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Abstract

Older adults are increasing in Europe[1]. Technology may play a role in older adults’ health. Giving
technology the ability to be physically manipulated can result in creating trust[2] . According to Spre-
icer [3], co-designing tangible user interface with elderly people can increase the chance of technology
acceptance. NESTORE [4]is a virtual coach that comes in different forms of modalities/interfaces: a
chatbot, a mobile application and a tangible coach. This article focuses on presenting one of the in-
terfaces of NESTORE: the “tangible coach”. The tangible coach is an embodied conversational agent
that seeks to empower older adults in becoming the co-producers of their wellbeing lifestyle through
its tangible and its vocal interaction.
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1. Introduction

1.1. Context

The well-being of older people will increasingly depend on technology [5]. Nowadays, society
adopts technology for many reasons: people today are more connected with their friends, fam-
ily and stores, and are more informed about all kind of information such as health awareness[5].
In fact, technology can also play an important role in the health of older adults. In particular,
However, some research studies demonstrated the benefits of tangible user interfaces for older
adults, thanks to their intuitiveness and fast learning curve [3]. We conducted a systematic
review of existing virtual coaches designed for the well-being of older people [6]. We have
focused on behavior change studies, coaching interventions, and technology architectures and
designs. Our analysis revealed that e-coaching systems improving the well-being of the elderly
are becoming an important topic in the field of IT. However, conversational agents in particular
should not only make an e-coaching intervention as a convenient and user-friendly e-coach,
but also help build empathy and increase user confidence and trust in the system. Thus, we
concluded that the NESTORE virtual coach has three roles: a coach, a friend and a companion
[7]. NESTORE is a virtual coach built with a vision to improve and maintain the health of
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the elderly in different areas of well-being such as: physical, nutritional, social, cognitive and
emotional. NESTORE follows a behavior change model called HAPA which aims to help the
user move from a motivational phase of using the system to a voluntary phase to become a co-
producer of the system. This model is also followed by the BCT techniques which aim to create
long term sustainability of the use of the e-coach. NESTORE comes in different interfaces such
as a mobile application, a chatbot which is a text messaging application and a tangible coach
which is a voice assistant.

NESTORE[4] tangible coach is a conversational agent embodied in a physical device. It has
2 main abilities: vocal ability and tangible ability. The coach’s tangible vocal ability is designed
to have a natural conversation with the user, whereas, the tangible ability and the physical
design of the tangible coach are co-designed with users from different countries (UK, Spain,
Netherlands and Italy). In each country, we discussed their smart speaker needs and require-
ments with users. Then we gave users different designs and features with multiple iterations
until we finished our design with our now tangible coach. The objective of the NESTORE tan-
gible coach is to improve and maintain the well-being of the elderly by playing the three roles
mentioned above through its two main modalities of interaction: (1) tangible interaction and
(2) voice interaction. The aim of this article is to show the design of the NESTORE tangible
voice coach while focusing on their tangible abilities and vocal abilities and how the combina-
tion of a voice assistant with tangible abilities plays a key role in being a coach, a friend and
companion of the user.

1.2. Research Questions

The NESTORE tangible coach consists of building trust in order to become a friend, empa-
thy with older adults in order to become a companion while e coaching them for a healthier
lifestyle[7]. the journey. In order to that we need to answer some problematic:

« How can the physical design and direct manipulation through “touching” the e-coach
builds a form of bonding and companionship with older adults?

« How can the tangible coach vocal capability and tangible capability motivate older adults
to become his or her friend and build trust?

« How can tangible interaction with vocal capability improve or maintain the wellbeing
of older adults?

2. Design of the tangible coach

2.1. The tangible modality

The tangible coach has an oval shape, is white, and made of 3D printed plastics with a textile
cover for a cozy and emotional feel to the touch, supposed to encourage tangible manipula-
tion. The aim was to create a feeling of companionship (Q1). The tangible coach has its main
face which is when the device is positioned on its side. This oval face is the main part of
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Figure 1: Tangible Coach in Sleep State (a) and Awake State (b).

this body which looks like a human face. Users can communicate with it through its differ-
ent light models. His human face expresses a specific act. Such acts are "the tangible coach
who listens" or "the tangible thought of the coach" or "the tangible coach who speaks". These
acts are represented by LED patterns. This type of interaction is what we will call expressive
interaction, which means that the tangible coach will convey his data by expressing it with
his interface(Q1). The tangible coach has two main states: the state of sleep and the state of
wakefulness. To switch between these two states, the user consists of touching the tangible
coach, and changing the position of the tangible coach. In fact, the sleep state is when the user
puts the small base up and the large base on the table, as shown in Figure 1a). In the sleep
state, the tangible coach does not interact with the user and cannot listen, think, or speak.
During our co-design process with the user, we concluded that older people care a lot about
data privacy and prefer the tangible coach not to listen to them all the time or talk to them
without permission(Q2). In the awake state, that is to say when the device is positioned on its
side as illustrated in Figure 1 b). As it seems, the tangible coach is awake, waiting for the user
to call (the wake-up word) and start speaking. The awake state consists of three substates (or
acts): the listening substate, the thinking sub-state, and the speaking sub-state, as illustrated
in the diagram in Figure 3. Each sub-state is designed with LED patterns and colors to show
the user what sub-state the device is in. In other words, when the tangible coach is listening
(sub-listening state), the tangible coach shows an orange circle on its front base for 10 seconds.
Then the trainer will start showing an orange and white colored LED pattern rotating around
the front base circle indicating that he is thinking about an adequate answer depending on the
question. Finally, once the tangible coach has their response ready, the LEDs will begin to flash
orange in a circle shape while speaking the response. Figure 2 shows the LED model of the
tangible coach during the listening sub-state (a) and the thinking sub-state (b).

2.2. The vocal modality

The tangible coach is based on Google Cloud speech to text and text to speech [8]. It focuses
on a natural conversation with users. The whole logic and scenario of the conversation are
processed with RASA, a natural language processing framework that detects the intentions and
intentions of a text. This will lead to imitating a human to human conversation. Plus, the turn
of the conversation is two-sided. The user or the tangible coach can initiate the conversation.
Voice interaction is used with the support of visual information displayed via LEDs. The LEDs



Figure 2: Tangible Coach in Listening Substate (a) and Thinking Substate (b)
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Figure 3: Full Diagram of the tangible coach interaction

generate sufficient light that can provide the information anyway even if the user is not looking
directly at the device, harnessing peripheral attention, allowing multitasking to be supported.
Finally, the user can still talk to the device even if it is not in the line of sight and continue
to interact with it while performing other activities. This kind of behavior aims to show the
user that the system can be talked to and thus build a feeling of trust(Q2) which is found
usually among friends. The conversational agent can cite the user’s planned and recommended
activities, the user’s score with comments, notifications, and congratulatory messages (Q3).

3. Evaluation

In order to answer our research questions, the tangible coach is tested on a three-month basis.
For each problematic, we will evaluate the tangible coach through questionnaires or logging
through our system. Q.1 How can the physical design and direct manipulation through “touch-
ing” the e-coach builds a form of bonding and companionship with older adults? To answer
Q.1, we will evaluate the use of this embodied tangible coach with the Companion Animal
Bonding Scale questionnaire [9] to assess the level of companionship the tangible coach has
given to the user. Q.2 How can the tangible coach vocal capability and tangible capability moti-



vate older adults to become his or her friend and build trust? To answer Q.2, we will assess the
friendship between the coach and the user by using the friendship scale questionnaire [10] and
by logging from the interface and the backend [4] when and how much the user has interacted
with the tangible coach. Hence, one can understand the probability of a long-term use. Q.3
How can tangible interaction with vocal capability improve or maintain the wellbeing of older
adults? To answer Q.3, we will evaluate the relationship between the user-e-coach through a
coach-athlete CART-Q questionnaire [11].

4. Conclusion

NESTORE tangible coach aims to use its tangible capability and vocal capability to create em-
pathy, trust and coaching older adults to have a healthy lifestyle. The system will be tested
in three European countries (Spain, Italy and the Netherlands). The questionnaires will show
whether the sense of companionship, friendship and coaching are fulfilled.
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