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Abstract. Medical progress and demographic changes will increase the future need of support 
and care in older adults. The use of robotic-based technologies may support older adults and 
relief the health system and caregivers. The authors provide results from two design case 
studies of applications that are designed for and with older adults and their caregivers to 
support both, their physical and cognitive activity. The authors conducted a pre-study, designed 
two applications, which were displayed and performed by the humanoid robot Pepper and 
evaluated them together with the participants in care-settings. The goal was to assess user 
experience and to explore effects of system usage on physical and socio-emotional conditions 
of older adults and their caregivers. Results indicate that the system seems to be able to initiate 
joyful interaction and that the Robot motivated and empowered participants to mimic 
movements that are embodied by the robot and displayed by the applications.  

Introduction 
Social and demographic change processes such as increasing life expectancy and 
constantly low birth rates are leading to an increase in the number of older adults in the 
populations around the world. ICT-based systems to support caregiving relatives and 
people with physical and/or cognitive diseases could help to train physical activity, 



cognitive resources and promote individual and social well-being of these groups 
(Unbehaun et al. 2018; Vaziri et al. 2016). Robotic-based systems can be a helpful 
system to enhance the activity of older adults (Fasola and Mataric 2012). The presented 
work aims to discover possibilities of creative and physical interventions with robotic-
based systems that are designed, developed and evaluated with older adults and their 
caregivers. The applications are displayed and mediated through the humanoid socially 
assistive robot Pepper1 by using a hands-on interaction, including the use of speech and 
gestures to provide assistance and motivation in the particular healthcare context. The 
socially interactive robot-based functions were used to engage, to entertain, to 
empower and to motivate older adults. The primary research focus lied on Pepper’s 
impact on social and physical aspects in the daily life in care homes. Therefore two 
design case studies are presented that have been moderated and guided by researchers 
that have been carried out over a period of 8 weeks with overall 22 older adults in need 
of care as well as 6 caregivers.  

System Overview  
The technical infrastructure includes the robot Pepper and its tablet to display the 
developed applications. Pepper is a humanoid robot launched by Aldebaran Robotics 
in 2014 and is able to communicate on a wide range of issues with humans through its 
autonomous behavior, speech, and emotional recognition function abilities as well as 
its smooth motion-generation technology (Tanaka et al. 2015). For the Pepper platform, 
we developed two applications that were designed for the stimulation of physical and 
cognitive capabilities in older adults. Over a period of 4 months, the study examined 
two different design applications: The first application aims to develop an interactive 
music system to empower and activate older adults to train and maintain their physical 
fitness by listening to music as well as following the embodied instructions given by 
Pepper. The second project focused on designing an interactive quiz game application 
to stimulate cognitive resources and build up on known games from the TV. The main 
goal of the Music-based application was to use established activities such as music 
and singing to motivate the participants to interact with Pepper and start imitating his 
movements. The exercise part is meant to be the main part of the developed application. 
In this part, the participants are stimulated to imitate movements that are embodied by 
Pepper. The final concept consisted out of three main parts – a preparation part where 
instruments are mounted on the robot, the music part, where Pepper plays the 
instruments and a randomly chosen song and the exercise part where the visitors are 
instructed to do some movements. In the Quizmaster Application, Pepper takes on 
the role of a charming quiz show host that asks questions, gives feedback to the 
answers, talks to the players, jokes around and uses typical gestures. Instead of playing 
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alone, the participants should be able to answer the questions together as a team or 
compete against each other. However, we wanted to utilize other media besides text 
(e.g. audio and pictures) as question prompts to make the quiz more interactive and 
diverse. The content of the questions should span a variety of topics, of which some 
subjects should be especially targeted towards seniors. 

Methods, Data and Research Questions 
In general, the presented work is following the Design Case Study Approach by Wulf 
et al that consists of the phases: 1) pre-study, 2) the prototypical and participative IT 
design and 3) evaluation and appropriation (Wulf et al. 2011). Within this framework, 
we conducted a pre-study that analyzed existing social practices and tools already used 
in this context and identified technological, organizational and social perspectives of 
the field to be researched. During the design phase, the focus lied on the participatory 
development of the applications and their connection to the robot as well as the 
moderated sessions. We conducted 20 Interviews with 22 older adults and 5 PCG 
who were later on also part of the study. Participants were allowed and required to 
elaborate freely on those topics. The development of the two applications has been 
applied in two steps. The first prototype was based on open interviews with the older 
adults and the caretakers. Further development of the application was based on two sets 
of data, first the interviews which have been conducted with the participants after the 
interaction with the robot and second from the observations that have been made by 
the researchers during the interaction. After designing the objectives of the evaluation, 
we included the exploration of (1) impacts with regard to the emotional behavior, (2) 
technology appropriation processes and (3) effects of applications on individuals.  

Preliminary Findings 
We observed different compelling reactions towards the robot in general. While some 
participants were careful with the interaction at the beginning, many of them “warmed 
up” and interacted freely. Many talked to Pepper and assumed he had human-like 
features: “How is he doing today?”, “This seems not to be his day”, etc. For those who 
were already familiar with the robot, touching the head was already a natural gesture. 
Many also enjoyed it even if at the beginning they were cautious regarding the 
interaction: “This was not as bad as I imagined it to be, it was nice.” All participants 
expressed satisfaction, were pleased with the game and its overall design, and would 
like to play again. There were expressions like: “I had fun, I want to continue! Are 
there more questions?” The explanations of the answers from the Quiz applications 
that Pepper tells after each answer especially seemed to appeal to all participants, who 



commented on it as “interesting”. This even affected the gameplay when individuals 
were still discussing one question when Pepper already read out the next answer. 
Playing in a group was highly preferred over playing alone. Overall, the participant’s 
reactions were positive, while only some of them had reservations. Not only did most 
of the participants like the robot and its appearance and, singing was the most 
successful part of the concept. With regard to movement, the suggested exercises were 
doable for most of the participants. However, there were several issues with the 
functionality and design, e.g. the interaction with the tablet. The participants often 
pressed them either too long or too strong, so that the tablet did not give a reaction or 
zoomed in. Furthermore, interaction was hindered when Pepper was turning around in 
autonomous mode when hearing a sound or seeing a movement outside the group, or 
while being fixed on only one group member.  

Conclusion and Outlook 
Our study has shown that participants who were involved in the studies were motivated 
to move, sing along and interact in front of the robot and the applications while being 
guided by a moderator. The robot has proven itself a useful artefact to interact with the 
participants from the nursing home. Feedback from the participants itself was positive 
with regard to the activity, interaction and social dynamics. The results from this 
qualitative oriented study illustrate that robotic-based creative and cognitive activities 
seems to be able to initiate joyful interaction, individual and social well-being of the 
users and creates opportunities to be physically active. However, it is not fully clear if 
the high level of interaction between the robot and the participants is only based on the 
joyfulness of the applications on the robots. Future research should analyze further 
usage and acceptance indicators of robotic-based systems to support the daily life of 
people in need of care and their caregivers in longer terms.  
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