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Design and Development Report - A Social Robot as a Health Educator for Heart Failure 

Patients Using the Teach-Back Method 

Introduction 

 Heart failure (HF) is a chronic, progressive cardiovascular condition that necessitates 

patients to engage in complex self-care behaviors to keep their condition stable and to prevent 

unnecessary hospital readmissions. Patients must understand their prescribed medication 

regimens, dietary restrictions such as lowering their sodium intake, fluid intake monitoring, 

symptom recognition indicating their condition is worsening, and important lifestyle 

modifications in order to effectively manage their condition. Despite the known importance of 

patient education in HF management, many patients do not possess a complete understanding of 

their disease process and self-care responsibilities. 

 In rural healthcare settings, such as those found in Southeast Kansas, there are additional 

barriers to effective HF education, including clinician time constraints, limited access to 

specialized educational resources such as intensive cardiac rehabilitation, and a wide range of 

deficits in patient health literacy. These challenges contribute to a performance gap between the 

knowledge patients should possess regarding HF management and the knowledge they actually 

retain following hospital discharge and subsequent clinical encounters.  

 This project builds upon the previously described instructional design proposal and 

focuses on the design and development of a novel HF patient education interaction prototype 

delivered by the Furhat social robot using the teach-back method. The purpose of this phase of 

the project is to develop instructional objectives, describe the instructional content and delivery 

process, outline a pilot testing strategy, and present a prototype example of the training solution. 
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Performance Objectives 

 Instructional objectives for this project were developed using the principles of 

performance objective design described by Dick and Carey. Objectives are organized into two 

levels: a terminal objective that describes the overall learning outcome and the enabling 

objectives that identify the specific knowledge and skills HF patients should demonstrate. 

Level I Objective (Terminal Objective) 

 After completing the Furhat social robot instructional interaction, learners will 

demonstrate improved understanding of the identified HF self-care management principles 

associated with effective disease monitoring and self-care management. 

Level II Objectives (Enabling Objectives) 

 Following the Furhat social robot instructional interaction, learners will be able to: 

1. Explain the basic concept of HF using plain language. 

2. Identify common signs and symptoms indicating worsening of condition in HF. 

3. Describe the importance of medication adherence in HF management. 

4. Explain the role of sodium restriction in preventing fluid retention. 

5. Describe the importance of daily weight monitoring. 

6. Identify the appropriate actions to take when symptoms of HF worsen. 
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The objectives align with crucial learning objectives included in HF education programs 

that are recommended by the major U.S. cardiovascular organizations. The American Heart 

Association (AHA) and the American College of Cardiology emphasize patient self-care 

education as an essential part of comprehensive HF management (Heidenreich et al., 2022). 

Current guidelines recommend that patients understand medication adherence, sodium 

restriction, symptom monitoring, and timely reporting of worsening symptoms. Additionally, 

patient education should promote self-efficacy that empowers individuals with HF with the 

knowledge and skills necessary to manage their condition (Stahlman et al., 2023). These domains 

correspond with those concepts assessed by the Atlanta Heart Failure Knowledge Test Version 2 

(Reilly et al., 2009). 

Description of Instructional Content 

 The instructional content will focus on the crucial concepts of HF self-management 

required for patients to be able to maintain clinical stability and quality of life while avoiding 

preventable hospital readmissions. The educational topics included in the instructional human-

robot interaction prototype include: 

• A basic explanation of HF 

• Fluid overload and edema 

• Sodium restriction 

• Medication adherence 

• Daily weight monitoring 

• Recognizing worsening symptoms 

• Knowing when to contact a healthcare provider 
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HF instructional content will be delivered through a conversational, face-to-face 

interaction between the learner and the Furhat social robot. Each instructional section will 

introduce a core concept using plain language devoid of medical jargon and simplified 

explanations that are designed to accommodate diversity in learner health literacy levels.  

Description of Instructional Materials  

 The social robot instructional HF skill prototype consists of several elements that are 

designed to support the social robot-mediated HF educational interaction. The instructional 

materials developed for this project include: 

• A conversational dialogue script programmed using the Furhat SDK 

• Teach-back prompts that are embedded throughout the instructional sequence 

• Expressive facial animations and gestures used by the robot to enhance 

engagement and to mimic human-like turn-taking during patient health education 

• Structured dialogue states that guide the learner through each instructional topic 

• Evaluation instruments designed to measure learner comprehension 

The interaction will follow a highly structured conversational flow in which the robot introduces 

a HF topic, asks a teach-back question, evaluates the learner’s response, and provides 

reinforcement or clarification before moving to the next instructional topic. An example of the 

instructional HF skill prototype developed for this training solution is provided in Appendix A. 

The appendix includes a diagram illustrating the dialog flow of the robot interaction, an example 

snippet of the Furhat robot dialogue script demonstrating the teach-back instructional strategy 

built into the skill, and a link to the full HF education social robot skill GitHub repository used to 

implement the instructional prototype. 
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Instructional Method Justification 

The instructional method used in this project is the teach-back method, an evidence-based 

strategy used in healthcare education to verify patient understanding. The teach-back method 

asks learners to explain newly acquired information in their own words in plain language, 

allowing educators to confirm comprehension and address misunderstandings immediately (Yen 

& Leasure, 2019). Research indicates that the teach-back method improves patient understanding 

of complex health information and may reduce preventable hospital readmissions among 

individuals with HF (Oh et al., 2021). Effective HF management requires patients to consistently 

perform complex self-care behaviors. Teach-back is an effective healthcare instructional strategy 

to reinforce patient learning and ensure comprehension. The conversational interaction designed 

for the Furhat social robot follows the teach-back instructional cycle illustrated in Figure 1. 

Figure 1 

Teach-back Method in Patient Education 
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Note. Diagram for the teach-back method adapted from Teach-Back Effective Communication 

and Understanding, by Great Plains Quality Innovation Network, n.d. 

(https://greatplainsqin.org/blog/teach-back-i-effective-communication-and-understanding/).  

Justification for Training Solution and Choice of Media 

 The Furhat social robot was selected as the instructional delivery platform for this project 

because it supports face-to-face conversational exchanges that mimic human-to-human 

interaction using both verbal and non-verbal communication. Social robots can effectively 

simulate aspects of human interaction through the use of facial expressions, eye contact and 

other gaze behaviors, and gestures during communication. By using an embodied conversational 

agent, it is possible to support the instructional process by allowing learners to engage in natural 

dialog while demonstrating their understanding of key concepts through teach-back. Mayer 

(2014) suggests that embodied social agents may enhance learning by incorporating social cues 

that encourage both engagement and motivation. Additionally, social robots may offer a potential 

solution to address the time constraints faced by healthcare providers by delivering standardized 

educational interactions while still allowing clinicians to focus on patient care that is 

individualized.   

Pilot Study Plan 

 The pilot phase of this project is intended to test the functionality and instructional 

efficacy of the social robot HF health education prototype. Due to logistical constraints, 

including privacy concerns in recruiting HF patients during the project timeline, volunteers 

matching the demographics of typical HF patients in Southeast Kansas will interact with the 

robot to simulate HF patients. 
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 Participants will engage in the social robot HF instructional interaction and respond to the 

teach-back prompts. Observations will focus on the following: 

• Clarity of instructional explanations 

• Learner responses to teach-back questions 

• Conversational flow and timing 

• Technical performance of the social robot interaction 

Feedback gathered during the pilot phase will inform revisions to the social robot skill design 

before potential future implementation in a clinical setting. 

Evaluation Plan 

 Evaluation of the social robot HF health educational prototype will include both 

formative and summative assessments. 

Formative Evaluation 

 Formative evaluation will occur during pilot testing of social robotic interaction. 

Observations of the participant responses to the teach-back prompts will help identify those areas 

where instructional explanations require clarification or modification. Any technical issues 

related to speech recognition, conversational flow, or timing will be documented and addressed 

during the refinement process. 

Summative Evaluation 
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Summative evaluation will focus on measuring learner understanding of HF and self-care 

management concepts. The AHFKT-v2 will be used as the primary evaluation instrument. The 

AHFKT-v2 is a validated assessment tool that has been designed to measure patient knowledge 

in HF pathophysiology, medications, diet, symptom recognition, and self-care behaviors (Reilly 

et al., 2009). The test will be administered before and after the social robot instructional 

interaction to evaluate any knowledge changes in HF following the robot-mediated HF education 

encounter. 

Conclusion 

 This phase of the project focuses on the design and development of a prototype 

instructional intervention that utilizes the Furhat social robot to deliver HF education using the 

teach-back method. By integrating sound instructional design principles with emerging social 

robotics technology, this project explores a novel approach for improving HF patient education 

in healthcare settings. The development of this instructional prototype represents an important 

step toward evaluating how social robots might support patient education, enhance health 

literacy, and potentially reduce preventable hospital readmissions associated with HF while at the 

same time supporting clinicians and optimizing their workflow. 
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Appendix A: Instructional Prototype for the Furhat Robot HF Education Skill 

Figure A1  

Dialog Flow Overview of the Furhat Robot Instructional Interaction 

 
 

Note. The diagram illustrates the conversational flow used in the Furhat robot instructional 
interaction 
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Example A1 

Robot Dialogue Script Example 
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Repository Access 

 Full Furhat Skill Implementation 

GitHub Repository: 

https://github.com/ifishdoyou/Furhat-Robot-Heart-Failure-Education 

This repository contains the complete Furhat robot skill implementation, including the dialog 

states, conversational logic, and instructional flow used in the HF teach-back interaction. 
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Appendix B: Atlanta Heart Failure Knowledge Test 
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