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Introduction
This document is part of the Intellectual Output 1 (IO) of the project “Preparing health and social care workers to work with socially assistive artificially intelligent robots in health and social care environments” - IENE10.
A review of international, European and national literature was carried out which resulted in 25 international/European and 124 national (Cyprus, Austria, Italy, Romania, UK) publications/sources. These include peer reviewed articles and grey literature (see in detail IO1 part 1.1).
Technology's continuous rapid development and widespread implementation, the use of robotics and artificial intelligence (AI) in healthcare is gradually becoming a global trend. Technological information literacy and AI informatics skills have become major prerequisites for nurses (Liang,2019). Experts now predict that by 2025, robotics and artificial intelligence may become part of many human beings' daily lives due to their use in multiple industries, including healthcare (Smith & Anderson, 2014).
The adoption of new technology can be challenging, and it is influenced by many factors such as previous experiences, expectations about what the technology can do, attitudes and cultural background (Papadopoulos & Koulouglioti, 2018; Papadopoulos et al., 2019).
The use of technology has been shown to improve patient safety, as well as the quality, accessibility and efficiency of care, although it has also attracted critical commentary, such in terms of technical problems, limited capabilities and negative preconceptions (Papadopoulos et al., 2019). Technology has been used to help older people to cope at home and in an effort of trying to solve the challenges faced by the ageing population (Rantanen et al., 2018).
Further, social robots are designed to engender beneficial effects and enrichment by helping patients to express their feelings (Chuan, 2020), provide comfort (Backonja et al., 2018), alleviate anxiety and agitation (Pu et al., 2019), reduce loneliness (Robinson et al., 2013), and depression (Chen, Jones and Moyle, 2018). For older adults who experience loneliness, a social robot can be a reliable personal companion when care staff are not available for social interaction (Broadbent et al., 2012; Moyle et al., 2018).
The introduction of socially assistive robots may act as enabler in health and social care. The enablers found were enjoyment, usability, personalisation and familiarization (Papadopoulos et al., 2019). 
The project aims to produce a European Transcultural Robotic Nursing (TRN) curriculum model and learning materials which will be suitable for training health and social care workers and educators, not only within the partnership of this project but also internationally. 
The produced materials will be embedded in the TRN-MOOC course (Massive Open Access Online Course) aiming to: 
· Raise awareness about the potential advantages of AI and Socially Assistive Robots in health and social care; 
· Provide knowledge and understanding about both negative and positive implications of AI and Socially Assistive Robots on health and social care, including matters relating to inequalities and social inclusion; 
· Provide knowledge and understanding of the relevance of ethics related to the development and deployment of AI and Transcultural Robotics Nursing (TRN); 
· Provide skills and knowledge of the practical aspects of deploying AI & TRN in health and social care, including robot-human interaction, technical aspects and malfunctions, and infection control.
Aim of the Curriculum                                                                                   
Τhe TRN curriculum is designed to promote culturally competent and compassionate transcultural care with the use of artificial intelligence and social robotics. The TRN curriculum aspires to adapt to contemporary challenges and act as an enabler in the caring of those in need. TNR curriculum also aims to increase knowledge on TRN and provide a comprehensive knowledge map about TRN.                                                                                     
The TRN curriculum model will be used as a guide for the development of the training modules, materials, learning tools and finally the creation and implementation of the online training course.
Developing the TRN Curriculum- Methodology                                                                          
The TRN curriculum model was developed based on the: 
· International, European and national literature review (IO, part 1.1)
· Thematic areas derived from other literature reviews 
· The revised Papadopoulos, Tilki and Taylor model (Papadopoulos, 2006)
· Papadopoulos model for “Culturally Competent Compassion” (Papadopoulos, 2018)

Information about the PTT and Papadopoulos models is included in this report along with the key findings of the review which has been conducted by the IENE10 project team, in order to help the reader to understand why and how the IENE10 European Training Model for preparing health and social care workers to work with socially assistive artificially intelligent robots in health and social care environments, has been constructed. 
The IENE10, like all the previous IENE projects (IENE 1 to IENE 9), is primarily based on the Papadopoulos, Tilki, and Taylor Model (Papadopoulos, 2006). The four constructs of the model include: (1) Cultural Awareness; (2) Cultural Knowledge; (3) Cultural Sensitivity; and (4) Cultural Competence (Papadopoulos, 2006). 
Terminology
Artificial Intelligence (AI) is perhaps the oldest field of computer science and very broad, dealing with all aspects of mimicking cognitive functions for real-world problem solving and building systems that learn and think like people (Holzinger et al., 2019).
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Campa (2016) defines a social robot as “a physically embodied, autonomous agent that communicates and interacts with humans on an emotional level” (p.106).
Social assistive robot is the robot, whose target is to create close and effective interaction with a human user for the purpose of giving assistance and achieving measurable progress in convalescence, rehabilitation, learning, etc. alongside or instead of physical aid (Winkle et al., 2020).
Healthcare robots are these robots used in the healthcare setting, but they do not have the adequate competency of “caring in nursing” like a human nurse (Wynsberghe, 2015).
Nursing robots are the robots that assist nurses and patients in healthcare. Nursing robots represent the next step in technological development in health-care (Eriksson and Salzmann‐Erikson, 2016).  
The Papadopoulos, Tilki, and Taylor (Papadopoulos, 2006) model aims to help in providing culturally competent care and high-quality care. However, education alone does not ensure culturally competent practitioners (Papadopoulos, 2018; Leininger, 2002). Reflection and practice are essential to gaining cultural insights and competence. Culture is relative to those who live it and those who observe it and it is open to rapid changes as the world becomes more interactive (IENE 9).There is evidence that care is still being given generically and without regard for culturally specific responses to patients’ needs (Coffman, 2004; Cioffi, 2005).






The Papadopoulos Tilki and Taylor Model
[image: ]
(Papadopoulos, 2006)
Transcultural or intercultural study in health and social care is the study and research of cultural diversities and similarities of people in the way they define, understand and deal with the health/illness and welfare needs. It is also the study of the societal and organisational structures, which either aid or hinder people’s health and welfare (Papadopoulos, 2006).
Stages and constructs of the Papadopoulos, Tilki, and Taylor Model [PTT] (Papadopoulos, 2006).
As can be seen above the model consists of four stages, each with a different construct: The first stage in the model is cultural awareness which begins with an examination of our personal value base and beliefs. The nature of construction of cultural identity as well as its influence on people’s health beliefs and practices are viewed as necessary planks of a learning platform.
Cultural knowledge (the second stage) can be gained in several ways. Meaningful contact with people from different ethnic groups can enhance knowledge around their health beliefs and behaviours as well as raise understanding around the problems they face. Through sociological study, we should learn about power, such as professional power and control, or make links between personal position and structural inequalities. Anthropological knowledge will help us understand the traditions and self-care practices of different cultural groups thus enabling us to consider similarities and differences.
An important element in achieving cultural sensitivity (the third stage), is how professionals view people in their care. The model espouses that unless clients are considered as true partners, culturally sensitive care is not being achieved. Not considering patients/clients as partners in their care means that professionals are using their power in an oppressive way. Equal partnerships involve compassion, trust, acceptance and respect as well as facilitation and negotiation.
The achievement of the fourth stage (cultural competence) requires the synthesis and application of previously gained awareness, knowledge and sensitivity. Further focus is given to practical skills such as assessment of needs, nursing diagnosis and care delivering skills. A most important component of this stage is the ability to recognise and challenge racism and other forms of discrimination and oppressive practice. 
Cultural competence is a process one goes through in order to continuously develop and refine one's capacity to provide effective and compassionate healthcare, taking into consideration people’s cultural beliefs, behaviours and needs.
In order to be culturally competent practitioners, educators and researchers need to develop both culture-specific and culture-generic competences. Culture-specific competence refers to the knowledge and skills that relate to a particular ethnic group which enables us to understand the values and cultural prescriptions operating within a particular culture. Culture-generic competence is defined as the acquisition of knowledge and skills that are applicable across ethnic groups (Gerrish & Papadopoulos, 1999).
The underpinning values of the model which were articulated by Papadopoulos (2006) are based on the following pillars: a) Human Rights, b) Socio-political systems; c) Inter-cultural relations, d) Human ethics, e) Human caring.                                                                                     
More specifically the values and beliefs are:
The Individual: All individuals have inherent worth within themselves as well as sharing the fundamental human values of love, freedom, justice, growth, life, health and security.
Culture: All human beings are cultural beings. Culture is the shared way of life of a group of people that includes beliefs, values, ideas, language, communication, norms, and visibly expressed forms such as customs, art, music, clothing, and etiquette. Culture influences individuals’ lifestyles, personal identity, and their relationship with others both within and outside their culture. Cultures are dynamic and ever changing as individuals are influenced by, and influence their culture, by different degrees.
Structure: Societies, institutions, and family are structures of power which can be enabling or disabling to an individual.
Agency: Agency is the capacity of individuals to act independently and to make their own free choice.
Health: Health refers to a state of well-being that is culturally defined, valued, and practised and which reflects the ability of individuals (or groups) to perform their daily role activities in culturally expressed, beneficial, and patterned lifeways (Leininger 1991).
Illness: Refers to an unwanted condition that is culturally defined and culturally responded to.
Caring: Caring is an activity that responds to the uniqueness of individuals in a culturally sensitive and compassionate way using therapeutic communication.
Nursing: Nursing is a learned activity aiming at providing care to individuals in a culturally competent way.
Artificially Intelligent Robotics  and Cultural Competence
Thematic Areas for the Training Needs
The analysis of the evidence collected in IO1.1 Review of the Literature (national, European, international) resulted in the following four macro-themes which are presented below:
Theme 1: Knowledge about the robot’s functionality, capability and purpose  
· Knowing the robot’s capabilities and competences. Healthcare professionals need to be aware of the observed and perceived capabilities and the potential ‘role’ of an AIR.
· Knowing the robot’s purpose and understanding the benefits of having the robot. What is the usefulness and its potential ‘role’.
· Tasks the robot can ideally undertake, were reported as: Fulfil emotional needs  and generally ‘keeping an eye’ on an individual, possible practical tasks that robots could help such as monitoring vital signs,  lifting, helping a user stand up from a sitting position, helping with dressing, picking up things, escorting, giving directions.
· How to ‘communicate’ with the robot.

Theme 2: Learning how to operate the robot
· How to ensure patient safety (e.g. comply with hygienic principles and not pose any injury risk for patients and staff).
· How to meet needs of patients and ensure what patients are cared for in a culturally appropriate manner.
· Knowing how to switch the robot on and off and clean it (e.g. basic technical skills around the operation of the robot).
· What to do if the robot malfunctions, especially in situations that users (such as healthcare providers or patients/clients) are not familiar with technology and there is a lack of reliable and easy way to use technology.
· Possible capability of the robot to comply with current health and safety procedures (e.g. infection control)
 

Theme 3: Legal, ethical issues and human rights to consider when working with robots
· Getting consent from patients, acceptance of robots by patients and family.
· Raising awareness and interest with patients in relation to the use of robots. 
· Data protection and privacy; ensuring privacy and confidentiality of the information.
· Legal and ethical issues. 
· Policy issues that ensure the ethical and safe implementation of robots’ activities/functions. What the user can do if the robot acts/functions in a way that may put the safety of the patient/client at possible risk. 
· Protecting the users’ autonomy.
· Robots’ aesthetic and appearance regarding cultural background of client, such as voice, facial expressions, gestures, bodily appearance, cultural attributes and gender.
Theme 4: General training requirements
· Holistic training needed, being able to know as much as possible, maximising learning, multiple training sessions.  
· Applied training needed (practical, hands-on).
· Preparedness- having a probation or trial period. 
· Accountability- Ensuring that responsibility of all actions is established throughout the AI system, from the design to the final implementation.
· Sustainability of the system- refers to the safety, reliability, accuracy and robustness of the system.
· Transparency- refers to the ability of the designers to always explain how the system is working and how it affects its users.
· Health professionals’ challenges when using robots.
· Health professionals’ misconceptions and stereotypes for the use of robots.
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Based on the above model, the literature review (conducted as part of this intellectual output) and the macro-theme areas revealed from it, the following model is proposed:



The PTT IENE10 Training and Curriculum Model for preparing health and social care workers to work with socially assistive artificially intelligent robots                                                                
Cultural Sensitivity
· Communication 
· Ethical and legal issues
· Working together
· Culturally sensitive and compassionate Human-Robot companionship 
Cultural Awareness
· Need for AI and Robotics 
· Misconceptions, stereotypes about SARs
· Values, attitudes, views about SARs
· Definitions and terminology

Compassion

Cultural Knowledge
· Types and uses of SARs in health and social care
· Capabilities and the potential ‘role’ of SARs
· Benefits and challenges
· Cultural aspects of SARs

Cultural competence
· Practical skills
· Safety
· Rights and inequalities 
· The ADORE approach/model
























Curriculum Content map
Based on the above, this curriculum will be composed of four learning Modules following the four constructs of the PTT/IENE Model and the conceptual PTT/IENE10 (Preparing health and social care workers to work with socially assistive artificially intelligent robots in health and social care environments) as outlined above. Each module of the curriculum comprises four sub-constructs which represent the content map. 

Module 1 addresses the Cultural Awareness construct that aims to enhance understanding of the use of Socially Assistive Robots (SARs) in health and social care. The key areas include the:
· Need for AI and Robotics 
This deals with the rationales, reasons and needs of use of AI and robotics/robots in health and social care. It explores the help provided not only to the patients/clients, but also to the providers/professionals and carers.

· Misconceptions, stereotypes about SARs
It refers to possible misconceptions and/or stereotypes that exist regarding the use of SARs in caring for patients/clients, such as inability of the robot to provide emotional support, replacement of health personnel etc.

· Values, attitudes, views about SARs
It refers to the values, attitudes and views that health and social professionals may have about SARs. These may include mistrust, caution of using SARs and/or their value etc.

· Definitions and terminology
It is essential to clarify the terms used (such as artificial intelligence, transcultural nursing robots/tics) for a better understanding of the model, training and its implementation. 

Module 2 addresses the Cultural Knowledge construct and aims to familiarize participants with the:
· Types and uses of SARs in health and social care
This deals with the different types of robots that can be used in health and social care in different settings and/or at home. 

· Capabilities and the potential ‘role’ of SARs 
It refers to the capabilities of SARs such as generally “keeping an eye” on an individual, providing information to the patient, providing company to patients though conversation, games, etc,  reminding the patient about appointments, taking tablets, drinking water, doing gentle exercise etc

· Benefits and challenges
It deals with the advantages and challenges that may exist due to the use of robotics/robots in caring, such as freeing time for nursing staff to do more advance work for the patient/client.
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· Cultural aspects of SARs
This sub-unit deals with robots’ aesthetics and appearance, proxemics, hand gestures, volume of voice, etc. Also, regarding cultural background of client, such as gender, age, ethnicity, religion, family etc. 

Module 3 addresses the Cultural Sensitivity construct and aims to enhance the ability of the participants to address the issues of:
· Communication 
This explores the importance of communication of personnel, family, carers and robots and how this can be achieved in best way for the benefit of those in need.

· Ethical and legal issues
This refers to policies that ensure ethical, legal and safe implementation of robots’ activities/functions. It refers to the discussion of data protection, the possible need of consent from the patient/client, confidentiality of information stored and what is stored, possible insurance of the robot used.
· Working together 
It refers to the collaboration of all involved in the care of patient/client- family, caregiver, professionals, robot and client him/herself.

· Culturally sensitive and compassionate Human-Robot companionship
This deals with ways SARs can provide culturally sensitive and compassionate care through conversation, suggestions, and appropriate action. 

Module 4 addresses the Cultural Competence construct    and aims to reinforce the assessment and implementation of culturally appropriate AIR practice in relation to:
· Practical skills
Cleaning the robot, tuning the robot on and off, re-charging the robot, dealing with malfunctions of the robot.

· Safety
This refers to knowledge that is needed and actions to be taken in best way as to ensure the physical and psychological safety of the patient/client such as compliance with infection control, and reduction of patient anxiety about confidentiality and privacy matters.

· Rights and inequalities
This deals with the rights of the patients/clients when receiving care.
It also refers to the opportunities or not that some patients/clients have to use and/or be provided with care by robots.
 
· The ADORE approach/model
The ADORE model was developed by Papadopoulos (2018) during the CARESSES project. The ADORE model (Assess, Do, Observe, Revise, Evaluate) underpins the actions, processes and decisions related to transcultural robotic nursing. 
Overall, the PTT/TRN model provides a new and realistic map of sub-constructs. The TRN curriculum model provides a framework that will guide the development of the training materials and modules and finally the creation and implementation of the online training course.
Implementation of the Curriculum- The TRN MOOC                                                                             
The learning tools and modules produced based on the PTT/TRN model will be used for the development of the Massive Open Online Course (MOOC) to be delivered by the IENE 10 project over a period of five-weeks:
1. Introduction
2. TRN Awareness
3. TRN Knowledge
4. TRN Sensitivity
5. TRN Competence
During the introductory week the participants will watch orientation videos and learn how to navigate the course and its component parts. They will also complete a pre-MOOC questionnaire, produce a brief profile to share with their peers, have a brief introduction to assessments, evaluations and how to use the chatrooms.
Each week will consist of 4 days that participants will engage with a different learning tool focusing on a specific aspect of the TRN module of the week. At the end of each week participants will have a self-assessment quiz. On the last day of the fifth week participants will complete the post MOOC questionnaire, evaluation and summative assessment. Activities may include short videos, podcast, articles, reflective account, quizzes etc. The TRN MOOC aims to be an innovative online example for health and social professionals across the world.
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