by all 

concerned. The approach can be employed to study the relationship between the productivity 

of ECD teachers in schools and remuneration, especially among teachers in low- and middle-

income countries.44 (Originated by Jerry Sternin.)  

 

2.4.14. Contribution analysis: An approach for determining if an intervention contributed to 

bringing about an observed result and in what way, based on verifying solid theories of change. 

It offers a step-by-step approach designed to help managers, researchers, and policymakers 

arrive at conclusions about the contribution their program has made or is currently making to 

achieve outcomes. The essential value of contribution analysis is that it offers an approach 

designed to reduce uncertainty about the contribution the intervention is making to the 

observed results through an increased understanding of why the observed results have occurred 

(or not) and the roles played by the intervention and other internal and external factors.46 

(Originated by John Mayne.) 

 

2.4.15. Process tracing: Process tracing is a research method for tracing causal mechanisms 

using detailed, within-case empirical analysis of how causal mechanisms operated in real-world 

cases. Process tracing can be used for case studies that aim to gain a greater understanding of 

the causal dynamics that produced the outcome of a particular historical case and to shed light 
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on causal mechanisms linking causes and outcomes within a causally homogeneous population 

of cases. It enables causal inferences to be made about how causal processes work in real-world 

cases based on evidence.  

 

2.4.16. Participatory Impact Pathways Analysis (PIPA): PIPA is a workshop-based approach 

that blends impact pathway logic models with network mapping through a stakeholder-involved 

process. PIPA workshops assist participants in making explicit their assumptions and underlying 

mental models about how projects operate, as well as in reaching consensus on how to achieve 

impact. PIPA engages stakeholders in a structured participatory process, promoting learning 

and providing a framework for “action research” on processes of change.47 (Originated 

collaboratively by International Center for Tropical Agriculture, World Fish Center, and 

International Potato Center.) 

 

2.4.17. Multilevel causation: This technique focuses on system leverage points; nested 

ecological micro, meso, and macro levels; and implicit (mental models), semi-implicit 

(relationships, connections, and power dynamics), and explicit conditions such as policies, 

practices, and resource flows. The tool can be used by implementers to promote adoption of 

ECD intervention practices and the methods to influence changes or improvements in individual 

or group outcomes.32 (Originated by Peterson.) 

 

2.4.18. Complex Realist Evaluation: The realist philosophy posits that an intervention either 

works or does not because actors make decisions in response to the intervention (or not). The 

purpose of a realist evaluation is to test and refine a program theory as it is to determine 

whether and how the program worked in a particular setting. Realist evaluators seek to answer 

the question: “What works, for whom, in what way, to what extent, in what contexts, and 

how?” They aim to identify the underlying generative mechanisms that explain “how” the 

outcomes were caused and the influence of context.17,48 (Originated by Pawson and Tilly.) 

 

2.5. Adaptive learning 

2.5.1. Emergent learning: This allows for rethinking how to achieve tougher goals and 

objectives in a complex system. It poses questions that trigger a wider and more diverse 

thinking process, making thinking visible to encourage a learning dialogue, deliberately testing 

hypotheses in the work itself, and sharing patterns and insights across a team, network, or 

community.49 

 

2.5.2. Iterative learning: This is a relatively new modeling technique for improving tracking 

response in systems that repeat a given task over and over to enable actors to continuously 

adapt, learn, and apply new knowledge to current challenges. This approach helps to build on 

research and practice, including qualitative and mixed-methods research to understand 

subtleties of systems design and dynamic actions in implementation.50,51 
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2.5.3. After action reviews: A qualitative “pre-brief” and debrief process that helps teams 

clarify and reflect on their initial hypotheses about how to accomplish their goal, how and why 

the results played out as they did, and what the implications are for the next iteration. The 

review seeks to identify immediate and longer-term corrective actions for future responses. 

This approach can be used by ECD program implementation teams before and after remarkable 

events, meetings, planning processes, and projects to shape future events.19 (Originated by 

United States Army, 1970.) 

 

2.5.4. Rapid evaluation cycles for different system dynamics: Rapid evaluation methods have 

been used in multiple settings to deliver program evaluation findings quickly to inform decision-

making. Other terms used to describe this method include rapid feedback evaluation, real-time 

evaluations, rapid evaluation methods, rapid-cycle evaluation, and rapid appraisal. The rapid 

evaluation approach is usually used when an immediate outcome is expected or due to limited 

resources available for an evaluation.52 

 

2.5.5. Collaborative Outcomes Reporting: COR is a participatory approach to impact 

evaluation based around a performance story that presents evidence of how a program has 

contributed to outcomes and impacts, which is then reviewed by both technical experts and 

program stakeholders, which may include community members. A performance story report can 

be used to evaluate the project targets for high-quality ECD and the status/progress of ECD 

programs in communities and countries.53 (Originated by Jess Dart.) 

 

2.5.6. Participatory Performance Story Reporting: The Participatory Performance Story 

Reporting (PPSR) technique yields one specific type of “Performance Story Report” (PSR) and 

follows a particular participatory process. This technique was developed by Jess Dart and is 

characterized by two elements: a five-stage participatory process whereby the information is 

generated and a five-part structure in which the report product is presented. Performance story 

reports aim to explore and report on the extent to which an intervention has contributed to 

outcomes. PSRs have the following features: program rationale, result chart, program 

implications, instances of notable change, and index.54 (Originated by Jess Dart.) 

 

2.5.7. Systems change storytelling: Storytelling is a local performance in social practice that 

combines memes in a structured way in the context of overarching discourses. Storytellers can 

be competent at creating stories that are engaging and have sound meaning that may spread 

more rapidly and widely, increasing their potential to trigger a desired change. Getting your 

story heard or seen is obviously a strategy for influencing change to achieve the needed 

impact.16,27 
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3. Limitations of the Review 
 

 
This narrative review did explore an appreciable number of systems thinking tools and 

approaches in other disciplines with scenarios with ECD lenses but could not provide concrete 

examples of a few of the tools within the ECD perspective due to its novelty. In addition, the 

narrative did not provide insights on the challenges engulfed in the application of the reviewed 

systems thinking tools and approaches within the fields and context in which they are usually 

applied, although it highlighted the context and origin of these tools and approaches. The 

categorization of the tools and approaches in this narrative is the author’s construct and not 

the traditional categorization. Also, the application of a few of the tools and approaches seems 

outdated and does not reflect the current trends of programming and implementation of 

interventions.      

                                                                      

 
 

4. Conclusion 
 

 
The systems thinking approaches and tools documented in this review present a huge 

opportunity for policymakers, ECD practitioners, and researchers to collaboratively apply them 

in the field of ECD through research, practice, and implementation. With the systems thinking 

perspective, ECD practitioners and policy actors can have in-depth understanding of how the 

approaches/tools work in what settings or context regarding program implementation and 

evaluation. 

 

It is undoubtedly clear that effective intersectoral collaboration coupled with evidence is the 

cornerstone to scaling up and achieving high-quality ECD within countries and globally. 

Therefore, it is essential for systems thinking experts need to foster collaborations with key 

stakeholders in the ECD ecosystem to trigger conversations on effective strategies that could 

help advance the global ECD agenda by providing conducive environments for children to reach 

their full potential. 

 

While the application of systems thinking in ECD holds promise, more empirical research would 

be needed to explore more tools and approaches to enable ECD practitioners and evaluators to 

apply these tools in the design, implementation, and evaluation of ECD programs. 
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Appendix 
 

A. Summary of systems thinking tools and approaches with key references  

Category Framework Methods/tools References 

Systems and 
Complexity-
Informed 
Evaluation 
(SCIE) 

SCIE Overview 
(Gates 2021)—
overview of 
definition, 
purposes, and 
types of SCIE 
evaluation 

System evaluation approaches (Patton): 
Utilization-Focused Evaluation, 
developmental evaluation, Principles-Based 
Evaluation, and Blue Marble Evaluation 

Patton 2006, Patton 
2020, Patton 2019, 
Patton 2021 

William Trochim developed the Systems 
Evaluation Protocol (SEP), which integrates 
principles associated with systems theories 
into program evaluation 

Buckley et al. 2015 

Ray Ison created the Systems Thinking in 
Practice (STiP) approach that includes 
systemic evaluation 

Ison 2017 

Equitable systems change evaluation—
combines SCIE, CREE, Equitable Evaluation, 
and Empowerment Evaluation 

Adedoyan 2023, Cone 
2023, Hargreaves 2022 

Describing 
systems  
 

Systems Thinking 
(Churchman 1971) 
and Complex 
Adaptive Systems 
(CAS) (Kauffman 
1995) CAS 
definition 

System levels of complexity. Cynefin 
Framework (random, simple, complicated, 
and complex system dynamics) 

Smyth and Checkland 
1976, Glouberman and 
Zimmerman 2002, 
Snowden and Boone 
2007, Hargreaves 2010  

CDE model—system containers, differences, 
and exchanges. System boundaries, 
perspectives, and interrelationships 

Eoyang 2007, Eoyang 
2013, Williams and 
Iman 2007 

Critical Systems Heuristics—how to set 
system boundaries 

Ulrich and Reynolds,  
Williams and 
Hummelbrunner 2010 

Soft Systems Methodology— process using 
CATWOE and rich pictures to see the big 
picture of a complex situation 

Checkland 1981, 
Checkland 2006, Lane 
1998, Rodriguez 2005 

Systems Dynamics 
(SD) (Forrester 
1975) 

Systems Dynamics tools: stock and flow 
diagrams, system archetypes, and related 
SD tools 

Sterman 2000, Branz 
2021, Kim 1995 

Feedback loops and causal loop diagrams Ison 2017, Osgood 2009 

System leverage points Meadows 1999, 
Meadows 2008 

Mapping system outcomes (IDRC) and other 
mapping tools (of processes, attractors, 
system supports, and limiting factors) 

IDRC, Schuetz 2010, 
Calancie et al. 2020, 
Gullison and Harder 

Facilitating 
Complex 
Systems 
Change 

Applying 
complexity theory 
to change in 
communities, 
businesses, and the 
world—“Getting to 
Maybe” Wesley, 
Zimmerman, and 
Patton 2007 

Complicated and complex systems change—
theories of change 

Rogers 2007, Funnel 
and Rogers 2010 

Theory of transformational systems change Patton 2021 

Multiple-level Perspective of Socio-
Technical Change 

Geels and Schot 2011 

Three Horizons of Innovation and Culture 
Change 

Wahl 2017 

Multiple Scenario Planning Shoemaker 1993 

Equitable Systems 
Change 

Systemic racism—multiple levels (Aspen 
Institute) 

Shelton 2021 
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Category Framework Methods/tools References 
(Braverman), 
equity vs. equality 

ABLe Systems Change Framework Foster-Fishman and 
Watson 2012 

Shifting power to shift systems (RPA) Moreira 2023 

Building social networks and community 

capacity 

Barabasi 2002, 
Hargreaves 2021 

Measuring 
systems 
change  

Social research 
methods continuum 
for measuring 
systems change 
(Byrne and 
Callaghan 2014) 

Methods continuum for measuring systems 

change 
Hargreaves 2010 

Measuring incremental vs. emergent change Morell 2023 

Retrospective modeling of change 

trajectories 

Byrne and Callaghan 
2014 

Time series qualitative comparative 

analysis, latent variable analysis, and 

Boolean analysis 

Ragin 1999, Ragin 2008, 
Hino 2009 

Case study research and other case study 

methods (success cases, qualitative impact 

analysis, modus operandi cases, and 

comparative case studies) 

Brinkerhoff 2005, 
Esplanade 2006, Yin 
2017 

Measuring 
emergent 
outcomes overview 

Complexity-informed performance 

measurement and causal link monitoring 
Britt et al. 2017 

Outcome harvesting. Wilson-Br and Britt 2015 

Ripple-effect mapping Chazdon 2017 

Appreciative inquiry Preskill and Catsambas 
2006, Hornstrup 2009 

Positive Deviance—strength-based approach 

to problems requiring behavior/social 

change 

Sternin 2000 

Complex causality: 
attribution vs. 
contribution (Byrne 
and Callaghan 
2014) 

Contribution analysis Mayne 2008, Change 
n.d. 

Process tracing Beer 2017 

Participatory Impact Pathways Analysis 

(PIPA) 

Douthewaite 2010 

Multi-level causation Marra 2011 

Complex realist evaluation (Pawson and 

Tilly) 

Byrne and Callaghan 
2014 

Adaptive 
learning   
 
 

Learning loops 
(Chris Argyris, 
1999) and 
reflective practice 
(Donald Schon) 

Development evaluation—adaptive learning 

(Patton) 
Patton 2010, 2011 

Emergent learning Darling et al. 2016 

Iterative learning Swanson et al. 2012 

After action reviews Cronin 2009 

Rapid evaluation cycles for different system 

dynamics 

Hargreaves 2014 

Systems change 
reporting 

Collaborative outcomes reporting. Dart and O’Connor 2008 

Performance story reporting. O’Connor 2009. 

Systems change storytelling.  Conrad 2023. 

ECD and 
health 
applications  

SCIE frameworks Systems Thinking in Public Health 

Systematic Review, application of systems 

thinking in Victoria 

Carey 2015, Bensburg 
2022 

Describing systems 
framework 

System support mapping, obesity systems 

map. 

Calancie 2020, Finegood 
2010 

Facilitating systems 
change framework 

US population health, health equity zones, 

scaling up in Romania, ECD in Africa, 

systems thinking for strengthening health 

systems in LMICs 

Kapp 2017, Alexandra-
Scott n.d., Ulrich 2012, 
Venter 2022, Adam 
2012, Adam 2012 
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Category Framework Methods/tools References 
Measuring systems 
change framework  

Using Systems Thinking for Quality-of-Life 

Outcomes Systems thinking in case studies 

assessing outcomes and causality of 

emergent change, realist evaluation 

example 

Peters 2014, Wilkinson 
2018, Huz 1997, 
Kwamie 2014 

Adaptive learning 
framework 

Iterative and adaptive learning. Mella 2019 
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