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Background: The use of implementation science in health research continues to increase, generating interest amongst those new to the field. However, conventional biomedical and health services research training does not necessarily equip scholars to incorporate theory-driven implementation science into their projects. Those new to IS may therefore struggle to apply abstract concepts from theory to their own work. In our teaching, we addressed this challenge by creating a practical teaching tool based on lessons from implementation mapping and the implementation research logic model (IRLM).



The GUIDE: The tool is inspired by implementation mapping, the Implementation Research Logic Model, the ERIC implementation strategies, and Proctor's Outcomes Framework amongst other innumerable lessons from our experience as implementation scientists. We included sections to prompt learners to articulate the evidence-based practice of interest (including core and adaptable components) and the evidence-practice gap. The Guided Understanding of Implementation, Development & Education—GUIDE—and its corresponding prompts may provide a useful teaching tool to guide new users on incorporating implementation science into their evaluations. It also may help instructors illustrate how related implementation science concepts relate to each other over successive lessons or class sessions.



Conclusion: This tool was developed from our experiences in teaching implementation science courses and consultation with new users in conjunction with common practices in the field including implementation mapping and the IRLM.
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Introduction

The use of implementation science (IS) continues to increase, creating a need for the development and deployment of practical teaching tools for widespread use. Ideally, such tools would be simple, a concept championed by Geoffrey Curran in his description of IS centered on “the thing” (1). The subsequent rapid adoption of this plain language terminology and explanation demonstrates the value of accessible language for learners and others who are new to the field. As instructors, we the authors educate and consult with trainees and investigators who want to integrate IS methods into their research. However, even scientists with robust training in biomedical and health services research struggle to apply IS to a given evidence-practice gap. Additionally, as implementation scientists, we partner with colleagues and scholars new to IS and must orient new staff to our projects. In such partnerships, we find ourselves teaching fundamental IS concepts to our teams to facilitate team-based inquiry.

In recognition of the difficulty we and others encounter in guiding new users to articulate “the thing” (including core and adaptable components) and the evidence-practice gap or problem, we developed and refined the Guided Understanding of Implementation, Development & Education (GUIDE) Tool. This tool combines and builds on implementation mapping (2) and the Implementation Research Logic Model (IRLM) (3), which are useful ways to systematically organize IS information and to guide the articulation of implementation strategies (using ERIC or Behaviour Change Techniques) and relevant outcomes (using the Proctor Outcomes Framework). The resulting GUIDE may help researchers and trainees new to IS to align inquiry with an IS lens and supports understanding of key IS aspects of IS.

The approach of taking an existing implementation tool designed for research and evaluation and adapting and simplifying it to support learners to IS was used before with Getting to Implementation (4) and Getting to Implementation-Teach (5). In the same way, we do not seek to strip any of the power and contributions of any individual existing implementation science resources and tools (e.g., implementation mapping, the IRLM, ERIC strategies, Proctor's outcomes, etc.). Instead, we seek to build on its foundation and popularity to introduce a new group of scientists to IS.



The guided understanding of implementation, development & education (GUIDE) tool

The reasons trainees and investigators come to IS are heterogenous. We designed the GUIDE Tool to be responsive to these needs (see Figure 1). Supplementary Additional File 1 contains an editable version of the GUIDE Tool. Representative examples from our work include:


	•A surgeon has an existing line of research and has been advised to add IS to their portfolio.

	•A nurse practitioner has identified a practice of interest with limited evidence and seeks to identify the evidence-practice gap and test the effectiveness and implementation of said practice.

	•A psychologist has an existing research question and study design and is considering finding a supplemental way to add IS approaches.




[image: Framework diagram illustrating components of a research question. Sections include evidence-practice gap, evidence-based practice with core and adaptable components, determinants, change objectives, implementation strategies, mechanisms of change, and outcomes divided into implementation, process, and effectiveness. It notes to denote social ecological levels using superscripts.]
FIGURE 1
The guided understanding of implementation, development & education. The figure reads from left to right and can easily be reconfigured to read up-to-down or right-to-left to align with linguistic or cultural conventions.



GUIDE order of operations

Given this context, we include a research question box in the top left corner of the GUIDE Tool to allow users to anchor their learning and completion of the model within the framing of their existing research questions. There is not a preferred or linear flow to completing each of the sections of the GUIDE with learners' own knowledge or topic area. Instead, each section represents a key aspect of implementation inquiry to be seriously considered by the user. Learners are introduced to each aspect of IS over time (see Using the GUIDE to teach the key aspects of IS). As knowledge increases, we encourage trainees to complete what portions they can with existing knowledge.



When to use the GUIDE tool

We recommend the GUIDE Tool as an educational tool for teaching scholars and trainees new to IS about the key aspects of implementation research inquiry and evaluation over the course a semester or workshop session (see Using the GUIDE Tool to teach the key aspects of IS for more details). In conjunction with use as an educational tool, we have also found it helpful to use the GUIDE Tool to help scholars and trainees to organize existing information that they already to begin to think about designing an implementation study. In our experience, when novice IS users understand the key aspects of IS, they can begin to use IS evaluation tools as they were originally designed including, determinant frameworks [outlined by Nilsen (6)], change objectives (2), implementation strategies (7–9), mechanisms (10), and outcomes (6, 11, 12).



Evidence-practice gap

The goal of the evidence-practice gap is to clearly identify the social problem of interest and the corresponding evidence-practice gap. Some questions to help articulate this gap include: What populations are impacted by this gap? In what places (geographic) or service settings does this gap exist? How do people experiencing this gap think about it?



Evidence-based practice

We recognize that evidence-based practice, innovation, practice of interest or “the thing” have many synonyms and some synonyms have epistemological valences which go beyond the scope of this paper. That said, concretely identifying and specifying the “the thing” is critically important to implementation science. This includes identifying the level of evidence required for the specific practice to be considered “evidence-based.” We recognize that some fields require multiple large randomized controlled trials (e.g., pharmaceutical therapeutics) and in other fields innovations may be considered evidence-based anchored in less rigorous trial design due to ethical concerns (e.g., innovations targeting children or pregnant people).

Within the evidence-based practice, we prompt scholars to consider core and adaptable components. This practice helps to identify possible areas for scientific inquiry and recognizes that implementation in the real world requires compromise. We often recommend Figure 6 (p. 58)1 from the Implementation Facilitation Training Manual as an excellent resource for planning (13). We recognize that core and adaptable components of the evidence-based practice are often not specified in the existing literature. This introduces concerns not just because it can create complexity in implementing with fidelity, but also in that the core components of an EBP are often those associated with identifying the mechanisms of change.


Core components

The core components of an evidence-based practice are the defining characteristics of the innovation without which the innovation would not exist. A common question we ask is, “what has to happen in order for you to consider ‘the thing' to be ‘the thing’?”



Adaptable components

The adaptable components of an evidence-based practice are aspects that can be changed in small ways (e.g., in person or via telemedicine) or be skipped altogether. Scholars can offer tailoring and flexibility to implementers by prospectively identifying aspects of the innovation to be adapted (and save themselves headaches when “life” happens).




Determinants

Determinants are factors that get in the way or support the ability of an individual, group, organization, or community to do “the thing.” Determinant frameworks are lists of potential determinants or constructs often organized into domains (6). Common determinant frameworks are the updated Consolidated Framework for Implementation Research (14) and the Tailored Implementation for Chronic Diseases (TICD) checklist (15). Historically, there has been a binary view of determinants in that they either barriers or facilitators. However, we take a valence agnostic approach in that over time and in evolving situations, determinants can act as both barriers and facilitators for the implementation of an innovation.



Change objectives

Change objectives were first introduced by Fernandez and colleagues as part of implementation mapping (2). We view change objectives as the incremental steps between determinants and implementation strategies and provide transparency for why a given implementation strategy was selected and allude to potential mechanisms of change. The addition of change objectives to the original IRLM seeks to strengthen the important link between determinants and implementation strategies.



Implementation strategies

Implementation strategies are “the stuff” we do to help people, places, groups, organizations, and communities do “the thing” (1). The most common taxonomy of 73 implementation strategies is the Expert Recommendations for Implementing Change (ERIC) and their nine clusters (7, 8). We find ERIC to be a helpful starting point for identifying potential implementation strategies and then encourage clear specification of the implementation strategy to promote clarity and transparency (16). Other compendia of implementation strategies, such as the Behaviour Change Techniques list from the Behaviour Change Wheel, could also be used here (9).



Mechanisms of change

Mechanisms or mechanisms of change are the process through which an implementation strategy affects the targeted outcome (10). Mechanisms are a recent addition to the field of IS with diverse perspectives on their usefulness. Therefore, we encourage trainees to consider potential mechanisms of change, recognizing that implementation mechanisms are an emerging topic in the field.



Outcomes

Outcomes include implementation outcomes in addition to service and patient outcomes (11, 17). Evaluation frameworks such as the Reach, Effectiveness, Adoption, Implementation and Maintenance framework (12, 18) and the Proctor framework (11) provide useful taxonomies for guiding the identification, specification, and measurement of implementation outcomes. We recognize the importance of implementation, process, and effectiveness outcomes and include distinct boxes within the Outcomes section for operationalizing each outcome of interest.



Levels across the social ecological model

The social ecological model, first introduced by Urie Bronfenbrenner, identifies levels at which an activity may occur and recognizes the interaction across these levels (19) often visualized by concentric circles. The individual, microsystem, mesosystem, exosystem, and macrosystem can be tailored to an implementation context (e.g., patient, provider team, unit, hospital, health system, policy context). We have found that by identifying the social ecological model level across the GUIDE, especially for determinants, change objectives, and strategies, can allow for greater focus in evaluation. For example, when considering the embedded example of chronic pain management (see below), the change objective of “Demonstrate how to measure and diagnose chronic pain in primary care” occurs at both the individual and clinic level. Therefore, implementation strategies to accomplish this behavior should target individual clinicians and the clinic as a whole.



Identifying gaps for evaluation or research design

We encourage users to print a copy of the GUIDE Tool or use Microsoft PowerPoint to complete the GUIDE with all the information they know from preliminary data collection, the peer-reviewed literature, and community knowledge. The completed GUIDE Tool may provide visual cues for existing gaps in knowledge and potential targets for future evaluation (3, 20) (see Using the GUIDE to plan an IS study for novice IS users). To further support these goals, we developed a complementary worksheet (see Supplementary Additional File 2) which includes prompts for each corresponding section of the GUIDE help those new to IS.




Using the GUIDE tool to teach the key aspects of IS

We used the GUIDE as the organizing structure for the Foundations of Implementation Science course, the first introduction to IS as part of the IS Certificate program at the University of Pennsylvania. The goal of this course is to introduce trainees and scholars new to implementation science to the key aspects of the field and provide examples of how they can apply IS principles to their own scholarship.

The original course was developed and taught by the senior author (MLF) in Fall 2023. In Fall 2024, the authors (LEA and MLF) co-taught the course and aligned the content with each aspect of the GUIDE Tool (see Figure 2). The first author (LEA) taught a workshop for Doctor of Social Work students, several guest lectures, and is again teaching the Foundations course in Fall 2025 using the GUIDE in an organizing capacity and teaching tool. We further operationalize how each component of IS represented in the GUIDE fits into learning through course objectives listed in Table 1.


[image: Flowchart from Penn Medicine illustrating the implementation process. Sections include: \"Evidence-practice gap\" with Class 1, \"Evidence-based practice\" showing Class 3, core and adaptable components, \"Determinants\" with Classes 4 and 5, \"Change objectives\" with Class 6, \"Implementation Strategies\" featuring Classes 6-8, and \"Outcomes\" showcasing Implementation, Process, and Effectiveness with Class 9. Social ecological levels are denoted using superscripts.]
FIGURE 2
Example of GUIDE for teaching. This is a slide used throughout the semester of Foundations of Implementation Science course to help orient the learner to how the current session fits into the larger picture of IS.




TABLE 1 Corresponding learning objectives for the GUIDE.



	Class
	Learning objectives





	Evidence-practice gap (Class 1)
	

	•Present a high-level overview of implementation science

	•Discuss competencies in implementation science






	Evidence-based practice, Core & Adaptable components (Class 3)
	

	•Explain commonly used standards of evidence in research that lead to implementation

	•Describe reasons aside from evidence that there might be tension for change

	•Discuss challenges in defining “the thing”

	•Explain the concept of intervention adaptation and why it matters to implementation

	•Describe the core components of an evidence-based practice (Class 5)






	Determinants (Classes 4 & 5)
	

	•Explain the relationship between the Behavior Change Wheel and the COM-B model

	•List the five CFIR domains

	•Apply a TMF to an evidence-practice gap of interest






	Change Objectives (Class 6)
	

	•Define change objectives

	•List 2–3 approaches to articulating change objectives






	Implementation strategies (Classes 6–8)
	

	•Explain how Proctor's model relates implementation strategies to outcomes

	•Define implementation strategies

	•Review different types and classifications of implementation strategies

	•Discuss how to select and report implementation strategies

	•Describe the role of organizations in EBP implementation

	•Discuss the role of policy in fostering change in health and social services

	•Explain the power and perils of using policy to address implementation challenges






	Mechanisms of change (Class 6)
	

	•Explain the concept of mechanisms of change






	Outcomes (Class 9)
	

	•Explain how implementation outcomes relate to effectiveness outcomes

	•Define the initial eight implementation outcomes from the Proctor outcomes framework

	•Discuss the merits of qualitative, quantitative, and mixed methods measurement of implementation outcomes

	•Explain how implementation outcomes relate to effectiveness outcomes

	•Define the initial eight implementation outcomes from the Proctor outcomes framework

	•Discuss the merits of qualitative, quantitative, and mixed methods measurement of implementation outcomes







	Listed Learning Objectives are only those relevant to the GUIDE Tool. Other topics covered but not listed include, but not limited to: overview of theories, models, and frameworks, theoretical underpinnings of the field, and dissemination.







Throughout the course, the GUIDE functions as a roadmap for learners to identify how what they are learning fits within the greater picture of IS. For example, in Classes 6, 7, and 8 we discuss implementation and dissemination strategies. By introducing the concept later in the semester, we work to support learners' understand the importance of how implementation strategies connect to both change objectives and implementation determinants. Using the GUIDE, learners may visualize how these strategies connect to mechanisms and implementation outcomes.

Not all class sessions are represented by the GUIDE as a typical semester has 12–15 weeks. This allows us to be responsive to the needs of our learners and incorporate other important topics in implementation science such as implementation mapping (Class 10), community engagement in non-health fields (Class 11), best practices in reporting IS studies (Class 13); and a “Choose your own adventure” session where we discuss IS topics of interest that arise throughout the semester (Class 14).



Using the GUIDE to plan an IS study for novice IS users

As previously mentioned, some IS trainees come to the field with existing research or a study in mind without designing specifically for IS. Here, we introduce a case example of how the GUIDE can be applied based on a previous qualitative study conducted by the first author (LEA) while they were a PhD-student and a novice IS user. The study examined the determinants of dissemination and implementation of evidence-based chronic pain management in primary care (21). Briefly, interviews were conducted with primary care providers across multiple health systems to better understand factors that impact their ability to learn about (dissemination) and use (implementation) evidence-based chronic pain management, primarily focusing on non-pharmacologic approaches.

As shown in Figure 3 (below), we used the study results to complete the GUIDE and identified gaps for future work. For example, starting with EBP core components, we recognized that while PCPs gave some examples of evidence-based chronic pain management, they did not fully articulate (or did not know) what duration, dosage, or specific aspects are required for physical therapy and/or cognitive behavioral therapy to meet the needs of people living with chronic pain. This highlights a larger gap in the field of innovation development that impacts implementation science. Additionally, the interviews did not discuss potential mechanisms of change to support a potential causal pathway. Hypothetically, if there existed a body of literature which has already explored mechanisms of change in this setting, we could add this to the GUIDE.


[image: Diagram analyzing factors impacting access to non-pharmacologic treatments for chronic pain in primary care. Sections include evidence-practice gap, evidence-based practice, determinants, change objectives, implementation strategies, and outcomes. Core components listed are physical and cognitive behavioral therapy. Determinants involve provider awareness and patient preferences. Implementation focuses on enhancing uptake and site changes. Outcomes address treatment reach and acceptability. Gaps for future work highlighted in red. Tailored levels include individual, clinic, health system, and community.]
FIGURE 3
Example of GUIDE use in chronic pain management. The Figure provides an example of how the GUIDE can be applied to an existing research project for a scholar new to implementation science. Each section was completed using information from a qualitative research study in response to the prompts. For this example, the social ecological model was delineated as the individual, clinic, health system, and community. We aligned both determinants and change objectives with the social ecological model to help guide future data collection and analysis.


We identified at what level of the social ecological model each of the determinants and change objective would act upon. For example, the determinant of the degree to which clinic rurality and the clinic population composition impacts the ability to implement evidence-based chronic pain management is a community-level factor. In contrast, the change objective to identify alternative sources of funding for co-pays or treatment payment occurs both at the clinic level and at the health system level (depending on the organizational structure).

This example shows how the GUIDE may help to organize existing knowledge about an evidence-practice gap into the language of IS and can identify key gaps in knowledge for future inquiry.



Discussion

Implementation science seeks to close the evidence-practice gap between what is currently happening and what we want to happen in an ideal world. We developed the IRLM using the existing knowledge base from implementation mapping, the IRLM, and other resources including ERIC and the Proctor outcomes framework to develop a teaching tool for learners to IS. We hold that the innumerable lessons and evidence already learned in the field should be accessible to both scholars who spend most of their professional lives thinking about implementation science and to community providers who are looking to address a problem they see.
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