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Abstract
Abstract
The number of people with cognitive impairments increases together with the
aging population. Thus, social robots are being researched to aid relieve the nursing
sector as well as to combat cognitive impairments. However, it raises concerns
regarding how a social robot should relate to members of this group and what might
be appropriate. In this thesis, research about the current state of social robots has
been conducted and focus groups with people from the nursing and medical field
were held. To verify the credibility of the results and the scenario developed, final
user tests were conducted with representatives of the target group. When using a
social robot in an interaction with persons who have cognitive disabilities, the robot
should speak and behave more human-like and make use of its facial expressions,
stressing empathy and responding to the person accordingly. Though the situation
of interacting with a social robot may be more significant in future generations.

Zusammenfassung
Mit der Zunahme der älteren Bevölkerung wächst auch die Zahl der Menschen,
die an kognitiven Beeinträchtigungen leiden. Aus diesem Grund wird an sozialen
Robotern geforscht, um den Pflegesektor zu entlasten und auch kognitive Beeinträchtigungen zu mindern. Es stellt sich jedoch die Frage, wie ein sozialer Roboter
mit Mitgliedern dieser Gruppe umgehen sollte und was angemessen sein könnte. In
dieser Bachelorarbeit wurden Untersuchungen zum aktuellen Stand sozialer Roboter
durchgeführt und Fokusgruppen mit Personen aus dem pflegerischen und medizinischen Bereich abgehalten. Um die Aussagekraft der Ergebnisse und des entwickelten
Szenarios zu überprüfen, wurden abschließende Benutzertests mit Vertretern der
Zielgruppe durchgeführt. Beim Einsatz eines sozialen Roboters in der Interaktion
mit Menschen mit kognitiven Beeinträchtigungen sollte der Roboter sich menschlicher vehalten und sprechen, Mimik einsetzen, Empathie betonen und entsprechend
auf die Person reagieren. Die Möglichkeit, mit einem sozialen Roboter zu interagieren, könnte in zukünftigen Generationen von größerer Bedeutung sein.
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1

Introduction

Many more people, particularly the elderly, are developing cognitive impairments as time
passes. In a 2021 article, the World Health Organization stated that there are approximately 55 million people worldwide who suffer from dementia. Dementia is a syndrome
that develops as a result of aging, and its prevalence is increasing as the population of
aged individuals grows (Dementia, 2021). While there has been a rising of the older population there has been a lot of studies and requests for social robots. As they combine
the abilities assistance devices like "Alexa", a digital assistant powered by Artificial Intelligence (AI) that can carry out simple tasks in a smart home environment 1 , have with a
physical appearance that could be more human-like or animal-like. They are being used
and researched in therapy or health scenarios (Korn, 2019). The purpose of this thesis
is to determine which methods of interaction with a social robot would be preferred by
elderly people with cognitive impairments. The research question was detailed in Chapter
2 along with the explanations for how the question was formulated and the methodology
used in this thesis. In Chapter 3, research has been conducted on the current state of social robots in this subject, the target group and the relation between humans and robots.
Following that, two focus groups were held. Based on the findings, a prototype scenario
was developed and tested on five members of the target group, who are elderly people
with cognitive impairments.
This project’s initial phase is its theoretical component. Chapter 3.1 described social
robots and discussed examples, with the major emphasis social robot Haru being introduced in the chapter 3.1.4. The target group and their typical problems with cognitive
impairments, as well as how content can be made usable, were defined in Chapter 3.2. The
relation between people and robots, as well as fitting principles, are examined in Chapter
3.3. The following section concluded the thesis’ practical aspect. Chapter 4 discusses how
the focus groups were performed, the findings, and the implications for this thesis and
subsequent tests. Use cases were extracted and presented in Chapter 4.3 as a result of
this. The use cases were realized and detailed in Chapter 5. The validation portion of
this thesis was completed, and the results were discussed in Chapter 6 and Chapter 7.
Lastly in Chapter 8 an outlook on the future was proposed.

1

https://developer.amazon.com/en-US/alexa
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Research question and Methodology

Haru, a table top social robot, has previously been the subject of various research, for
instance in using it in Telepresence gaming (Brock, Šabanović, & Gomez, 2021). Haru,
as further explained in chapter 3.1.4, was also utilized in a project at the Hochschule der
Medien (HdM). The project consisted of a game collection for elderly persons to activate
them mentally and physically. Several interviews and a focus group with caregivers and
nurses were done as part of this study to determine what the present challenges of elderly
people are and in what context they might accept a social robot like Haru. After that, a
game collection was created and tested on senior individuals in various nursing homes, as
well as working and student adults. In these user tests, it was discovered that certain people preferred Haru to others. The younger group was more accepting of it, but the games
and scenarios bored them. The elderly people were wary of Haru since they were unaware
of his skills. Another aspect was that the older individuals had no prior experience with a
social robot before the test, and Haru was not included in the game. Thus, only the game
was evaluated, but following, users were asked if they could envision playing the games
with Haru as a moderator in an interview. A video of Haru was displayed to the users to
assist them gain a better sense of Haru. Many nurses and old people expressed interest in
the concept and saw its potential, but it may be too early for this generation of seniors.
The elderly persons in the user test were also unclear as to how they should interact with
the game and required assistance. This thesis is motivated by the fact that in this study,
interaction methods were not explored, simply Haru’s acceptance and a game collection
that may aid activate players mentally and physically. So the goal of this thesis is to
see how elderly people, particularly those with cognitive disabilities, might interact with
and enjoy a social robot like Haru. As the research question is "What interactions are
accepted and may be relevant for people with cognitive impairments employing a social
robot?" the goal is to determine whether interactions with Haru will be accepted and
perhaps even enjoyed in the user tests.
For Usability-Projects in particular it is critical to keep the user in mind through all of
the stages. For this the method "Design Thinking" was used. As shown in the article
of Wolniak (2017) Empathize, Define, Ideate, Prototype, and Test are the five steps of
"Design Thinking". Though there are also other implementations of "Design Thinking"
with six or more stages that would for example also include the stage "Implement". For
instance by Gibbons (2016) as seen in figure 1. The first step "Empathize" is to gather
knowledge about the target group and get familiar with them. Following is the step "Define", it is to observe where the issues the target group faces are by connecting all findings.
The subsequent phase, "Ideate" involves conducting a brainstorming to generate potential
solutions and concepts that would satisfy the target group’s demands as identified in the
previous phase. In the "Prototype" phase, after a suitable idea has been identified, it is
2

2 Research question and Methodology
time to develop a prototype. To ascertain which of the idea’s aspects would be effective
and which wouldn’t. The purpose of the fifth phase, "Test" is to gather user feedback and
determine whether the product satisfies user needs. Realizing and putting the notion into
practice is phase six, "Implement" (Gibbons, 2016). To apply the model on this thesis the
stage "Empathize" was fulfilled with literature review and also through the focus group
that was held. The focus group that was held also helped with the phases "Define" and
"Ideate", as the participants of the focus groups were also asked about ideas on how to
realize an interaction with a social robot. The "Prototype" phase was done after conducting the focus groups and the idea and vision was set after the "Ideate" phase. The "Test"
phase was fulfilled with the tests that were conducted at the Senior center Laichingen.
Only the "Implement" phase is still open, as this case is still in research and would also
exceed the scope of this thesis.

Figure 1 Design Thinking stages from (Gibbons, 2016)
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This thesis consists of three important components as seen in figure 2. The first part is
the theoretical part, following is the practical part and lastly the validation.

Figure 2 Thesis components

Following the completion of the literature review, the preparation for the focus group
began. The purpose of the focus group had to be determined for this. Focus groups are
a useful technique to learn about the users’ wants and needs at the start of a project.
A focus group is usually composed of 5 to 10 people and is led by a moderator. The
moderator’s role is to create an inclusive and positive atmosphere for the debate and to
assist participants in staying on topic. It is also to provide structure and to steer the
discussion without influencing the participants’ opinions (Jacobsen & Meyer, 2019). It is
critical to select the target group for the focus group so that members are more likely to
provide the most relevant input. In the context of this study, the target population would
not be people with cognitive impairments, but rather those who care for and work with
them. Thus people who work in care homes with people who have cognitive impairments
were invited to participate in the focus groups for this thesis. Because it is also vital to
select homogeneous audiences so that they feel more comfortable speaking up, the group
picked for this thesis would function well because they all work in the same field. To
recruit the participants, many care homes were contacted to ask if they are interested in
participating and have people that fit into the criteria of working with individuals that
have cognitive impairments.
In terms of the guide, it was also essential to formulate the appropriate questions so as
not to influence the users in any manner. For example, "non-directed" inquiries that do
4
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not already indicate an answer. The questions should also not limit the answers to set
answers, as a discussion or longer responses are preferred, i.e. "open-ended" questions. It
is also crucial to encourage participants to be particular in their responses, and asking for
the features of their selection could be one method to do so. Personalizing the questions
is a decent method to acquire more of the desired individual experiences and perspectives
(Kuniavsky, 2003). The focus group guide utilized in this thesis was also discussed with
the supervisors of this thesis and improved to meet the thesis goal and get the most out of
the conversation. Before beginning the focus groups, an ethical evaluation was required.
The supervisor of this thesis at the HdM reviewed the testing strategy in appendix B.4,
the guide in appendix B.2, and the declaration of consent in appendix B.1. Due to lacking
parts, the statement of permission and the testing plan had to be revised. Participants
were informed about the declaration of consent and given a copy of the form.
Since the discussion was also recorded for further evaluation, the data was stored in a
Veracrypt encrypted container. The virtual disk is only visible when the user mounts it,
and a password of 20 or more characters is also required. The data is not accessible if the
virtual disk file is not mounted (Knight, 2017). The encryption algorithm used for this is
Advanced Encryption Standard (AES), which is both secure and fast. In a Mahajan and
Sachdeva (2013) study, it was discovered that the AES algorithm’s decryption is superior
to other algorithms, and the simulation results demonstrated that the AES algorithm is
superior to the other algorithms evaluated in the study.
To document the results, they were clustered in mind maps. The demographic data was
noted in an excel document. The results of the mind maps and the graphs were discussed
in the chapter "4.2 Results and Discussion" and also compared to the guidelines and other
results from the chapter "3. Theory and related work". Out of the discussion and the
results, a scenario and script was concluded which was used for the user test.
The testing of the scenario with the users is a form of validation, to see if what was found
out does actually apply. For this it is important to decide who to test and what criteria
must apply. The target group for this thesis is people with cognitive impairments, while
caregivers were asked about older people with cognitive impairments in the focus groups.
As a result, the test participants were nursing home residents with cognitive impairments.
The test was performed as a qualitative user test with five people, according the formula
of Nielsen (2000), five users would encounter 85% of the errors. The number of issues
discovered decreases if one passes the mark of five and start adding more test users.
Recruiting users for this stage was rather challenging as the prerequisite was that they
had to have cognitive impairments. This further complicates the declaration of consent
process because individuals with cognitive impairments are unlikely to be able to sign
the document on their own. Therefore, after locating a nursing home, the senior center
5
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in Laichingen, that was willing to participate and had people who fit the target group,
family members had to be contacted, informed about the test, and asked for their consent.

It’s also crucial to decide where the test will be held, if it will be moderated, and whether
the test will be conducted in person or remotely. While doing the test on-site in the
actual environment of use may be advantageous, most usability tests are conducted in
laboratories (Jacobsen & Meyer, 2019). In the case of this thesis, it was decided to
conduct the test at the users’ nursing home since the users should feel at ease in their
surroundings and it is more suitable for the scenario. Furthermore, due to transportation
and the Coronavirus, the tests would most likely be unable to be conducted in the HdM’s
laboratories. Since the target group comprises senior persons with cognitive impairments,
moderating the exam may be more beneficial because a variety of questions may arise and
the tester will be better able to watch the behavior. Since witnessing the participants’
behavior was so important in this user test, it was decided that the tests should be carried
out in-person rather than online.
It was chosen not to use a standard questionnaire, such as the system usability scale
(Brooke et al., 1996), for the metrics and questionnaire. The elderly, as in previous
research of HdM projects with Haru and also in nursing homes, were either reluctant to
fill out the forms or left out half of them. As a result, after completing the test, users were
interviewed and asked directly what they liked, what they missed, and other questions
from the interview guide.
Before starting the testing there also had to be done an ethical review that was also
reviewed by the supervisor. The documents: scenario as seen in appendix C.4, the form
of consent as seen in appendix C.1, the interview questions as seen in appendix C.6 were
reviewed.
After the tests were conducted the video and audio files of the tests were listened to
and the results of the tests were concluded. To make the results more transparent and
comparable, the demographic information that was requested according to the interview
questions in appendix C.6 was gathered in an Excel file. Mind maps were used to group
the qualitative interview data. The observations from during the testing were written
down in the "7. Results and Discussion" chapter of this thesis.
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Theory and related work
Social robots

Social robotics as defined by Bendel (2021) is a branch of the topic robotics. It concerns itself with autonomous machines being used to interact with humans or animals.
To communicate and interact, AI is of importance. There are five dimensions that are
defined regarding social robots. Namely interaction with living beings, communicating
with living beings, proximity to living beings, mapping of living beings, and utility for
living beings. Social robots can be present in many forms in daily life, such as service
robots, care robots or industrial robots. However, social robots can also be distinguished
by their appearance, not only by their field of application. The appearance may correlate
with the field of application. Two appearances and body forms of social robots are humanoid and animaloid (Bendel, 2021). There are also other social robots that resemble
neither humans nor animals, that are clear to be robots. For instance, Haru, a social
robot developed by the Honda Research Institute and used in this study.
As more information about social robots becomes available in the media, public perceptions about robots evolve. Sandoval, Mubin, and Obaid (2014) discovered that movie
and fiction-based expectations, as well as the goals of Human-Robot-Interaction (HRI)
research and user demands, are at odds. To satisfy people’s perceptions, robot developers
and designers should aim to match public expectations with marketing strategies.
In particular, non-experts anticipate a social robot’s interaction to be natural and intuitive. Wanting the social robot to communicate more like a human. Though, according to
the findings of the Dautenhahn et al. (2005) study, 90% of people would prefer the robot
to vacuum instead of being engaged in child-care chores. Because robots are still seen as
more of an assistance, servant, or machine than a friend or mate. This contrasts with the
percentage of participants in the study of Dautenhahn et al. (2005) who would welcome
computer technology in their homes, with 80% in favor compared 40% in favor of having
a robot in the home.
When talking about robots communicating or behaving more human-like, the cue Anthropomorphism is of importance. As stated in the paper of Duffy (2003) combining the
Greek words "anthropos" as man and "morphe" meaning form yields the term "anthropomorphism". For instance, integrating human characteristics to a robot to help humans
comprehend their actions. While anthropomorphism is a complex concept, it provides a
wide range of physical and social characteristics that can be utilized to social robotics. As
a result, a social robot with these features might completely effect the way humans interact with robotics, operating as a human-machine interface. It could signal the beginning
of a shift in how humans perceive machines, not just as tools (Duffy, 2003).
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Socially assistive robotics

According to Feil-Seifer and Mataric (2005) Socially assistive robotics (SAR) is a combination of Assistive robotics (AR) and Socially interactive robotics (SIR). It serves the
same objective as AR however stresses that support is given by personal interaction. Both
SAR and SIR focus heavily on social interaction, albeit with SAR it’s not just for the
purpose of interaction. SAR’s intent is to be able to develop a deep and successful relationship with the user. Making progress in rehabilitation, education, and other areas. A
SAR system can engage in either three ways: through speech, gestures, or direct input.
Because speech and gestures are already quite an essential part of communication between
humans, it is extremely beneficial for humans if robots can interact in this manner. It
is sometimes preferable for the human to provide direct input to the robot. Speech or
gestures prompts, for example, can become cumbersome when picking between multiple
options on a map or scanning a schedule. A SAR should effectively motivate the user, be
responsive to the user as well as the staff, and meet the goals assigned to them. Users
should ideally not need an expert or intensive training to use a SAR system. Starting,
configuring, or stopping the system must not necessitate any more explanation from an
expert, nor should it place any additional stress on those who are already giving care
(Feil-Seifer & Mataric, 2005).
A purpose of assistive robots is to aid disabled and elderly individuals with specific needs
in their living environment, thus improving their quality of life. In the study of Tapus,
Tapus, and Mataric (2009), for example, an assistive robot in a therapy context was employed to engage users in a musical game. The users interacted with the game and robot
through speech and gestures. To make the game not too difficult or too easy for each
patient an adaptive algorithm was utilized to change the game’s complexity based on the
patient. According to their findings, the social robot was able to improve or maintain the
cognitive focus of individuals with dementia and/or cognitive impairments. Furthermore,
the robot’s ability to adapt its behavior to the amount of disability of the individual
contributed in improving the performance of the users in the game.
3.1.2

Humanoid social robots

In research, there are various humanoid social robots such as ASIMO 2 as seen in figure 3,
a social robot developed by Honda. This is the same company that developed Haru. For
a long time, researchers have been looking at human movements and how to incorporate
them into robots so that they behave and move like a human. For a social robot to
walk on uneven ground, a bipedal walk modeled after a human was key. Technology was
implemented at Honda to control walk stabilization and ground reaction force to help
2

https://asimo.honda.com/

8

3.1 Social robots

3 Theory and related work

the robot achieve the goal of walking more like a human. Asimo’s use and development
went in two directions. Asimo could be used either as an assistance robot to help people
in their environments or to replace them in dangerous situations (Shigemi, Goswami, &
Vadakkepat, 2018).

Figure 3 Honda’s ASIMO robot

Nadine 3 as seen in figure 4, a humanoid robot built at Singapore’s Nanyang Technological
University, is another instance. The contrast between ASIMO and Nadine is that she has
a more realistic human-like appearance, including natural-looking skin and a human-like
face. She was situated in an elderly home unit for one-on-one interaction as part of the
research of Tulsulkar et al. (2021). Since social assistive robots are used more frequently
in patient care to offer emotional support and help to aged individuals with cognitive
impairments, that research was carried out. The robots keep them occupied and uplift
their spirits. They discovered flaws in robots in previous tests and inquiries, particularly
in their capacity to meet the significant human desire companionship. Loneliness, social
isolation, boredom, and a lack of activity participation are typical among the elderly in
nursing homes. The health and welfare of the elderly are negatively affected by this.
In addition to addressing workforce shortages, the employment of social robots in care
settings could increase the interaction and involvement levels, as well as the quality of
life of the patient in nursing facilities. These flaws irritated residents because animaloid
robots appeared to be more like toys than true companions. The findings of the study with
Nadine in the care facility revealed that her presence resulted in increased engagement
from the staff throughout the period as the residents required assistance in engaging with
her. For example, the elderly people required assistance with picking up and holding the
microphone, as well as with the language. According to the findings participants with
cognitive impairment and dementia showed to enhance their cognitive abilities as they
3

https://www.vi-mm.eu/project/meet-nadine-one-of-the-worlds-most-human-like-robots/
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engaged with Nadine. Both communication and language skills, as well as their mental
processes, greatly improved (Tulsulkar et al., 2021).

Figure 4 Nadine: human-like robot created by Prof. Nadia Thalmann. Photo Credit: Institute for Media Innovation, Nanyang Technological University from (The Role of Humans in a
Technological World , n.d.)

3.1.3

Animaloid social robots

Animaloid robots are often used in therapy scenarios as they have a soothing effect by
reducing loneliness and don’t face the problems of allergies or hygienic problems as they
are not real animals (Leite, Martinho, & Paiva, 2013). For instance for elderly people
that were institutionalized in nursing homes there is a common problem of loneliness
(Russell, Cutrona, de la Mora, & Wallace, 1997), which is interesting as they could also
fall into the target group of this thesis. There have been numerous studies showing that
Animal-assisted therapy (AAT) can help reduce loneliness with elderly that are in longterm facilities. The results of the Banks and Banks (2002) study revealed that persons
who wished to get AAT had a considerable reduction in loneliness. Participants had already had close relationships with pets at some point in their lives and typically enjoy
animals, thus this form of care encouraged their interest.
Another article by Perissinotto, Cenzer, and Covinsky (2012) suggests that the link between loneliness and functional decline could be bidirectional, with debilitated functional
condition and disability leading to increasing loneliness. As a result, AAT may be able to
help people with their loneliness and, as a consequence, their functional deterioration.
An example for an animaloid social robot is Paro 4 , a robot developed by the Intelligent
Systems Research Institute (ISRI), as seen in figure 5, a robot that resembles a harp seal
in appearance. Paro was designed for use in therapy, such as in hospitals, by mimicking
4

http://www.parorobots.com/
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the interactions people would like to have with a seal in their imagination. Critics also
mentioned the ability of Paro not being able to make moral decisions or the morality of
Paro being a difference to other artificial intelligent robots. The advantage of an animaloid social robot like Paro, in its case, is that it cannot bite, its antiseptic fur does
not shed skin flakes off, and it does not consume anything and does not produce litter,
making it an ideal substitute for a real animal (Calo, Hunt-Bull, Lewis, & Metzler, 2011).
Paro, for example, responds to abrupt stimuli by turning in the direction of loud noises.
Other behaviors include remembering a repeated word as its new name. This way the
users can name Paro with a preferred name (Wada & Shibata, 2007).

Figure 5 Paro (Image from (Horizons WWP, TRVL, & Alamy, n.d.))

Sony’s AIBO 5 is another well-known example of an animaloid robot. AIBO is a social
robot for use in the home that is AI-enabled and has a dog-like appearance and behavior.
AIBO tries to communicate with humans by making eye contact, moving around, and
making gestures. It alters its behavior depending on who it is in the company of. AIBO
can also understand language and adjust his behavior based on it with the help of his
ears. For example, recognizing the source of the sound and reacting to that voice. It also
adopted typical dog behavior, such as expressing delight when praised or touched on the
head. And a few more characteristics that are related to dog behavior (Tanaka et al.,
2022). In the study of Banks and Banks (2002) AIBO was utilized to combat loneliness
in nursing homes as compared to a living dog. Both the living dog and AIBO subjects
exhibited significant improvements in their levels of loneliness as contrasted with a control
unit who did not obtain AAT. And they discovered no difference in the effectiveness of a
living and robotic dog in alleviating loneliness, making the idea of using animaloid social
robots for future use more relevant and appealing.

5

https://us.aibo.com/
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Haru

In this thesis the robot that was used for the studies is Haru, the tabletop social robot
developed by the Honda Research Institute. Haru was developed for research purposes,
intended as a medium for long-term human interaction research into social presence,
emotional and empathetic connection (Gomez, 2020). Appearance wise Haru is a more
cartoon-like social robot as seen as in figure 6. Haru’s look was designed to deviate from
humanoid or animal forms, as well as the assumptions that come with them. As a result,
they experimented with different forms and shapes. The lower body is rarely employed in
communication to show emotion, which is why Haru doesn’t have legs and instead relies
on the composition of its head and middle torso. Haru’s face, with all of its features, allows
for the notion of an upper and middle body, simplifying its embodiment. Despite the fact
that hands and arms are useful for communication, they were left out of Haru’s design
since they could significantly affect the design. Instead, they separated the eyes and gave
them the ability to rotate, indicate direction, and move back and forth, which has the
similar function as arms and hands in terms of communication. In a test, they discovered
that Haru accurately replicated the emotions of 95% of the participants (Gomez, Szapiro,
Galindo, & Nakamura, 2018). As Haru is a tabletop social robot, Haru is not able to move
around fully but as stated by Brock, Sabanovic, Nakamura, and Gomez (2020) it does
have "[...] base rotation, neck leaning, eye stroke, eye rotation and eyes tilt [...]" (p. 2) as
movement possibilities. Haru also has LCD displays as eyes and a LED eye border making
them also look like eye goggles or glasses. Its mouth is presented by small LEDs. Harus
voice is being heard through the speakers that are installed in the base. Thus enabling
Haru to convey or interact with Humans more expressively. For this purpose Haru also
has sensors installed in the base. To utilize the total potential Haru can communicate in
many ways such as kinesics meaning through eye, face and body movements. Haru is also
able to interact through paralanguage, nonverbal sounds, and language, meaning just by
voice (Brock et al., 2020).

Figure 6 Honda’s Haru from (Gomez, 2020)
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Target group

Because of past projects with Haru and the elderly, this experiment’s target group was
chosen to be elderly people with cognitive impairments. There have also been numerous
more experiments with elderly people, including the use of other social robots like Paro,
making the prospect of employing a social robot with elderly people increasingly important
in the future. As the population of aged individuals grows, so does the number of people
suffering from cognitive impairments, as these two factors are also associated (Dementia,
2021).
Since the term "cognitive impairment" is difficult to define, the following section provides
a definition as well as subdivisions. For instance, Mild Cognitive Impairment (MCI)
is a phrase that is commonly used to describe a cognitive deterioration that is larger
than normal aging but does not impede with daily activities. This distinguishes it from
dementia in that it has a significant impact on daily living and the cognitive deficiencies
are more profound. However, it has been established previously that individuals suffering
MCI have a high chance of getting dementia (Gauthier et al., 2006). MCI has been
characterised as a "[...] transition phase between healthy cognitive ageing and dementia."
(DeCarli, 2003, p. 15) by many academics in the field of cognitive deterioration, namely
DeCarli. To define ones cognitive state Riley, Snowdon, and Markesbery (2002) have
divided the cognitive states in two groups. The division of the state "memory intact"
and "memory impaired" is shown in table 1. These two states also have subdivisions, for
"memory intact" that is "intact", "mild impairments" and "global impairments". For the
state "memory impaired" there are also three subdivisions, namely "mild impairments",
"global impairments", and "demented". For instance, a person with an intact memory
and high results in the cognitive tests and activities of daily living, such as dressing or
walking, is described as having an intact status (Riley et al., 2002). For the purposes of
this thesis, people who have their memory intact but have mild or global impairments, or
people who have their memory impaired but have mild, global, or demented impairments
are considered.
Memory Intact

Memory impaired
Mild Impairments: Intact on the
Mini-Mental State Exam and Activities
of Daily Living Impaired on Delayed
word recall. May be impaired on one or
more of the three cognitive tests.

Intact: Intact scores on all cognitive
tests and Activities of Daily Living.
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Memory Intact

Memory impaired

Mild impairments: Intact on Delayed
Word Recall, the Mini-Mental State
Exam, and Activities of Daily Living.
Impaired on at least one of the other
three cognitive tests.

Global impairment: Impaired on
Delayed Word Recall and the
Mini-Mental State Exam and/or
Activities of Daily Living. May be
impaired on one or more of the other
three cognitive tests.

Global impairment: Intact on Delayed
Word Recall. Impaired on at least one of
the other three cognitive tests and on
the Mini-Mental State Exam and/or
Activities of Daily Living.

Demented: Met clinical criteria for
dementia. Impaired on Delayed Word
Recall and at least one other cognitive
test and impaired on Activities of Daily
Living.

Table 1 Cognitive states adapted from (Riley et al., 2002)
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Cognitive impairment and its affects

The word "impairment" is defined as "deterioration in the functioning of a body part,
organ, or system that can be temporary or permanent and can result from injury or
disease" in the Cambridge business English Dictionary (Impairment, n.d.). Thus making a
cognitive impairment a deterioration in the functioning of the cognition of a human that is
either temporary or permanent. There has been much debate and research suggesting that
cognitive impairments are not a set condition but can always worsen. For instance, elderly
individuals who already have cognitive impairments may eventually develop dementia,
according to a study by DeCarli (2003). Particularly the context between the syndrome
MCI and Dementia. A study by Tyas et al. (2007) has determined that some of the
risk factors for dementia such as age, education, and the apolipoprotein E gene are in
connection with MCI. Thus the development of dementia may be solely dependent on the
aging process and increasing mortality once a person has been affected by the risk factors.
As a result, the study confirms the theory that MCI is a sign of early dementia (Tyas et
al., 2007).
Another research concluded that memory loss alone seldom leads to dementia in nondemented older people within the next two years. Patients with evident cognitive deficits
beyond memory loss, on the other hand, had a considerably higher chance of dementia
(Bozoki, Giordani, Heidebrink, Berent, & Foster, 2001).
As stated in Farias et al. (2006) study MCI has a much smaller impact on people’s daily
lives than dementia does. However, people with MCI have considerably more problems
with certain daily functions needed for daily life than healthy people. For MCI the memory
is the most often damaged domain. People who have problems remembering a few grocery
items without a list or the names of new people they recently met fall into this category.
However, other elements of life, such as planning and organizing, are severely impacted
since the person need foresight or other mental abilities. As a result, tasks requiring
the ability to learn and acquire new knowledge, as well as higher executive capabilities,
become more difficult or affect people with MCI (Farias et al., 2006). Though actions
that demand complicated understanding, such as checking one’s bank account, are more
difficult for those with MCI. More basic behaviors, such as putting on clothes, show no
significant differences between MCI patients and healthy people (Perneczky et al., 2006).

Reisberg, Ferris, De Leon, Crook, et al. (1988) released the Global Deterioration Scale
(GDS) in the year 1988. It is a seven-point rating scale for grading the extent of cognitive
decline. That scale concerns the decline that comes with normal aging, age-associated
memory impairment (AAMI), and primary degenerative dementia (PDD). For table 2
in its full length see attachment A.1. In the following the table 2 was summarized for
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simplicity. The target group could include individuals from the scale "2 - Very mild
cognitive decline" up to the highest scale "7 - Very severe cognitive decline". The question
that may arise though is that an individual of the highest scale may not be able to interact
with Haru or actually perceive it.
Scale

Definition

1 - No
cognitive
decline

The person does not appear to have any cognitive deficiencies,
and clinical interviews do not reveal any either.

2 – Very
mild
cognitive
decline

The individual exhibits subjective complaints of memory deficits,
such as forgetting where they put familiar items or forgetting the
names of people they used to know well. On a clinical interview,
there was no observable proof of memory impairment.

3 – Mild
cognitive
decline

The individual exhibits memory deficits in various occasions.
Those could include getting lost in new locations or having
problems remembering names or words, which are also obvious to
close family. Only a comprehensive interview yields objective
evidence of memory impairments. Patients may have decreased
performance in demanding employment and social settings.
Denial begins to become manifest in the patient.

4–
Moderate
cognitive
decline

In a clinical interview, individuals exhibit apparent deficiencies.
Among them is a diminished understanding of recent and current
events. Additionally, the individual struggles with concentration
and is unable to manage their finances or travel. Complex jobs
cannot be completed by the individual. However, they typically
have little trouble orienting themselves to time and people,
recognizing familiar faces and people, and going to familiar places.
Denial is a common kind of defense among this circumstance, and
the person may withdraw more from difficult situations.

5 – Moderately
severe
cognitive
decline

Patient needs assistance in order to survive. The patient is unable
to recollect a significant current life detail, such as a address or
phone number for many years, during the interview.
Disorientation to time (date, day of week, season, etc.) or place is
common. They usually know the names of their spouses and kids
in addition to their own name. While they don’t need help eating
or using the restroom, they could struggle to dress appropriately.
An educated person may find it challenging to count backwards
from 20 by 2 or from 40 by 4.
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Scale

Definition

6 – Severe
cognitive
decline

The name of the spouse may occasionally slip their mind. Will be
mostly uninformed about all recent experiences and occurrences in
their lives. They are typically unaware about their surroundings,
the time of year, the season, etc. may find it challenging to count
backwards and occasionally forwards starting at 10. Will likely
need some help with daily tasks, such as when they become
incontinent. Changes in mood and personality take place. These
are highly diverse and consist of:
- Delusional behavior, such as patients accusing their spouse of
being a fraud or talking to themselves in the mirror or imagined
characters in their environment.
- Obsessive symptoms, such as the need to repeatedly perform
routine housekeeping tasks.
- Anxiety symptoms, anger, and even violent behavior that had
never before occurred may arise.
- Cognitive abulia i.e., loss of willpower because individual cannot
carry a thought long enough to determine a purposeful course of
action.

7 – Very
severe
cognitive
decline

Verbal skills are completely lost. Frequently, only grunting is
observed instead of any speech. Urine incontinent. Requires help
with feeding and using the restroom. Basic psychomotor abilities,
such as the capacity to walk, are lost. It appears that the brain
can no longer instruct the body what to perform.

Table 2 Slightly shortened table of the Global Deterioration Scale adapted from (Reisberg et
al., 1988)

Two personas were developed to make it simpler to adapt to use cases and for future
prototype development in order to integrate the GDS and other concerns. Personas are
evident to be useful in user-centered design as told by Miaskiewicz and Kozar (2011).
The benefits are various, for instance that it helps to keep the focus on the audience or
that personas also help the designers and developers feel empathy for the persona and
target group. Individuals with a moderate cognitive decline would be represented by the
persona Erna Bauer in figure 7. She is widowed and is in a nursing facility because her
daughter lacks the time and resources to care for her aging mother, who is showing signs of
cognitive impairment. Nevertheless, she receives support in the nursing home to prevent
further decline and visits from her daughter and grandchildren. An interaction with her
needs to be managed appropriately because she also demonstrates indicators of lack of
attention and a diminished understanding of recent events.
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Figure 7 Persona Erna Bauer (Persona Image see appendix D)

However, the Hans Meier persona depicted in figure 8 has already experienced somewhat
moderately severe cognitive decline and need support to survive. Since neither he nor his
wife has any children who could have taken care of him, they both reside in a nursing
facility. He has a sense of confusion with regard to time and generally struggles to recall
specific events from his past.

Figure 8 Persona Hans Meier (Persona Image see appendix D)
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Usable content for target group

Content can be made usable for people with cognitive disabilities in a range of methods,
depending on the situation. For instance, while designing a website, there may be different factors to consider than when interacting with a social robot. There are, nevertheless,
numerous correlations. For example, there is an online document created by W36 and
external experts that addresses crucial topics for adjusting content to make it usable for
those who suffer from cognitive and learning impairments. The following are the main
points. One is that users should be given assistance in understanding the material and
how to use it. This can be accomplished by utilizing familiar notions such as icons and
symbols, as well as simple language and straightforward text. As a result, the user can use
something without having to develop new skills. Furthermore, users should be assisted
in locating what they require. This can be accomplished by using visual cues such as
icons to make the layout easy and simple. However, it’s equally critical not to distract
the user and to assist in refocusing if the user loses attention. It should also be the case
to assist the user in avoiding making a mistake and, if one does occur, to assist the user in
efficiently correcting the mistake. Because persons with cognitive and learning disabilities
have trouble remembering things, it’s crucial not to rely on memory for critical tasks like
logging in with long passwords. People with cognitive disabilities may still require human
assistance because technology and robots still largely depend on programmed behavior.
For example, they may become irritated because they are unable to progress. As a result,
it is essential for the user to have a simple means to access human assistance. Another
issue to consider is that customizing and adjusting to the user’s needs may be beneficial.
Other technical support used by people with cognitive disabilities, such as web browser
add-ons, is an example (Making Content Usable for People with Cognitive and Learning
Disabilities, 2021).
As stated previously, assistive technology can help persons with cognitive disabilities access content easier. It is an effective tool for obtaining and keeping abilities in people with
cognitive impairments. Individuals with cognitive disabilities who utilize assistive technology also have an elevated accuracy rate and task accomplishment, as well as increased
independence and skill generalization (Sauer, Parks, & Heyn, 2010).

6

https://www.w3.org/TR/coga-usable/
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Humans and Robots

Robots were first required to replace people in potentially risky situations. For instance
the manipulation of extremely radioactive objects without exposing a human. In the
1940s, Raymond Goertz created a master-slave remote handling device for this. As this
was only the start, and HRI is a constantly expanding area that is likely to take on increasingly complex tasks in the future (Sheridan, 2016).
HRI refers to the study of how humans and robots interact with one another. Research,
design, modeling, implementation, and assessment of robots for human interaction are
all part of this process. Even though Human-Computer-Interaction (HCI) and HumanMachine-Interaction (HMI) are closely related, HRI distinguishes itself by focusing on
extremely complex systems such as robots, which are expected to change their behavior
in real-world situations and feature autonomy and intelligence (Fong, Thorpe, & Baur,
2003).
The interaction between humans and social robots is particularly intriguing and important for this thesis. A successful interaction with appropriate communication between a
social robot and a human requires that the social robot being natural and intuitive, making it easier for people to interpret. That is, the robot should act more human-like. In
order for the human to have a natural and intuitive grasp of the robot’s emotional behavior and how to impact it, the robot must provide expressive feedback (Breazeal, 2001).
Thus Anthropomorphism can be addressed once more in this context. It is suggested
that rather than striving to convince individuals that social robots are adept of human
cognition, they could take benefit of people’s expectations. Using the basic notions and
expectations Anthropomorphism offers in social robotics, it can help improve the interaction between individuals and social robots instead of restricting it. But at the same time
Anthropomorphism should not be seen as the key to all problems of HMI, rather more
research in this field is of importance (Duffy, 2003).
People are also more inclined to shift their focus to a robot in interactions where gestures
are present, as Sidner, Lee, Kidd, Lesh, and Rich (2005) discovered in their study. It is
also a natural human behavior when engaging with one another. When humans start,
sustain, and end interactions, they use gestures and language. This engagement is also
referred to by Sidner et al. (2005) as the process of establishing, sustaining, and terminating a connection. In these interactions, verbal and nonverbal behaviors are combined to
strengthen the connection. The verbal channel is in responsible of providing specific and
semantic information, while the non-verbal channel is responsible of indicating whether
they have grasped the information so far or their wish to end the encounter. A human
turning their body or head to signal that they are no longer interested in the conversation
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is an example of this (Sidner et al., 2005).
Takeda, Kobayashi, Matsubara, and Nishida (1997) categorized robot interactions into
four types. Primitive interaction, intimate interaction, cooperative interaction, and loose
interaction are the four types of interaction. Devices with an interface, such as computers,
are used to aid the primitive interaction. The intimate interaction is a direct engagement
between a human and a physical robot. It allows for multi-modal contact, but it has the
drawback of requiring the human and robot to be in close proximity. The loose interaction, which is interaction between humans and robots at a distance, solves this difficulty.
When more people or even robots are required in an encounter for instance due to a
shortage of capacity, it is referred to as a cooperative interaction.
The robot’s bodily form, character, and skill to imitate a part of the patient’s response
patterns are said to be important for a successful long-term interaction. While the person
should constantly be aware of the role of the robot, such of that as a nurse, and the task
it performs (Leite et al., 2013).
Animaloid and humanoid robots, as described in previous chapters, are two well-known
social robots in terms of physical appearance. While some argue that human-like appearances are more useful since people are more at ease with objects that seem like them. The
human-like appearance of the social robot Nadine in the study by Tulsulkar et al. (2021),
for example, is regarded to be pertinent. Particularly because it was tested on senior
adults, whose lack of familiarity with technology was overcome by Nadine’s human-like
look (Tulsulkar et al., 2021).
In the study of Dautenhahn et al. (2005), however, the results of the participants showed
that the desire for a robot to communicate more like a human was regarded more significant than the robot’s behavior or look to be more human-like.
However, researchers in this field take into account the uncanny valley problem when
it comes to human-like robots. It is stated that exceptionally human-like robots give
the user an eerie feeling since they remind them of death. As a result, more human-like
robots elicit that notion than less human-like robots. The combination of a highly humanlike robot’s features and its lack of expression adds to the robot’s uncanny appearance
(Koschate, Potter, Bremner, & Levine, 2016).
This hypothesis first came to question by Masahiro Mori in 1970. As told in the English
publication of Mori’s essay "[...] he hypothesized that a person’s response to a human
like robot would abruptly shift from empathy to revulsion as it approached, but failed to
attain, a lifelike appearance." (Mori, MacDorman, & Kageki, 2012, p. 98).
Users distance themselves from human-like robots and prefer robots that resemble animals
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or are more cartoon-like, according to the hypothesis of Korn (2019). Another concern is
that humans, particularly children, may be hesitant to interact with a highly human-like
robot, as one child stated in a study by Korn, "I always want to be sure whether I’m
talking to a machine or a human person.".
Whelan and Casey (2021) wrote a book in which one of the chapters discusses the acceptability of social robots for older individuals with dementia. It is discussed, among
other things, that embodiment is important for robot acceptability, which differs from
general technology acceptance. As robot acceptability varies, they must be beneficial to
the user. The usefulness and those factors should be presented ahead of time so that
the user understands what the robot can do and how it can aid. The utility of a robot,
whether it is pleasurable to use, easy to use, and promotes individuality and strengths of
elders and those with dementia, are thus crucial interaction variables.
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Guidelines

Because there have been numerous studies on social robots interacting with humans,
guidelines have been developed to improve the interaction and make the interaction more
user-centered. For this, Leite et al. (2013) summarised guidelines for long-term humanrobot interaction in a table. They divided the guidelines into 4 categories, as seen in table
3.
The first category, appearance, can have a significant impact on people’s first perceptions
and expectations of a robot. As a result, picking the appropriate embodiment for the
robot’s scenario is critical. Animaloid robots, for instance, may be more appropriate to
therapy and health settings since they stimulate human care-taking behaviors. Humanlike appearance and anthropomorphism in contrast may lead to people anticipating more
of a robot in terms of cognitive and social capacities, as stated by Dautenhahn (2004).
The second category, continuity and incremental behaviours, refers to the practices people
take to keep and sustain a relationship or connection. Routine behaviors such as greetings and farewells are examples of behaviors to sustain a relationship with another. The
behaviors can be split into two categories: strategic and routine. People engage in routine
behaviors for a variety of reasons, but they also contribute to maintain a relationship as
a side benefit. Strategic behaviors, on the other hand, are used on purpose to maintain
a relationship, such as talking about the relationship in question (Stafford, Dainton, &
Haas, 2000).
The third category is affective interactions and empathy. In the study of Kirby, Forlizzi,
and Simmons (2010) their research found that a social robot must recall individuals who
have engaged with it previously and behave with them uniquely. Which brings us to empathy; the aim of this category is that the robot recognizes the user’s emotional state and
responds appropriately. Since robots cannot feel empathy, the goal would be for the robot
to convey outward displays of empathy. A robot should be skilled of sensing the user’s
emotional state, engaging with users, expressing emotion in order to simulate empathy.
It should appear as if the robot understands the user’s emotions. The robot should react
to those feelings, perhaps mimicking them, as though the user’s emotions are influencing
the robot’s emotions (Tapus, Maja, & Scassellatti, 2007).
Memory and adaptation, the final category, is actually incorporated into the other categories, such as recalling prior activities. This capability allows the robot to connect
with users in a more personalized manner. As stated by Dautenhahn (2004) (as cited in
(Leite et al., 2013, p. 304)) "rather than relying on an inbuilt fixed repertoire of social
behaviours, a robot should be able to learn and adapt to the social manners, routines and
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personal preferences of the people it is living with".
As indicated by the authors of this summary, namely Leite et al. (2013), this table is not
exhaustive and may not address all of the HRI field’s concerns, as these are guidelines
they believe are important for long-term human-robot interaction.
Guideline

Recommendations

Appearance

– Select embodiment according to the robot’s purpose
and capabilities
– Functional embodiments well suited for home or
office environments
– Animal-like embodiments create less expectations of
robot’s social capabilities

Continuity and
incremental
behaviours

– Routine behaviours (e.g., greetings and farewells)
– Strategic behaviours (e.g., recalling previous
activities and self-disclosure)
– Incremental addition of novel behaviours over time

Affective interactions
and empathy

– Understand the user’s affective state (and react
accordingly)
– Display contextualised affective reactions

Memory and
adaptation

– Identify new and repeated users
– Remember aspects of past interactions and recall
them appropriately
– Use information about the user to personalise the
interaction

Table 3 Summary of the guidelines for future design of social robots for long-term interaction
from (Leite et al., 2013)

According to the findings of the study of Eriksson (2004), robots with human voices and
more active behavior are more liked and viewed as friendly and encouraging. Which could
also be adapted to the robot, as people may not desire a human voice for an animal-like
robot.
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Guidelines and Haru

Haru will only be present in a simulation in this thesis’ experiments. As a result, the
overall experience may differ from what it would be if Haru were present in its actual
form. Looking back to the guidelines from the previous section, this section is to see what
Guidelines Haru already meets. In terms of the first category of the table from Leite et
al. (2013), appearance, Haru is neither humanoid nor animaloid, but rather resembles a
cartoon-like robot. It’s obvious that it’s a robot, and the fact that Haru doesn’t have
legs to move cancels out certain capabilities. As a result, since Haru is not human-like,
it may be more appropriate for the scenario of this thesis than other social robots. The
second category, continuity and incremental behaviors, is determined by the script given
to Haru, as Haru’s behavior and speech are controlled by Wizard-of-Oz (WoZ). As stated
in the article of Dow et al. (2005), theWoZ method entails the "wizard" simulating data or
system intelligence. They also noted that the "wizard" becomes a tool for replicating the
desired interface until the system functions. The same is applicable for the third category,
affective interactions and empathy, as Haru is still under research and, in particular, is
not physically present in this study. Thus, Haru cannot react empathetically to users
on its own, but must be directed by WoZ, based on which this category can also be
partially realized. The same is true for the fourth category, as Haru cannot recollect
earlier interactions on its own in this circumstance because Haru is simply controlled.
The guidelines may appear to be not entirely suitable for this scenario because they are
intended for long-term human-robot interaction, but because that would be the ideal case
in the future, it is nonetheless considered in this thesis.
In terms of Haru’s voice, because the simulation’s voice pack does not include German, a
different voice software, "Murf.ai", was employed. Thus enabling Haru to speak german
with the participants.

25

4 Expert Focus Group

4

Expert Focus Group

In this study Haru will only be present as a simulation as seen in figure 9 and will be
controlled via WoZ. Thus the experimenter will be controlling Harus movements and
speech remotely (Riek, 2012). Since the thesis question concerns interaction methods,
the WoZ technique could help to find out how interaction can be possible without Haru
already being capable of it. Since the simulation of Haru does not speak German and the
tests are conducted in Germany, there is additional software that supports communication
with the users.

Figure 9 Simulation of Haru

There had to be research done before testing a prototype with actual target group individuals. In this scenario, the focus group is a method of gathering professional input
to date. Employees of retirement or care homes, such as caretakers or medical staff,
were the experts in this case. Employees interact with the target group on a daily basis
and understand their difficulties and wants, perhaps better than the target group itself.
As a result, gathering the employees’ experiences and views was critical, as it forms an
important foundation for an experiment and project.

4.1

Preparation & Execution

Before actually conducting the focus group, an ethical evaluation was performed and reviewed by the supervisor of this thesis at the HdM. This was done to guarantee that the
data collected was ethically correct and that the focus group could be conducted. The
data of the participants was only used anonymously since the focus groups were recorded
for improved evaluation.
Two nursing homes were interested and generous to participate in the focus groups. Before
each focus group, we and the topic in general were introduced. The participants signed
the consent form after being informed about it and being able to read it.
Four participants took part in the first focus group. The focus group was held outside on
the patio, where the caregivers and medical staff felt more comfortable, which is critical
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for a focus group to speak more openly. Three of the four people were involved in both
medical and nursing assistance, whereas the fourth was just involved in nursing assistance. Their contact with the target group ranged from four to 29 years. They had no
prior experience with social robots.
Seven participants took part in the second focus group. Their roles in regard to the target
population varied from Geriatric nurse to caretaker to administrative. The participant
who works in administration was previously involved in the geriatric nursing area as well,
but she is currently in administrative and has contact with the target group. Their activities as such jobs include: engaging residents or day visitors, providing structure, carrying
out activities relating to various components of the agenda, prophylaxis-related work,
sensory-oriented work such as massages, walks, games, and functioning as conversation
partners. Their time spent working with the target group or in that profession ranged
from 4 to 28 years. Despite the fact that none of the participants had any personal experience with social robots, everyone except participant 2.3 and 2.7 was intrigued and
enthusiastic about them. Except for participant 2.3 and 2.7, all of the participants had
read or heard about social robots through media, newspapers, the internet, movies, or
even at a fair.
As seen in figure 10 a considerable proportion of the participants, five people, have more
than 20 years of experience with the target group. Another major group of individuals,
four people, have fewer than ten years of experience. Only two of the eleven participants
have more than ten years of experience and less than 20 years of experience. This allowed
those with less and more experience to debate their points of view. Another aspect is
that the generation of residents in nursing homes varies greatly, so employees with little
expertise with the target population may only have experience with the newer generation.
As revealed later in the focus groups, this could result in different outcomes because new
generations have more contact with technology.
At the start of the focus group the participants were given an introduction to the topic
and to the study. Afterwards they were asked demographic questions such as how long
they have worked with the target group as seen in the guide in B.2. These questions
were answered individually after another by the participants. Following the demographic
questions, the first question was raised: "What should a social robot do when a person of
this target group interacts with it?" If the participants couldn’t come up with an answer,
they were asked a follow-up question, such as "What should it definitely not do?". The
following question was posed: "In your experience, what interactions might support or
assist persons in this target demographic with something?" In addition, the participants
were asked what situation they could imagine those encounters occurring in and what they
thought the limit was. "What do you do with the target group to entertain them?" was the
third question. The question of whether the target group liked and used technical devices
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Figure 10 Pie chart of how long the employees have been working with people with cognitive
impairments in years

was also included because it was relevant to see if the participants thought so. During the
second focus group’s discussion, other issues came up that were still interesting but may
not necessarily aid this thesis, such as tasks that Haru would be unable to perform because
it is a tabletop robot. The appearance and accessibility of Haru were also discussed in
the second focus group, as they appreciated other robots like Pepper. Finally, they were
asked if they had any final comments about the interaction between a social robot and a
member of the target group that they believed were worth mentioning. During the focus
group the participants were gradually shown more examples of social robots when it was
fitting to the topic.

4.2

Results & Discussion

The participants are referred to as "participant" and a number in the following, depending
on which focus group they attended. In addition to the anonymization of the results, this
was done to help understand the results better. To visualize the numeration and the
corresponding years of experience to the participants the table 4 was created.
Participant

Years of experience

Focus group 1
Participant 1.1

25

Participant 1.2

29

Participant 1.3

6

Participant 1.4

4

Focus group 2
Participant 2.1

18

28
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Participant

Years of experience

Participant 2.2

6

Participant 2.3

3

Participant 2.4

10

Participant 2.5

28

Participant 2.6

24

Participant 2.7

24

Table 4 Focus group: Participant numeration and experience in years

Since the focus group’s findings were not a simple yes or no to direct questions, they
were structured as mind maps for simplicity of use. The questions are illustrated in a
violet box and the feedback of the participants is displayed in the circles. The color of
the circle indicates of which focus group the statement stems from. The pink tone is the
first focus group with four participants and the second focus group with 7 participants is
represented by the yellow circles. There are six total mind maps, three for each of the first
three discussion questions. The first is "When a person of this target group interacts with
a social robot, what should it do?". The second is "In your experience, what interactions
might help or assist people in this target group with something?" The third is "What do
you do with the target group to entertain them?". One "Other" mind map for content
that is relevant but does not fit into the other mind maps. Another mind map is labeled
"Haru," because the second focus group spent some time talking about Haru and their
thoughts on it. The final mind map is about the residents’ technical experience and their
thoughts about it.
Starting with the first question as seen in appendix B.5. For easier flow of reading little snippets of the mind maps are discussed in the following. In the first focus group
participant 1.1 said that a robot should not confuse the user as seen in figure 11, such
as answering too fast. Following the things a social robot should do if a person of the
target group interacts with a social robot according to the first focus group, as shown in
figure 11. As a robot according to Person 1.1 is not empathetic and can not recognize
the emotions of the resident, the interaction is generally difficult. To this participant 1.3
also agreed. Participant 1.1. also added that for the target group, people with cognitive
impairments, it’s often more about the feelings. This fits to the guidelines of Leite et
al. (2013) and the statements of Tapus et al. (2007) that empathy is important for the
interaction of robots with people, in this case it becomes even more significant for the
target group. Participant 1.1 also added that showing emotions is useful but the more
important part is that the robot actually understands the user and reacts adequately.
Thus it is very important for the robot to be able to recognize it, as people of the target
group may not be able to express what they want in words but rather work with facial
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expressions and gestures.

Figure 11 What a social robot should and shouldn’t do - first focus group

Participant 2.5 of the second focus group also said that people of the target group seek eye
contact, and would stare at rigid eyes when it comes to robots. However, the fact that the
target group seeks eye contact demonstrates that they operate on a feelings-based level.
That same participant also mentioned that the robot should turn towards the user when
being approached, as a sign of showing that their attention is on the user. As this was
also mentioned in the previous Chapter "3.3 Humans and Robots", in the study of Sidner
et al. (2005) that engagement also in the non-verbal channel, gestures such as turning
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heads towards or away from each other is of importance in an interaction with humans.
Participant 2.5 also mentioned the robot Pepper as a good example as seen in figure
12. As she said that people thought that Pepper had a nice feeling grip and was nice
to touch. The curiosity took over people and they interacted with Pepper, but Pepper
also seemingly never imposed as the ethical part is still of significance. In terms of the
ethical aspect, it’s also worth noting that no one in the focus groups questioned if it was
ethically acceptable for persons with cognitive impairments to be deceived into believing
a robot is human and engaging with it. As this is a question that is asked in the topic of
social robots with AI being used with the target group. Participant 2.1 opined that the

Figure 12 A robot should be for touching, Pepper as example - second focus group

target group would also not like the things they wouldn’t like, participant 2.5 added that
the language is of importance. Participant 2.6. added that the robot shouldn’t suddenly
shout "Hey" but should rather approach the user carefully. To that participant 2.1 added
that the robot should announce itself as residents seem to get scared easily also by the
caregivers on simple scenarios. Considering that the regulation of distance is also of importance. Here a participant mentioned Paro, thus a video of the robot Paro was shown
to the participants. Participant 2.1 thought that Paro seemed very creepy as it looks too
real, the robot should be recognizable as a robot. This also fits to the statement of the
child in the study of Korn (2019) to always want to know whether they are speaking to a
human or a machine.
Because this could be relevant to compare to a humanoid robot, a video of the robot Na31
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dine was shown. All of the participants in the second focus group had a negative reaction
at first because they thought the robot’s resemblance to a person was unsettling. After a
few moments, participant 2.6 suggested that it might simply be a matter of habit as seen
as a cluster bubble in figure 13. At first glance, some might believe "Geht gar nicht" (English translation: "Would not work at all / No way"). If a robot comes by every day and
interacts with the residents, it may earn the residents’ trust, just as people have grown
accustomed to smartphones. She doesn’t believe it’s so far-fetched provided the facial expressions and eyes are appropriate, as they shouldn’t be frightening but rather authentic.
The appearance of the robot, according to participants 2.2 and 2.4, may be less unusual
for the target group or rather the residents because it resembles a human. It would be
less problematic with the target group if Nadine has more human-like facial emotions in
that instance. It’s worth noting, however, that even the staff has issues with the target
group from time to time, as the residents, after all, have their own views and may not
always want to cooperate. After observing Nadine for a short time, participants 2.1, 2.5,
and 2.6 speculated that the residents might regard her as a real person. Participant 2.4
further said that it all depends on the stage of the impairment.

Figure 13 Question of habit - second focus group
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Regarding the second question and the mind map for it in appendix B.6. Fluid intake
was suggested by participant 1.1 from the first focus group as an interaction that a robot
could assist with. Participant 1.2 and participant 1.1 completed each others arguments,
indicating that it could serve as a reminder to the user when it is time to drink again.
Meaning interactions that could also assist the staff of a nursing home. This supports the
notion of Dautenhahn et al. (2005), which was discussed in Chapter 3.1 "Social robots",
that robots are still perceived as an assistance rather than a companion or friend. Participant 1.4. added to that in general caregiver tasks to support the staff as seen in figure 14.
This could be just the robot listening to the residents or reading stories to the residents.
This point also fits to the argument of the second focus group in the "Other" mind map
B.8 as shown in the figure 15. The robot, according to participant 2.5, would not be there
to replace human contact, but rather to buy the caregiver time and aid in other ways.
Coming back to the second Question B.6, participant 2.2 thought of memory training.
Participant 2.6 proposed singing, reading aloud, and simply keeping the seniors occupied
throughout the day. It could even be as simple as serving them or bringing them little
items. This interaction of serving the resident could be done by robots that have mobility,
but not by Haru.

Figure 15 Robot not replacing human, Other - second focus group

Figure 14 Social robot to support
staff, Second question - first focus
group

After mentioning Haru, the participants all mentioned that Haru was not that appealing
and participant 2.1 finds the facial expressions not recognizable as such. These findings
were collected on a distinct mind map named "Haru" in appendix B.9. Participant 2.6
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emphasizes that facial expressions are important as seen in figure 16. Since people with
cognitive disabilities typically work with facial expressions and may be unable to communicate verbally. This result is also compatible with the responses and findings to the
initial query, which asked what the robot ought to accomplish, namely, express and detect
emotions.

Figure 16 Importance of facial expressions, Haru - second focus group

The participants in the second focus group did not seem to think of Haru as a contact
person, but rather as a technical gadget that might be placed on a table. In terms of how
the residents would perceive Haru, participant 2.2 believed that they would be unsure
what to do with it and would simply pick it up and touch it, unsure of what to do or what
Haru could do. This also supports the idea of Whelan and Casey (2021) that a robot’s
use and purpose should be made apparent to users prior to its use in order for it to be
accepted. According to participant 2.6, the lack of humanness may be the basis for the
participants’ inability to acknowledge Haru as a conversation partner, which is shared by
participants 2.1, 2.2, and 2.5. As previously said, they emphasize the need of a human-like
face capable of genuine facial expressions. The robot doesn’t need feet or other limbs; the
face is the most important feature. Participant 2.2 stated that if the robot approached
a user, they would have no idea where the sounds came from. Participant 2.5 disagreed,
claiming that if the robot spoke, all attention would be on it. They both agreed, however,
that this would not be the case for Haru. Haru, according to participant 2.4, resembles
a speaker with LEDs. Haru proved to be disliked by the majority of the participants in
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this focus group, which is understandable given that not everyone shares the same tastes.
This could be one of the reasons why some participants didn’t speak up.
After this question a follow up was asked, where the limit would be according to them.
This is also included in the second mind map B.6 and shown in figure 17. In the first
focus group participant 1.1 stated that nursing care like intimate washing would be the
limit, even if it looks like a human. This is also the case for participant 2.6 of the second
focus group. Here participant 2.5 disagreed, the feeling of shame may not apply to when
a technical device is washing them. Participant 2.2 added the importance that individuals with cognitive impairments may react differently each day and a robot may not be
able to handle that correctly, for instance just leaving them be and not force them to do
anything. Though participant 2.5 disagrees as it doesn’t matter to the robot if the human
reacts differently, and may not like them the next day. In this conversation the aspect
of language also came up, though this was also categorized in the mind map "Other"
B.8. It could be beneficial for a robot to know several languages in a nursing home, as
there are multilingual residents. Participant 2.6 suggested that the robot could be used
as a interpreter in nursing homes, as people with cognitive impairments get back to only
speaking their mother language.

Figure 17 Where is the limit - first and second focus group (excerpt of full diagram in appendix B.6)
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The answer of the first group regarding the question "In what scenarios can you imagine
these interactions?" as seen in the mind map in appendix B.6 is answered by participant
1.1. The scenario would be if all staff is busy, the robot could keep the residents company
in the living area and alert the staff if anything happens. This argument also fits to the
one said by participant 2.5, if no one else is around the robot could act as a presence,
particularly in the night when the residents are restless. Here they could be programmed
to read stories depending on the resident. Another argument could be morning gymnastics
or just sitting around with the target group, reading stories and talking with them. For
this to work the aspect of matter of habit is again mentioned.
For the interaction with robots a few factors are of importance, that could include the
appearance, the voice and the behaviour as seen in the mind map in appendix B.11.
Both focus groups’ findings indicate that a more human-like appearance and behavior
is beneficial to an interaction. Even greater if the robot recognizes emotions and can
respond appropriately.
The results of the third question were noted in the mind map in appendix B.7. The
participants in the first focus group said that they entertain the residents by preparing
for the day, structuring the day, asking how they feel, and talking about the weather.
Participant 1.1 stated that they pay attention to the individuals and pick them up from
their current situation. As a result, if someone is in a different mental or physical state
on that particular day, they will engage them based on their needs. She also highlighted
memory maintenance, such as "Was für ein Tag haben wir oder was für eine Jahreszeit
haben wir?" (English translation: "What day is it or what season is it?"). Fitting to that
the participant 2.5 mentioned remembrance conversations as seen in figure 18. Various
memory-related topics were discussed in the second focus group, including memory games
such as quizzes or riddles, memory training, and remembrance talks. They play a variety
of games with the residents, as well as read jokes. Participant 2.5 also listed walking
and gymnastics as movement activities. She also mentions that they offer a variety of
massages, and participant 2.6 adds that they also arrange wellness days. The interactions
vary depending on the day and the mood of the residents.
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Figure 18 Memory maintenance, what do they do with target group to entertain - first and
second focus group

The mind map in appendix B.10 shows how the participants rated the enjoyment of
technology of the residents. When the participants in the first focus group were asked
how they rated the target group’s enjoyment of technology, they all agreed that the inhabitants have a lower interest in technology. Participant 1.3 stated that talking with
a robot would be easier because some people have difficulty reading and typing. While
participant 1.1 stated that tapping on the screen is reasonable, engaging with the robot
is preferable. Rather the younger generations, according to participant 1.1, play on their
laptops. In line with that last comment, participant 2.2 in the second focus group claims
that younger generations are more open to technology since they’ve had more interaction
with it. Participant 2.1 emphasizes the difficulties of people who have cognitive disabilities with technology, however participants 2.2 and 2.5 disagree. Participant 2.2 describes
a previous tablet experiment that went well. Furthermore, participant 2.5 disputes that
those with cognitive impairments may have less issues because they are less likely to think
about doing anything wrong.
Several times throughout the results, the mind map "Other" B.8 has been mentioned.
Here, participant 1.1 states that it is critical to gradually introduce a robot to inhabitants, particularly the elderly. Depending on this, the robot may be outright rejected,
misunderstood, or make the residents feel very uncomfortable. They discuss several topics in the second focus group. Participant 2.2 is more interested in the activities that a
robot could partake in. Participants 2.4 and 2.5 agree when he adds that a robot could
be beneficial to engagement. But, he adds, robots may not be suitable for the nursing
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role at present time, because individuals with cognitive disabilities feel and behave differently every day. In addition, participant 2.5 points out that there are robots that assist
nurses, such as nursing trolleys that drive about and are conveniently accessible to nurses.
The participants come up with different ways to use the robot as a helper rather than
a companion. Participants 2.2 and 2.5, for example, include cleaning robots and smart
cameras for wound documentation. Following those ideas, participant 2.2 now says that
robots could be used as nursing assistants but not for nursing. 2.5 disagrees with this
participant, as she could imagine robots in the nursing field. She claims that if a robot
assisted with intimate bathing, she would have fewer problems, as she would feel shy when
human nurses assist.
Another significant observation made by the second focus group was that they believed
some robots were already in use and popular in other countries. They claimed that
Japanese individuals, for example, are more in touch with technological devices and
robots, which may be influenced by cultural differences. In regard to this topic, Haring,
Mougenot, Ono, and Watanabe (2014) wrote a paper that contained a survey. The findings
of this study demonstrated that Japanese people are exposed to robots more frequently
through television, movies, and manga (comics). However, other hypotheses in this study
could not be supported, such as the finding that Japanese people did not have much more
favorable perceptions of robots than Europeans.

4.3

Use Case retrieved from the results

The Use case that was retrieved from the results is that Haru is sitting in a nursing home
with the residents. It engages in regular conversation with the people, hoping to learn
more about them and asking remembrance questions. It is to enable Haru to act as a
regular conversation partner, but as the participants in the second focus group stated,
whether the residents accept and communicate with it may be a question of habit. Since
this would necessitate long-term testing, which was beyond the scope of this thesis, only
the residents’ reactions and interactions with Haru on that user test were tested. The
scenario is so that the residents don’t need other technical devices to communicate with
Haru, they just have to talk with Haru just as they would with the caregivers or others.
This was attributed to the reason that this generation of nursing home residents is still
skeptical of technological devices. Furthermore, because the target population consists of
people with cognitive impairments, it may be preferable not to overwhelm the residents
with various interaction methods, hence only speech is used here. Haru will appear to
react to the resident’s feelings and responses, forming some sort of connection.
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An ethical evaluation was also required for the user test. The supervisor of this thesis of
the HdM reviewed this as well. The user test was different in the sense that the users who
were tested were unable to sign the consent form since they were cognitively impaired.
Thus the nursing home contacted the family members that the student that is conducting
the tests will call them. After calling all of the family members and informing them about
the process and answering any questions, the forms were sent to them via E-Mail. One
family member also only consented if they were able to come with and stay during the
testing, the form of consent was signed then.
For the implementation, only the already existing simulation of Haru, the WoZ tool of
the program and a text to speech software was needed. The simulation program and
WoZ tool were provided by the Honda Research Institute in Japan. As the simulation
and WoZ program didn’t have a German language package, the text to speech software
was needed. To make Haru look like he’s speaking while the text is read out, a random
text was being played in the WoZ tool. The text to speech tool that was used, is Murf.ai
(AI Voice Generator: Versatile Text to Speech Software | Murf AI , n.d.). This tool can
convert text to speech, and has additional settings to adapt the pitch, speed, volume,
emphasis on each sentence, add a pause and modify pronunciation.
The set up for the user test was as seen in figure 19. As seen in figure 19 the hardware
required for the test included two monitors, a computer, a keyboard, a mouse, and a
speaker. On one of the displays, only Haru’s simulation could be seen. This monitor was
shown to the participant. The simulation and the text-to-speech tool were controlled from
the other monitor. To prepare for the user tests, a scenario and script, seen in appendix

Figure 19 User test set up
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C.4 was needed. It detailed what Haru would ask and how it would react to various
responses from the residents. For better understanding a flowchart was also prepared in
German and English as seen in the appendices C.7 and C.8. Because people with cognitive
impairments, as mentioned in the second focus group, can be unpredictable, it’s essential
to consider several responses. For this also the arguments of Making Content Usable for
People with Cognitive and Learning Disabilities (2021)7 were considered, if the user makes
a mistake they should be assisted to efficiently correct it. Though a mistake in this case
could only be not answering the question correctly, but as seen in the scenario C.4 and
flowchart C.8 that has been accounted for to not further confuse the user. For this, a
script was prepared, so in the case of the user test Haru can respond appropriately. A
participant could either answer right or wrong according to the question, say something
completely off topic or also say nothing. As also the participants of both focus groups
emphasized that the residents may feel differently each day and the robot may not be able
to recognize the emotions and respond accordingly. For this it was also of importance to
not just let Haru say just random things, it should also be feasible for future work with
social robots. For instance, depending on a negative or positive answer like "yes" or "no",
Haru reacts differently. Also important for this target group, if they don’t answer at all,
Haru would repeat the question or decide to move on.
Haru’s initial action is to introduce itself and ask for the resident’s name, which falls
under the second category of Leite et al. (2013) principles because habitual behaviors
like greetings also help to sustain or form a relationship. Haru would have to express
the emotions "friendly smile" after asking for the name. Emotional expression is also
consistent with the findings of both focus groups. Residents stating their names, residents
not telling their names, and residents not answering at all were all considered as response
options. Haru respects the resident’s option and does not impose if he or she does not react
at all or says "no.". This is something that came up in the second focus group as well. An
important argument that was included from the "3.2.2 Usable content for target group"
chapter is that the users should get assistance in understanding the material and how
to use it. Though the document of (Making Content Usable for People with Cognitive
and Learning Disabilities, 2021) mainly focused on usable content for the web, it was
employed in the way that Haru was first introduced and used speech that people use.
Which could make the user understand Haru more and what to do with it.
Right after responding to the residents response, Haru engages with the resident by asking
what they ate today. This could fall into remembrance questions, just as mentioned by
both focus groups. After the resident tells Haru what they ate, they are asked if they
liked it. There are also three possibilities for the user’s response: they liked it, they
didn’t like it, or they didn’t comment at all. If the resident liked it Haru relates and
7

https://www.w3.org/TR/coga-usable/
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says that "I’ll have to try that one too!". If the resident doesn’t enjoy the food, Haru
affirms their displeasure. If the resident does not respond, they will be asked again, and if
they do not respond again, the following question will be asked. After the options "like"
and "dislike" this question is also asked. Before asking the question Haru states that
it loves strawberries, thus creating a correlation to the next question and last question,
as the subject is still food. Hence, a remembrance question is raised once more, "What
season are we currently in?". This question was directly taken from the first focus group,
as one participant says that they also ask that for remembrance conversations. If the
residents know the answer, Haru recognizes it with a "happy" expression and adds that
it is strawberry season and nods. If the resident doesn’t get it right, doesn’t know the
answer, or doesn’t respond at all, Haru doesn’t criticize them; instead, it tries to lead
them to the answer by mentioning that it’s been getting hotter lately. If the resident now
correctly answers the question, Haru will respond in the same manner as if the resident
correctly answered the question on the first try. If the response is still incorrect, Haru
says "never mind" and tries to lighten the mood with a joke.
Haru shifts the conversation towards a matching topic, the season summer, and inquires
about the residents’ favorite summer activities. This would be an opportunity for a social
robot to learn more about the residents. If the resident responds, Haru enthusiastically
states that it, too, would like to try it out at some point. If there is no response, Haru may
try again or just state that "There are just too many great things to do in the summer,
too. It’s hard to decide.". In future instances, Haru may still only have a limited number
of responses to pick from, depending on the technical characteristics and AI.
To conclude the conversation, Haru expresses its astonishment at how late it has become
and bids the resident farewell, adding, "Hope to see you next time." Haru can also repeat
the user’s name here, making the interaction more personalized.
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Constraints

There were already restrictions to be aware of before conducting the testing as seen in
figure 20. One of them was that Haru was only displayed as a simulation and not actually
present, standing on a table or platform. Given that Haru cannot be grasped, this may
likewise have an effect on the user. In the second focus group, it was frequently mentioned
that the robots should feel pleasant to touch and feel. However, in the test, the participants were unable to sense Haru. The participants of the user test were thus asked if they
would prefer for Haru to be present in real life or if the simulation was also acceptable.
As also the future scenario would have included the real Haru interacting with the users
and a simulation on a screen may not be fully comprehensive for the target group.
Another restriction was that because the simulation and the text were controlled independently, Haru’s lip movement was also merely random. Additionally, the participant’s
perception of Harus’s facial expressions may be impacted by the LED appearance. The
mouth was not immediately apparent as such, as was also stated in the focus group. The
scenario required the employment of two different programs, two monitors, and a separate
speaker, therefore it was possible that a technical problem might arise.
Two participants, participants 3.1 and 3.2, were only able to participate in the condition
that the family member is also attending. Another nursing home employee entered the
room as the test was being conducted for the second participant, who already had a staff
member there to observe. Having a family member could have a positive or negative
impact on the test. The subject might feel more at ease, but they might also focus more
on the family member than the test. Additionally, the staff’s added presence could give
the participant a sense of pressure as they were being watched.
It should be mentioned that Haru only provided a limited set of responses. The importance of empathy and truly understanding the user in order to provide appropriate
answers was heavily emphasized in both the research and focus groups. This was only
partially resolved, as seen in C.4 and in the flowchart C.8, because there were choices provided to answer to negative responses from the user, positive answers, or even no answers
at all.
Since this was merely a short-term study for a thesis and not a long-term study, the users
didn’t have time to become accustomed to the robot. In the second focus group it also
mentioned that the interaction between the target group and a social robot would be a
matter of habit. It wouldn’t apply in this instance because each person’s time on the test
was only about 10 minutes, as the users didn’t have enough time to become accustomed
to Haru.
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Figure 20 Constraints of the User test
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The reason why a user test was conducted is that to validate if the results that were
researched are actually applicable to the target group in real life. As shown in the example
of Steimle and Wallach (2018) there should be done ideation, conception, prototyping
and also validating. So in the validating phase assumptions and the solutions ideas are
examined with the help of a prototype. In this case it was Haru being displayed as a
simulation and text being read aloud with the help of "Murf.ai".
In the book of Nestler (2022) it also is emphasized that a usability test is something that
should not miss when designing for users. The project team and UX-Experts in particular
might uncover potential issues that were not previously considered by conducting tests
with preset tasks with representatives of the target group (Nestler, 2022).

6.1

Participant demographic data

The tests were conducted with five participants, always testing one person at a time. As
it already may be challenging for a person with cognitive impairment to participate in the
test, it was useful to just concentrate on one participant at a time. Even if the scenario
actually could take place in a community room with many people around, it was more
feasible to conduct the test separately.
We did not select the individuals; the only requirement we set was that the subject must
have some form of cognitive impairment. This was because, particularly at the time of
testing with COVID-19, it may have been difficult to recruit volunteers. The cognitive
impairment might simply be a small cognitive impairment, as evidenced by difficulties
concentrating. As a result, the nursing home provided individuals who met the criteria.
The participants were two men and three women, ranging in age from 81 to 97, thus
they were very senior citizens. The stage of their cognition was estimated by the care
management, with the help of the GDS in appendix A.1 that was written and adapted
on a new table from Reisberg et al. (1988). Two of the participants, participant 3.1 and
3.2, were rated as only a four with "moderate cognitive decline" as seen in figure 21. The
other three had the rating of six with "Severe cognitive decline".
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Figure 21 Estimated cognitive decline of participants - GDS

Table 5 was prepared to aid comprehension in the next chapters. As the participants’ ages
and GDS are mentioned, this could help with comprehension. Since this is the third group
in the study, the participant numeration starts with "3" in this instance. As previously
stated, the other two groups were focus groups.
Participant

Age in years

GDS stage

Participant 3.1

97

4

Participant 3.2

96

4

Participant 3.3

83

6

Participant 3.4

81

6

Participant 3.5

92

6

Table 5 User test: Participant numeration and demographic data

7

Results and Discussion

The time that was anticipated for each exam before it was conducted was roughly 30
to 40 minutes. This figure came to mind since it might take some time for the user to
fully comprehend the introduction, and because while speaking with Haru, the participant
might deviate off subject. Additionally, the participants in earlier HdM projects with Haru
in a different elderly home also digressed. Furthermore, the interview that follows the
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test could take some time. However, each test took between 10 and 15 minutes, including
the introduction and the post-test interview. After all tests were completed, it became
clear that the shorter test duration was actually for the better because the participants’
attention spans and patience were rather short and their cognitive impairment was also
more pronounced. Given that the participants were either not particularly motivated or
merely wanted the test to be done quickly, it was appropriate that the contact with Haru,
the questions, and the text Haru stated were brief. The results could have been different
if the exams had been longer since the participants could have felt differently, perhaps
even more frustrated.

7.1

Individual Tests

The way the tests unfolded varied greatly from one test to the next. As previously noted,
participant 3.1’s family member was present in the room to watch and offer assistance.
After the participant appeared to have trouble understanding the explanation and introduction, a family member made an attempt to explain the process. In this case, the family
member may also have had an influence on the participant since the member claimed that
he was unaware of what the test entirely was. But he added that the individual shouldn’t
feel anxious, which may have given the participant a more positive feeling. After the test
began, it was noticed that participant 3.1 moved closer and tried to understand Haru
whenever it spoke. After the first two sentences, the participant declared that he had
not understood anything and that he was either stupid or he really doesn’t understand
anything . However, following Haru, the participant repeated the two words "Alles klar"
(English translation: "All right"). So, it may be possible to understand individual words.
During the test, if the subject didn’t comprehend the question or simply didn’t respond,
the family member would repeat it and encourage the subject to respond. The person
responded quite strongly, claiming he didn’t comprehend anything. We questioned the
participant about the potential issue, such as whether it was too fast or too quiet. The
family member responded in place of the participant, saying that it was an issue with the
"head," or cognitive function. The participant may have been influenced by the family
member’s response because, immediately after, he claimed to be too stupid to handle
the situation. We provided assurance that only the system was being tested and that
it had nothing to do with the participant’s abilities so that they wouldn’t feel that way.
Following this little break in the test, the participant didn’t respond to Haru’s questions,
and the family member kept asking the participant the same questions. The participant
said that he doesn’t understand it and that he was done after being asked what he likes
to do in the summer. Consequently, the conversation with Haru came to an end. In
general participant 3.1 moved closer to Haru whenever it talked, and it was clear that
he was attempting to understand it. He also kept his eyes on the simulation throughout
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the encounter. This encounter may not have gone as well because the participant had
difficulty hearing due to hearing loss, and the only communication option Haru provided
in this situation was audio. Whelan and Casey (2021) stated that for the robot to be
more accepted, the user’s role and purpose should be made abundantly obvious to them,
therefore the explanation at the start of the test may perhaps not have been sufficient.
But also the factor of shame and pressure could have affected the interaction as not only
the moderator was present but also a family member. Though the tests were conducted
at a the nursing home to make the participant feel more at ease, the situation still could
have made participant 3.1 feel nervous.
Participant 3.2 also expressed difficulty comprehending Haru and perhaps the context.
Both a member of the participant’s family and a nursing home personnel were present.
They were observing, which might have added to the pressure. Another staff member entered the room while the participant was being tested, which may have caused participant
3.2’s concentration to waver and increased the tension. In contrast to participant 3.1, participant 3.2 did not speak at all. After the first inquiry, the participant was encouraged
to respond to Haru, but after that, only Haru spoke and posed questions. Nevertheless
participant 3.2 did not glance away from Haru once during the entire test. The initial
explanations may not have been sufficient in this instance either, but even after the family
member repeated what needed to be done and she agreed, nothing changed.
The next subject, number 3.3, was anxious and complained relatively away. His cognitive
impairment was categorized as stage six "Severe Cognitive Decline". There were no spectators present; only the moderator and the participant were present. After being informed
of the purpose of the test, participant 3.3 appeared prepared and ready to complete it as
soon as possible. The test was unable to begin due to technical issues. Nothing could be
heard even if the text was pressed to be output. The technical errors made the participant
impatient and irritated. He also said that he didn’t have time, which could potentially
allude to the cognitive status because, according to the A.1, those with "severe cognitive
impairment" may exhibit agitation or anxiety symptoms. Since the study participants
are never forced to participate and the technical issues appeared to be difficult to resolve,
the test was therefore stopped.
Despite also being given a six and being labeled as having "Severe Cognitive Decline" as
in the appendix A.1, participant 3.4 performed the test the best, as the entire scenario
text was generated and all of the questions were answered. At the start of the test, the
participant looked at Haru when it spoke, but after the first question, the participant
only looked at Haru when it spoke and answered the question looking at us. Responding
in a manner that seems to address us. Participant 3.4 revealed her name right away in
response to Haru’s question about the user’s name. Thus Haru, responded with "Ein
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schöner Name! Was hast du heute gegessen, (name of participant)?" (English translation:
"That’s a beautiful name! What did you eat today, (name of participant)?"), making
the interaction more personalized. She smiled at us and replied that she was unsure in
response to that question. To that Haru answered accordingly "Schade. Apropos Essen: Ich finde Erdbeeren toll. Schade nur, dass sie im Winter nicht wachsen. In welcher
Jahreszeit befinden wir uns aktuell?" (English Translation: "Too bad. Speaking of food:
I think strawberries are great. It’s just too bad they don’t grow in the winter. What
season are we currently in?"). She then enquired "Jetzt?" (English Translation: "Now?")
to us, which was affirmed. She responded with autumn, which was not the correct answer,
so Haru reacted accordingly, attempting to guide the participant to the correct answer.
This also proves the argument of the second focus group, that most people of the target group forget recent events and also what season currently is. Thus a conversation
with a robot asking these remembrance questions may be helpful. Continuing with the
interaction Haru said "Es ist schon etwas wärmer geworden, die Tage. Ich glaube, es
ist Sommer, oder?" (English Translation: "It has already become a little warmer, these
days. I think it’s summer, right?"). To that she repeated "Sommer?" (English Translation: "Summer?"), and that she doesn’t know, while seeming doubtful. As this still was
not the correct answer and to not upset the participant Haru answered: "Naja auch egal,
es gibt ja auch tiefgefrorenes Obst." (English Translation: "Well never mind, there is also
frozen fruit.").
Moving on to the following question about what the participant enjoys doing over the
summer. In response to this, participant 3.4 simply shook her head and stared at us. As
the participant didn’t give an answer, the chosen reply from Haru was to appease the
user with "Es gibt auch zu viele tolle Sachen die man im Sommer machen kann. Da ist es
schwer sich zu entscheiden." (English Translation: "There are just too many great things
to do in the summer, too. It’s hard to decide."). Leading to the final sentences from
Haru. To not abruptly end the conversation Haru said: "Huch, es ist ja schon so spät."
(English Translation: "Oops, it’s so late already. "). This triggered the reaction of the
participant to look at her watch to see what time it is. Following that Haru said that it
had to go do some work but it was nice to talk to her and that it was hopeful to see the
participant again. To that the participant said yes and laughed, concluding the interaction with Haru. Regarding listening, understanding, and responding to the questions, the
conversation with participant 3.4 and Haru went well. However, it is debatable if Haru
was regarded as a communication partner. The participant appeared to be aware that
Haru was the one posing the questions because she looked at it whenever Haru talked but
looked at us when responding. This might possibly be a result of the testing circumstance,
in which the participant preferred to look at us when responding.
The last participant, number 3.5, was the only other participant that actually answered
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Harus questions. While she also was categorized as a six in the GDS with "Severe Cognitive Decline" as seen in the appendix A.1. She responded to the initial question about her
name by repeating it and inquiring if she was meant. This is a good demonstration of why,
particularly in the beginning, a robot should also be accompanied by a human in case the
user encounters difficulties. After she answers Haru and tells her name, Haru as per the
scenario says "Ein schöner Name! Was hast du heute gegessen, (name of participant)?"
(English translation: "That’s a beautiful name! What did you eat today, (name of participant)?"). The participant reacts to the compliment with saying "Ja, da haben sie recht."
(English Translation: "Yes, you are right."). In response to the query, she states that she
no longer remembers it and chuckles. When Haru inquired if the dinner was delicious, she
said "Na sicher, was meine Mutter kocht schmeckt mir immer" (English Translation: "Of
course, what my mother cooks always tastes good to me"). Given that she is in a nursing
home and that her mother may no longer be alive, it is quite unlikely that her mother
prepared her meals. This suggests that she could not be aware of her surroundings or the
circumstances in which she finds herself when speaking. This is consistent with how the
sixth stage of the GDS is described in the appendix A.1, which claims that the affected
person will be essentially clueless of all recent situations in life. Haru then continues the
conversation by expressing that he, too, would like to eat the food she ate before moving
on to the next question about the current season. Participant 3.5 just like participant 3.4
asks "Jetzt?" (English Translation: "Now?"), which was again affirmed. She responds
with some months without being certain, but her final response is February. Haru would
recognize that as the erroneous response and respond accordingly in an effort to guide
the participant to the right response by saying "Es ist schon etwas wärmer geworden, die
Tage. Ich glaube, es ist Sommer, oder?" (English Translation: "It has already become
a little warmer, these days. I think it’s summer, right?"). The participant seemed to
not understand what was said and said "Nacht?" (English Translation: "Night?") in a
confused tone. Also saying that it is not night yet. We informed participant 3.5, who
appeared to be very perplexed, of what Haru had said, namely that it was summer. She
understood the answer but got a little irritated and said "Fragen Sie mich was anderes.
Am besten gar nichts" (English Translation: "Ask me something else. Nothing at all
is best"). In response, we made an effort to lighten the tone because the participant
might be feeling discouraged and have lost patience. Haru continued and asked about
her favourite thing to do in summer and also says that his is to picnic. The participant
picks up the word picnic but says that she cannot answer this question. Technical issues
prevented Haru from speaking further after that, thus the conversation ended suddenly
and Haru was unable to say goodbye.
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Interview questions

After each test the interview questions as seen in appendix C.6 were personally asked to
each participant. As the questions were being asked, it became apparent that some of
the questions, like number 3.1, "Is perceived as a contact person?", if Haru was perceived
as a contact person, were perhaps too challenging because the participants were already
struggling with the situation.
The scale was yet another issue that came up while conducting the interview. For instance,
the participants were supposed to rate the interaction on a scale of 1 (very bad) to 5 (very
good). The participants had issues with the numbers and remained silent about them,
some simply groaning or expressing satisfaction with their faces. In order to make it
easier to classify the participant’s statements, the scale was adjusted to 1 as negative, 2
as neutral, and 3 as positive.
Participant 3.3 did not take the test, hence he did not participate in the interview. After
question 2, participant 3.5 ended the interview since she didn’t want to be questioned any
further. Although participants 3.1 and 3.2 provided answers, it didn’t appear that their
responses were consistent with how the test was performed, which raises doubts about
the validity of the results of the interview responses.
Starting with the first question that was asked "Do you already have experience with social
robots?". While participants 3.4 and 3.5 have no prior experience with social robots or
any other robots, participants 3.1 and 3.2 were unaware of what a social robot was. The
fact that participants 3.1 and 3.2 were the oldest in the group, participant 3.1 being 97
years old and participant 3.2 being 96 years old, may have contributed to their lack of
familiarity with social robots. With younger generations, this might improve.
Following the next question, "How well did you like the interaction / conversation with
Haru?", the participant was asked to assess this in the scale of 1 (very bad) to 5 (very
good) as mentioned before. The results were clustered in figure 22. The term "user" and
the order number were used to identify each participant in the mind maps. As Participant
3.3 didn’t have an interview the mind map only has four bubble colours. User 1 didn’t
really like or dislike the interaction, feeling ambivalent about it. User 2 on the other
hand claimed to have enjoyed the encounter, albeit it was unclear whether this was the
case since she didn’t answer Haru or appear to understand the circumstances. She might
have enjoyed Haru’s talk and facial gestures alone. Like user 1, user 3 believed that the
interaction was okay. Only User 5 found the interaction to be unpleasant. However, given
that the participant was already agitated before to the interview at the end of the test,
this response is likewise debatable. As she stated at the end of the test, she would prefer
not to be asked questions, yet she did so while chuckling slightly.
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Figure 22 Mind map: How well did the participants like the interaction

As seen in figure 23 depicting the means of the answers of the participants to the three
questions. For this also the 1-sided confidence interval of 95% was calculated as potrayed
in the bar chart.

Figure 23 Bar chart: Means of the answers from the participants

Figure 24 illustrates how the participants assessed the interaction shown in a bar chart.
Only participant 3.2 expressed a positive opinion of the interaction; participants 3.1 and
3.4 expressed indifferent feelings, and participant 3.5 expressed a negative opinion. The
participants provided a variety of responses, and given that there are only five of them,
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the 1-sided confidence interval also appears to be quite large, as indicated by the intervals
in the bar chart. Thus the mean for this question of 2 may not be reliable as the group
was rather heterogeneous.

Figure 24 Bar chart: How well did the participants like the interaction

From the third question forward there are only three bubble colours, as participant 3.5
aborted the interview after the second question. The participants were asked to rate
Haru’s appearance on a scale of 1 to 5, with 5 being the best. User 1 thought that Haru’s
appearance was good as seen in figure 25. Both user 2 and user 4 gave a neutral answer
to the question. This question is also rather subjective as people have different likes and
dislikes.
As seen in figure 26, two of the five users liked Haru and one replied neutrally. The
1-sided confidence interval of 95% (the interval shown in the chart), is as seen in figure
23 rather large, as two of three that gave a response are in union. That would mean
that the mean of 2,67 for this question may not be reliable. Another reason could be of
the small amount of the participants that answered and just as mentioned people have
different likes. In comparison to the statements from the chapter "Humans and Robots"
as Tulsulkar et al. (2021) mentioned that Nadines appearance was pertinent in their study
with elderly people. In this user test there were no significant negative comments about
Harus appearance. Though it could be considered as a reason why participant 3.1 and
3.2 didn’t answer Haru.
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Figure 25 Mind map: How appealing did the participants find Haru

Figure 26 Bar chart: How appealing did the participants find Haru

The third question’s first sub-question, "Is perceived as a contact person?" was disregarded since the participants became perplexed and unsure of how to respond. As well
as the third sub-question "How important do you think it is for Haru to make matching
mouth movements?". Moving on to the second sub-question, "How appealing do you find
Haru’s facial expressions?" this time to be rated on a scale of 1 to 5. The users were
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once more shown the facial expressions for this question. As shown in figure 27, User 1
and User 2 both enjoyed the expressions. Even though User 1 didn’t appear to be feeling
satisfied while taking the test, it seemed like he simply answered most of the questions
with "good," giving the impression that he was just simply claiming he liked it. User 4
claimed that while she didn’t look too closely because she wasn’t interested, the emotions
were alright.

Figure 27 Mind map: How appealing did the participants find the facial expressions of Haru
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As seen in figure 28, two of the five users liked the facial expressions and one replied
neutrally just like for the previous question. The 1-sided confidence interval of 95% (the
interval shown in the chart), is as seen in figure 23 rather large, as two of three that
gave a response are in union. That would mean that the mean of 2,67 for this question
may also not be reliable. In contrast to the arguments of the focus groups that the
facial expressions are very important this participant didn’t seem to notice. As well as
the argument of Tapus et al. (2007) that the robot should notice the emotions of the
user and react accordingly. Though this most likely is because participant 3.4 wasn’t
interested in the interaction or may have not consciously thought of the influence of the
facial expressions as she was assessed as a six in the GDS with "Severe cognitive decline".
Thus the facial expressions are still considered important, even though users may not
explicitly notice or some may not care.

Figure 28 Bar chart: How appealing did the participants find the facial expressions of Haru
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Question 4 regarding the difficulties that the participants faced, was concluded from the
happenings during the tests, as the participants did not really react to this question as
well. The difficulties user 1 may have had are shown in figure 29. For User 1 a problem
that was noted was that the family member was present and encouraged the user to
answer after short times, which may have inflicted pressure. Another potential source
of tension was when the participant was questioned about why he couldn’t comprehend
Haru, and the family member responded instead of the participant. Also linking to the
participant doubting his intelligence right after. He also had hearing issues, which may
have contributed significantly to his inability to understand what Haru had said.

Figure 29 Mind map: Did User 1 have any difficulties during the interaction (excerpt of full
diagram in appendix C.9)

As shown in figure 30 , User 2 might have experienced similar pressure issues because, in
her case, not only was a family member watching, but also two nursing home employees.
User 2 was only encouraged to answer questions by the family member at the beginning
but not throughout the test. Also an interruption caused by a staff coming in the room
may have caused disruption in their concentration. As User 2 didn’t answer Haru and
only stared at it, the question arose that she didn’t understood the task and that was
noted as a difficulty in the interaction.
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Figure 30 Mind map: Did User 2 have any difficulties during the interaction (excerpt of full
diagram in appendix C.9)

The problems that user 4 encountered are depicted in figure 31. User 4 responded to Haru
swiftly and without any obvious issues. Although miscommunication and challenges with
comprehending are plausible because they might also occur in other conversations without robots, the test subject asked the moderator two questions. User 4 simply wasn’t
interested. Just as mentioned in the second focus group, that the nursing home staff also
sometimes struggle with the target group.

Figure 31 Mind map: Did User 4 have any difficulties during the interaction (excerpt of full
diagram in appendix C.9)
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Important supplementary remarks were included in appendix C.10. Participant 3.1 (User
1) appeared to acknowledge Haru and make an effort to pay attention to it as he moved in
close proximity to Haru, despite the fact that he might not have comprehended the task.
Figure 32 depicts significant remarks for participant 3.2 (User 2). User 2 provided a false
response to the interview’s sixth question. When asked if the participants would interact
with Haru in their free time, she replied yes and mentioned that she enjoyed gymnastics.
This means that the participant’s "yes" response is not reliable since they might have
misinterpreted the question.

Figure 32 Mind map: Important comments on User 2 (expert of full diagram in appendix
C.10)

Regarding participant 3.4, as shown in figure 33, was another significant observation. Participant 3.4 (User 4) didn’t really respond to Haru when responding to Haru’s inquiries,
as was already indicated. She seemed to grasp that Haru spoke to her and asked the
questions, but her attention was still on most of the time when answering. This may also
support the claim made by the second focus group that the target audience may not have
known what to do with Haru, which could be why User 4 looked at us and neither User
1 nor User 2 did not respond at all.

Figure 33 Mind map: Important comments on User 3 (expert of full diagram in appendix
C.10)

As seen in C.6, there were two more questions. The fifth question, questioning if Haru
would be preferred if it was on the table in presence or just in the simulation. As participant 3.5 aborted the interview after the second question and participant 3.3 entirely,
58

7.2 Interview questions

7 Results and Discussion

there is only the answers of participant 3.1, 3.2 and 3.4. Only participant 3.4 gave an
answer that it doesn’t matter. But that may also lead back to her saying that she in
general wasn’t interested.
Participants 3.1, 3.2, and 3.4 provided responses to the sixth question on using Haru in
their free time. When asked if they would interact with Haru in their free time, participants 3.1 and 3.4 said no. As was previously noted in Figure 32, Participant 3.2 answered
"yes" but likely misinterpreted the question, so it is not taken into account in this study.
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Closing statement and outlook

In this study an interaction between a simulated social robot, Haru in this case, and
elderly with cognitive impairments took place, it was mainly through speech and facial
expressions. As the research question was "What interactions are accepted and may be
relevant for people with cognitive impairments employing a social robot?". For the tested
scenario, an interaction with speaking and expressing emotions in a daily conversation
setting may be relevant. As in daily conversation the social robot can get to know the user
more and can ask remembrance questions, which could also help to activate the cognition.
The results of the tests were not conclusive if the interactions would be accepted, as one
test was completely aborted and another was aborted mid-way. Though it showed that
the generation of currently over 80 year old people may not be the target group for this
scenario for further testing. Since they showed less interest and had trouble understanding
the situation in general.
It could be beneficial to conduct another study on Haru that includes elderly people who
are also cognitively impaired. But since the simulation might have had a detrimental effect
on the encounter, using the real social robot Haru for additional testing. The ability to
touch Haru and actually be in close vicinity to it may have an impact on the engagement,
as it was stated in the second focus group that a social robot should feel great to touch.
Also including other arguments from the focus group, that Haru should appear more
human-like. In future research, it could be evaluated how users view Haru and whether
or not giving it a more human aspect would be advantageous or if its current appearance
is adequate.
Haru’s mouth motions would not aid the user in understanding what it was saying, thus
it is possible to try out another communication method. Therefore, in future research,
the visual channel, such as a tablet with text, could help the auditory channel, like with
user 1 because he had hearing problems. Although members of the target population may
also have age-related vision impairment, it must be determined whether the visual would
be helpful to users rather than confusing them.
In general, more testing is necessary, although it might be more conclusive if it involves
more participants and those who are younger and may have already interacted with robots
or have at least little understanding of them. As in the user tests, the participants’ general
lack of interest made it likely that they weren’t totally focused. Which also leads to
the cognitive state. For further testing, it may be useful to have participants with less
cognitive impairments. For instance having some participants assessed as a number three
on the GDS with "Mild cognitive decline" or even participants assessed as a number two
with "Very mild cognitive decline". As participants with less cognitive impairments than
in this study may give more feedback on how they perceived things and what they would
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rather like. Thus more suggestions for enhancements might be provided.
As in this study, the WoZ approach was used to control Haru, a simulation in this case.
The methodology and setup should be modified in subsequent studies. As in the study,
we sat next to the participants and controlled Haru on a separate monitor. The fact that
someone was sitting next to them and using a mouse may have distracted the participants.
Even still, having a person available to respond to inquiries could be crucial, as older
persons who are cognitively impaired might not feel at ease being left alone with just a
social robot. The chapter "3.2.2 Usable content for target group" also mentions the need
for the user to have simple access to human support (Making Content Usable for People
with Cognitive and Learning Disabilities, 2021).
A real trial with very basic dialogue without using WoZ would be interesting, if the
technical and AI capabilities allow it. Therefore, the social robot should be able to
recognize the type of response that was provided and react accordingly.
Testing the situation according to how it was originally imagined is another approach for
subsequent testing. Haru is simply conversing with people while sitting in a community
area. Would other elderly people in the area still talk to Haru if there are any other
nearby? It is also uncertain if additional individuals there would make the residents feel
more at ease or more hesitant to speak for fear of saying anything incorrect.
Another aspect is that not all elderly individuals with cognitive impairments reside in
nursing homes; some also do so and receive assistance at home. This situation could also
be investigated, since a social robot could spend the entire day with the individual and
interact with them. Additionally, a lengthy trial in which a social robot might spend more
time in a nursing home or the target area would produce better outcomes.
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A.1

Theory
Global Deterioration Scale

1 ‐ No
cognitive
decline
2 – Very
mild
cognitive
decline

No subjective complaints of memory deficits. No memory deficit evident on clinical
interview.

Subjective complaints of memory deficit, most frequently in following areas:
‐ Forgetting where one has placed familiar objects
‐ Forgetting names, one formerly knew well
No objective evidence of memory deficit on clinical interview.
No objective deficits in employment or social situations. Appropriate concern with
respect to symptomatology
3 – Mild
Earliest clear‐cut deficits. Manifestations in more than one of the following areas:
‐ Patient may have gotten lost when traveling to an unfamiliar location
cognitive
decline
‐ Co‐workers become aware of patient’s relatively poor performance
‐ Word and name finding deficits become evident to intimates
‐ Patient may read a passage or book and retain relatively little material
‐ Patient may demonstrate decreased facility in remembering names upon
introduction to new people
‐ Patient may have lost or misplaced an object of value
‐ Concentration deficit may be evident on clinical testing
Objective evidence of memory deficits obtained only with an intensive interview.
Decreased performance in demanding employment and social settings. Denial
begins to become manifest in patient. Mild to moderate anxiety accompanies
symptoms.
4–
Clear‐cut deficit on careful clinical interview.
Deficit manifest in following areas:
Moderate
‐ Decreased knowledge of current and recent events
cognitive
‐ May exhibit some deficit in memory of one’s personal history
decline
‐ Concentration deficit elicited on serial subtractions
‐ Decreased ability to travel, handle finances etc.
Frequently no deficit in following areas:
‐ Orientation to time and person
‐ Recognition of familiar persons and faces
‐ Ability to travel to familiar locations
Inability to perform complex tasks. Denial is dominant defence mechanism.
Flattening of affect and withdrawal from challenging situations occur.
Patient can no longer survive without some assistance. Patient is unable during
5–
Moderately interview to recall a major relevant aspect of current life: e.g., an address or
telephone number of many years, the names of close family members (such as
severe
grandchildren), the name of the high school or college from which patient
cognitive
graduated.
decline
Frequently some disorientation to time (date, day of week, season etc.) or to place.
An educated person may have difficulty counting back from 40 by 4s or from 20 by
2s.
Persons at this stage retain knowledge of many major facts regarding themselves
and others. They invariably know their own names and generally know their spouses
and children’s names. They require no assistance with toileting and eating, but may
have some difficulty choosing proper clothing to wear.
May occasionally forget the name of the spouse upon whom they are entirely
6 – Severe
dependent for survival. Will be largely unaware of all recent events and experiences
cognitive
in their lives. Retain some knowledge of their past lives but this is very sketchy.
decline
Generally unaware of their surroundings, the year, the season, etc. May have
difficulty counting from 10, both backwards and sometimes, forward. Will require
some assistance with activities of daily living e.g., may become incontinent, will
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7 – very
severe
cognitive
decline
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require travel assistance but occasionally will display ability to travel to familiar
locations. Diurnal rhythm frequently disturbed. Almost always recall their own
names. Frequently continue to be able to distinguish familiar from unfamiliar
persons in their environment.
Personality and emotional changes occur. These are quite variable and include:
‐ Delusional behaviour e.g., patients may accuse their spouse of being an
impostor, may talk to imaginary figures in the environment or to their own
reflection in the mirror
‐ Obsessive symptoms, e.g., person may continually repeat simple cleaning
activities.
‐ Anxiety symptoms, agitation, and even previously nonexistent violent
behaviour may occur
‐ Cognitive abulia i.e., loss of willpower because individual cannot carry a
thought long enough to determine a purposeful course of action
All verbal abilities are lost. Frequently there is no speech at all – only grunting.
Incontinent of urine. Requires assistance toileting and feeding. Loses basic
psychomotor skills, e.g., ability to walk. The brain appears to no longer be able to
tell the body what to do.
Generalized and cortical neurologic signs and symptoms are frequently present.

Reisberg, B., Ferris, S. H., De Leon, M. J., & Crook, T. (1988). Global deterioration scale
(GDS). Psychopharmacol Bull, 24(4), 661-3.
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Focus group
Form of consent

Studienleiter:

Prof. Dr. Gottfried Zimmermann, Hochschule der Medien, Nobelstr. 10, Stuttgart
gzimmermann@hdm-stuttgart.de, Tel. +49 711 8923-2751
Durchführende: Eda Koyuncu, ek088@hdm-stuttgart.de, Tel. 015227893503
Studie:
Interaktionsmethoden für Menschen mit kognitiven
Beeinträchtigungen unter Einsatz eines sozialen Roboters.

Information zur Studie und zum Datenschutz
Sehr geehrte Dame, sehr geehrter Herr,
Sie haben heute die Möglichkeit, an einer Fokusgruppe über das Thema
Interaktionsmethoden für Menschen mit kognitiven Beeinträchtigungen unter Einsatz
eines sozialen Roboters teilzunehmen. Die Dauer beträgt ca. 30 bis 40 Minuten.
Es werden Ihnen zum Thema Fragen gestellt und dazu auch Beispiele gezeigt. Die
Fragen sollen anregen um mit weiteren Teilnehmern über das Thema zu diskutieren.
Sie können die Untersuchung jederzeit ohne Angabe von Gründen unterbrechen oder
abbrechen. Sollten Sie die Studie abbrechen, können Sie entscheiden, ob die bereits
vorliegenden Daten vernichtet werden sollen oder weiterverwendet werden dürfen.
Im Rahmen dieser wissenschaftlichen Untersuchung werden wir folgende Daten über Sie
erheben: Demografische Daten, Antworten der Fragen bezüglich des Themas und der
Szenarien. Diese Daten werden vertraulich behandelt und ausschließlich in
anonymisierter Form (nicht rückführbar auf Ihre Person) statistisch weiterverarbeitet.
Ihre Einverständniserklärung (siehe Rückseite) werden wir für die Dauer von 10 Jahren
verschlossen aufbewahren und danach vernichten.
Während der Studie werden Audio- und Videoaufnahmen gemacht, damit der
Studienverlauf später besser nachvollzogen und ausgewertet werden kann. Diese
Aufnahmen werden 10 Jahre lang verschlossen aufbewahrt und danach vernichtet.
Wir weisen Sie darauf hin, dass für die Studienteilnehmer keine Unfall- und
Wegeversicherung besteht.
Die jeweils im Haus gültige Corona-Verordnung wird befolgt. Um die
Ansteckungsgefahr zu minimieren, werden die Personen Masken tragen und möglichst
einen Mindestabstand von 1,5m einhalten. Trotzdem kann eine Ansteckung nicht ganz
ausgeschlossen werden.
Wir bitten Sie im Folgenden, Ihr Einverständnis an der Studie zu bestätigen. Sollten Sie
jetzt oder später noch Fragen haben, dürfen Sie sich gerne an den Studienleiter (siehe
oben) wenden.
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Einwilligungserklärung
Über die Ziele der Studie und meine Aufgaben bei der Untersuchung
wurde ich informiert. Ich erkläre meine freiwillige Teilnahme an der
Studie und erkläre mich insbesondere mit der Verwendung der im
Rahmen der Studie „Interaktionsmethoden für Menschen mit
kognitiven Beeinträchtigungen unter Einsatz eines sozialen Roboters“
erhobenen Daten in der oben beschriebenen Weise einverstanden.

Alle Fragen zur Studie wurden zu meiner Zufriedenheit beantwortet.
Eine Kopie des Informationsblattes habe ich erhalten.

Stuttgart, den

Unterschrift

Name des Teilnehmers in
Blockschrift

Unterschrift

Name der verantwortlichen
Studenten in Blockschrift
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Guide: focus group DE

Leitfaden Fokusgruppe
1. Intro

Im Zusammenhang meiner Bachelorarbeit führe ich diese Fokusgruppe durch.
Da sich viele weitere Einsatzmöglichkeiten für soziale Roboter im täglichen Leben ergeben,
stellt sich die Frage, wie ein sozialer Roboter mit einer Person mit kognitiven
Beeinträchtigungen interagieren könnte.

Bilder soziale Roboter & Videos (nicht alle am Anfang)
 Paro (Animaloid), Nadine (humanoid), Pepper (humanoid, aber nicht so wie
Nadine, ist noch als Roboter zu erkennen), Haru

2. Demographische Daten etc.:
-

Wie lange arbeiten Sie schon mit Menschen mit kognitiven
Beeinträchtigungen?

 Bzw. in ihrem Job?

-

Was für eine Rolle übernehmen Sie im Zusammenhang dieser Menschen?
Haben Sie Erfahrungen mit sozialen Robotern?

3. Fragen
1.

Wenn eine Person dieser Zielgruppe mit einem sozialen Roboter interagiert, was
sollte es machen?

 Was sollte es auf jeden Fall nicht machen?

2.

Welche Interaktionen könnten Ihrer Erfahrung nach den Menschen in dieser
Zielgruppe helfen oder sie bei etwas unterstützen?

(Anregungen: Geschichten vorlesen, Konversationen, Spiele spielen, Wetter,
Termine fragen und erinnern)

 Wo liegt die Grenze? (Wann ist die Akzeptanz zu Ende?)

 In welchen Szenarien können Sie sich diese Interaktion vorstellen?

(Anregungen: beim Frühstück werden die Termine des Tages erzählt, Geburtstage
oder weitere Termine werden erinnert)

 Faktoren wie Audio, Aussehen und Verhalten?  was stört Sie genau bzw.
was müsste für diese Faktoren gelten

3. Was machen Sie mit der Zielgruppe um sie zu unterhalten?

 Was davon könnte ein sozialer Roboter Ihrer Meinung nach übernehmen?

(Wie schätzen Sie die Freude oder das Interesse an technischen Geräten oder auch
sozialen Robotern seitens der Zielgruppe ein?)
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Focus group guide
1. Intro

In the context of my bachelor thesis, I am conducting this focus group.
Since there are many other possible uses for social robots in daily life, the question is how
a social robot could interact with a person with cognitive impairments.
Images social robots & videos (not all at the beginning).
 Paro (Animaloid), Nadine (humanoid), Pepper (but not like Nadine, is still
recognizable as a robot), Haru

2. Demographic data etc.:
-

How long have you been working with people with cognitive impairments?

-

What role do you assume in the context of these people?
Do you have experience with social robots?

 Or in your job?

3. Questions
1.

When a person of this target group interacts with a social robot, what should it do?

2.

In your experience, what interactions might help or assist people in this target

 What should it not do in any case?

group with something?

(Suggestions: Reading stories aloud, conversations, playing games, weather, asking

and remembering appointments.)

 Where is the limit? ( When does the acceptance end?)
 In which scenarios can you imagine this interaction?

(Suggestions: at breakfast the appointments of the day are told, birthdays or other

appointments are remembered)

 Factors such as audio, appearance and behavior? What exactly bothers
you or what would have to apply to these factors?

3.

What do you do with the target group to entertain them?

 Which of these do you think a social robot could take on?

(How do you assess the enjoyment of or interest in technical devices or even social
robots on the part of the target group?)
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Prüfplan für die Ethikprüfung der Studie

Interaktionsmethoden für Menschen mit kognitiven

Beeinträchtigungen unter Einsatz eines sozialen Roboters

Stand:

09.05.2022

Durchgeführt von: Usability Engineering Projekt
Studienleiter:

Prof. Gottfried Zimmermann

Studenten:

Eda Koyuncu (ek088)

Ansprechpartner: Eda Koyuncu,
Neue Wiesen 9,
73252 Lenningen
Tel: 015227893503
E-Mail: ek088@hdm-stuttgart.de
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Liste der im Prüfplan verwendeten Abkürzungen

Es werden keine Abkürzungen benutzt.
2)
Grundlagen (Stand der Wissenschaft), Zusammenfassende
Beschreibung und kurzgefasste Begründung der Studie mit Literaturangaben
In dieser Studie geht es darum, wo die Grenze in der Interaktion zwischen Menschen
und Robotern aus Sicht der Pflegekräfte oder der Menschen, die mit Senioren mit
kognitiven Beeinträchtigungen zu tun haben, liegt.
Auf welche Punkte ist bei der Interaktion zu achten (Aussehen, Sprache, Verhalten).
Denn es gibt auch viele Faktoren, die die Akzeptanz von Menschen gegenüber
Robotern bestimmen. Das können kulturelle Bedingungen sein oder der Punkt, dass
verschiedene Gruppen von Menschen unterschiedlich auf soziale Roboter reagieren
(Shin, 2011). Im Fall dieser Studie ist die Zielgruppe Senioren mit kognitiven
Beeinträchtigungen und wie diese Zielgruppe mit einem sozialen Roboter
interagieren kann.
3)
Auftraggeber und Finanzierung der Studie
Hochschule der Medien
4)

Ziele der Studie

Wo liegen die Grenzen der Interaktion mit einem sozialen Roboter in einem Szenario
mit Menschen mit kognitiver Beeinträchtigung? Welche Interaktionsmethoden sind
Sinnvoll?
5)

Studiendauer

Fokusgruppe mit ca. 5 Probanden
2 Fokusgruppen
Pro Fokusgruppe ca. 30-45 Minuten
6)

Studienpopulation
•
•

•
•
7)

Beschreibung: Beschäftigte, welche mit Menschen mit kognitiven
Beeinträchtigungen zu tun haben bzw. mit dieser Zielgruppe arbeiten
Darlegung der Ein- und Ausschlusskriterien
o Altersgrenze: Ab 18
o Einwilligungsfähigkeit: muss gegeben sein
o Erfahrung mit Menschen mit kognitiven Beeinträchtigungen: muss
gegeben sein
Rekrutierung: Beschäftigte vom Pflegezentrum Kirchheim (Teck) und DRKSeniorenzentrum Weilheim (Teck), Telefonate und Emails
Fallzahl: ca. 5 Personen pro Fokusgruppe, diese Zahl wurde mit dem
Studienleiter besprochen
Studienablauf und Untersuchungsmethoden
2/3
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Die Probanden werden über die Studie informiert und bekommen Beispiele für
soziale Roboter gezeigt. Es werden demografische Daten erhoben, wie z. B. die
berufliche Tätigkeit. Danach wird die Diskussion mit Hilfe von Fragen und weiteren
Beispielen der Interaktion mit sozialen Robotern eröffnet.
8)

Risiken und Nebenwirkungen

Die jeweils im Haus gültige Corona-Verordnung wird befolgt. Um die
Ansteckungsgefahr zu minimieren, werden die Personen Masken tragen und
möglichst einen Mindestabstand von 1,5m einhalten. Trotzdem kann eine
Ansteckung nicht ganz ausgeschlossen werden.
9)

Zielkriterien und statistische Auswertung
-

10)

Fokusgruppe
Welchen Beruf haben die Beschäftigten (in welchem Zusammenhang zu
Menschen mit kognitiven Beeinträchtigungen)
Erfahrung mit sozialen Robotern? (Ja oder Nein, in wie weit?)
Interaktion die sie mit der Zielgruppe machen, auch mit sozialen Robotern
möglich?
Alter
Geschlecht
Datenschutz

Angaben zur Datenerfassung,-auswertung, und -weitergabe.
• Welche Daten werden erfasst und anonymisiert verarbeitet?
o Antworten bzw. Meinung zu Interaktion mit sozialen Robotern
o Berufstitel
o Erfahrung mit sozialen Robotern und der Zielgruppe
• Die Einverständniserklärungen werden 10 Jahre verschlossen aufbewahrt und
danach vernichtet
• Die Video- und Audio-Aufnahmen werden nur zur anonymisierten Auswertung
und als wissenschaftlicher Beleg verwendet. Sie werden 10 Jahre lang
verschlossen aufbewahrt und danach vernichtet.
11)
Wegeunfallversicherung
Für alle anderen Studienteilnehmer besteht keine Unfall- und Wegeversicherung. Für
Schädigungen während des Benutzertests, die ihnen aus verschuldeten
studienbedingten Handlungen erwachsen, ist die Haftung über das Land BadenWürttemberg abgedeckt. Eine weitere, verschuldensunabhängige Versicherung
existiert nicht.
12)
Aufklärungstext und Text der Einverständniserklärung für die
Studienteilnehmer
Die Teilnehmerinformationen und Einwilligungserklärung liegen bei.
13)
Literaturverzeichnis
Shin, D.-H. a. (2011). Modeling the acceptance of socially interactive robotics: Social presence in
human--robot interaction. Interaction Studies, 430--460.
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Form of consent

Studienleiter:

Prof. Dr. Gottfried Zimmermann, Hochschule der Medien, Nobelstr. 10, Stuttgart
gzimmermann@hdm-stuttgart.de, Tel. +49 711 8923-2751
Durchführende: Eda Koyuncu, ek088@hdm-stuttgart.de, Tel. 015227893503
Studie:
Interaktionsmethoden für Menschen mit kognitiven
Beeinträchtigungen unter Einsatz eines sozialen Roboters.

Information zur Studie und zum Datenschutz
Sehr geehrte Dame, sehr geehrter Herr,
Sie haben heute die Möglichkeit, an einer wissenschaftlichen Untersuchung über das
Thema Interaktionsmethoden für Menschen mit kognitiven Beeinträchtigungen unter
Einsatz eines sozialen Roboters teilzunehmen. Die Dauer beträgt ca. 30 bis 40 Minuten.
Es wird eine Simulation des sozialen Roboters Haru dargestellt, dieser wird mit Ihnen
über Sprache kommunizieren. Anschließend werden Sie zu dieser Interaktion befragt.
Sie können die Untersuchung jederzeit ohne Angabe von Gründen unterbrechen oder
abbrechen. Sollten Sie die Studie abbrechen, können Sie entscheiden, ob die bereits
vorliegenden Daten vernichtet werden sollen oder weiterverwendet werden dürfen.
Im Rahmen dieser wissenschaftlichen Untersuchung werden wir folgende Daten über Sie
erheben: Demografische Daten, Antworten der Fragen von Haru, Angaben Ihrer
Zufriedenheit und Meinung per Interview. Diese Daten werden vertraulich behandelt und
ausschließlich in anonymisierter Form (nicht rückführbar auf Ihre Person) statistisch
weiterverarbeitet.
Ihre Einverständniserklärung (siehe Rückseite) werden wir für die Dauer von 10 Jahren
verschlossen aufbewahren und danach vernichten.
Während der Studie werden Audio- und Videoaufnahmen gemacht, damit der
Studienverlauf später besser nachvollzogen und ausgewertet werden kann. Diese
Aufnahmen werden 10 Jahre lang verschlüsselt bzw. verschlossen aufbewahrt und
danach vernichtet.
Wir weisen Sie darauf hin, dass für die Studienteilnehmer keine Unfall- und
Wegeversicherung besteht.
Die jeweils im Haus gültige Corona-Verordnung wird befolgt. Um die
Ansteckungsgefahr zu minimieren, werden die Personen Masken tragen und möglichst
einen Mindestabstand von 1,5m einhalten. Trotzdem kann eine Ansteckung nicht ganz
ausgeschlossen werden.
Wir bitten Sie im Folgenden, Ihr Einverständnis an der Studie zu bestätigen. Sollten Sie
jetzt oder später noch Fragen haben, dürfen Sie sich gerne an den Studienleiter (siehe
oben) wenden.
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82

Version 2

C.1 Form of consent

C User test

Einwilligungserklärung
Über die Ziele der Studie und meine Aufgaben bei der Untersuchung
wurde ich informiert. Ich erkläre meine freiwillige Teilnahme an der
Studie und erkläre mich insbesondere mit der Verwendung der im
Rahmen der Studie „Interaktionsmethoden für Menschen mit
kognitiven Beeinträchtigungen unter Einsatz eines sozialen Roboters“
erhobenen Daten in der oben beschriebenen Weise einverstanden.
Alle Fragen zur Studie wurden zu meiner Zufriedenheit beantwortet.
Eine Kopie des Informationsblattes habe ich erhalten.
Audio- und Videoaufnahmen dürfen – ggf. auch in veränderter Form –
in öffentlichen Präsentationen verwendet werden:
 ja

Stuttgart, den

 nein

Unterschrift

Unterschrift

Seite 2 / 2
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Prüfplan für die Ethikprüfung der Studie

Interaktionsmethoden für Menschen mit kognitiven
Beeinträchtigungen unter Einsatz eines sozialen Roboters

Stand:

15.06.2022

Durchgeführt von: Usability Engineering Projekt
Studienleiter:

Prof. Gottfried Zimmermann

Studenten:

Eda Koyuncu (ek088)

Ansprechpartner: Eda Koyuncu,
Neue Wiesen 9,
73252 Lenningen
Tel: 015227893503
E-Mail: ek088@hdm-stuttgart.de
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Liste der im Prüfplan verwendeten Abkürzungen

Künstliche Intelligenz (KI)
2)
Grundlagen (Stand der Wissenschaft), Zusammenfassende
Beschreibung und kurzgefasste Begründung der Studie mit Literaturangaben
In dieser Studie geht es darum, ob eine Interaktion als Gespräch mit Menschen mit
kognitiven Beeinträchtigungen unter Einsatz eines sozialen Roboters funktionieren
könnte und akzeptiert wird.
Im Fall dieser Studie ist die Zielgruppe Senioren mit kognitiven Beeinträchtigungen
und wie diese Zielgruppe mit einem sozialen Roboter interagieren kann.
Nach Ansicht der Angestellten, die an der Fokusgruppe teilnahmen, sollte der
Roboter umso besser für die Interaktion mit der Zielgruppe geeignet sein, je
menschlicher er sich verhält. In der Studie von Dautenhahn et al. (2005) wurde
festgestellt, dass es den Teilnehmern wichtig war, dass der Roboter wie ein Mensch
kommuniziert, und dies war auch wichtiger als ein eher menschliches Verhalten oder
Aussehen.
Unter anderem stellt sich die Frage wie beeinflusst Harus nicht menschliches
Aussehen die Interaktion?
3)
Auftraggeber und Finanzierung der Studie
Hochschule der Medien
4)

Ziele der Studie

Sind die Szenarien und Ergebnisse sinnvoll? Die Validierung der herausgefundenen
Ergebnisse von den Fokusgruppen.
 Sprechen mit Haru ist besser als auf ein Interface tippen
 Mimik ist sehr wichtig
 Gedächtnis Gespräche als Aktivität
 Haru eventuell nicht ansprechend (zu unmenschlich)
5)

Studiendauer

Benutzertest mit ca. 5 Probanden / Probandinnen
Pro Proband / Probandin ca. 30-40 Minuten
6)

Studienpopulation
•
•

•

Beschreibung: Senioren / Seniorinnen mit kognitiver Beeinträchtigung
Darlegung der Ein- und Ausschlusskriterien
o Altersgrenze: Ab 18
o Einwilligungsfähigkeit: von der Person mit Vorsorgevollmacht (da
Menschen mit kognitiven Beeinträchtigungen hier selbst meist nicht
agieren können.)
Rekrutierung: Bewohner / Bewohnerinnen vom Seniorenzentrum Laichingen,
Telefonate und Emails
2/4
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•
7)
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Fallzahl: ca. 5 Personen, diese Zahl wurde mit dem Studienleiter besprochen
Studienablauf und Untersuchungsmethoden

Die Probanden / Probandinnen werden über die Studie informiert und kommunizieren
mit Haru, welcher mithilfe der Wizard of Oz Strategie gesteuert wird. Haru wird als
Simulation auf einem Bildschirm dargestellt, die Probanden / Probandinnen werden
vor Haru gesetzt damit Augenkontakt bestehen kann. Das Gespräch orientiert sich
am Drehbuch. Hierbei werden gezielte Fragen gestellt, die auch das
Erinnerungsvermögen anregen sollen. Verschiedene Antwortmöglichkeiten wurden
abgedeckt, damit Haru dementsprechend reagieren kann, bzw. gesteuert wird. Die
Sprache wird mithilfe dem KI Sprachgenerator auf der Seite „Murf.ai“ generiert.
Nach der Interaktion mit Haru werden die Probanden / Probandinnen in einem
Interview zu der Interaktion mit Haru befragt. Es werden demografische Daten
erhoben, wie z. B. Alter.
8)

Risiken und Nebenwirkungen

Die jeweils im Haus gültige Corona-Verordnung wird befolgt. Um die
Ansteckungsgefahr zu minimieren, werden die Personen Masken tragen und
möglichst einen Mindestabstand von 1,5m einhalten. Trotzdem kann eine
Ansteckung nicht ganz ausgeschlossen werden.
9)

Zielkriterien und statistische Auswertung
-

10)

Wird Haru als Kommunikationspartner wahrgenommen?
Wie ansprechend fanden die Probanden / Probandinnen Haru?
Gefällt den Probanden / Probandinnen die Interaktion? (Gefallen)
Würden die Probanden / Probandinnen auch außerhalb der Studie mit einem
Roboter bzw. Haru interagieren wollen?
Welche Schwierigkeiten gab es?
Alter
Geschlecht
Grad bzw. Schwere der kognitiven Einschränkung
Datenschutz

Angaben zur Datenerfassung,-auswertung, und -weitergabe.
• Welche Daten werden erfasst und anonymisiert verarbeitet?
o Antworten auf Harus Fragen (Reaktionen)
o Antworten auf die Fragen im Interview
o Alter
o Grad bzw. Schwere der kognitiven Beeinträchtigung
• Die Einverständniserklärungen werden 10 Jahre verschlossen aufbewahrt und
danach vernichtet
• Die Video- und Audio-Aufnahmen werden nur zur anonymisierten Auswertung
und als wissenschaftlicher Beleg verwendet. Sie werden 10 Jahre lang
verschlüsselt bzw. verschlossen aufbewahrt und danach vernichtet.
11)
Wegeunfallversicherung
3/4
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Für alle anderen Studienteilnehmer besteht keine Unfall- und Wegeversicherung. Die
durchführende Person haftet für sich selbst bei den Benutzertests.
12)
Aufklärungstext und Text der Einverständniserklärung für die
Studienteilnehmer
Die Teilnehmerinformationen und Einwilligungserklärung liegen bei.
13)

Literaturverzeichnis

Dautenhahn, K., Woods, S., Kaouri, C., Walters, M. L., Koay, K. L., & Werry, I. (2005, August). What is a
robot companion-friend, assistant or butler?. In 2005 IEEE/RSJ international conference on
intelligent robots and systems (pp. 1192-1197). IEEE.
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Szenario + Skript
Haru sitzt in einem Pflegeheim bei den Bewohnern. Er unterhält sich ganz normal mit den Bewohnern,
versucht, sie besser kennenzulernen und stellt ihnen Erinnerungsfragen.
 Harus Stimme wird getrennt von der Mimik und den Emotionen gesteuert.
 (Wegen der möglichen Störungen wird die Kinect nicht verwendet, und der Benutzer / die
Benutzerin bleibt auf dem Stuhl sitzen). Da der Augenkontakt so wichtig ist, wird die Stelle, zu
der Haru schauen muss, mit Koordinaten markiert.

Haru: Hallo, ich heiße Haru. Es freut mich, dich kennenzulernen. Wie heißt du, wenn ich
fragen darf? (Friendly Smile Emotion)
Bewohner/in:
1. Sagt Namen: Ein schöner Name! Was hast du heute gegessen, ____? (Smile)
2. Sagt Namen nicht: Alles klar. Was hast du heute gegessen? (Smile)
3. Antwortet nicht: Was hast du heute gegessen? (Smile)
Bewohner/in: Erzählt vom Essen
Haru: Hat es dir geschmeckt?
1. Lecker: Das muss ich auch mal probieren! Apropos Essen: Ich finde Erdbeeren toll.
Schade nur, dass sie im Winter nicht wachsen. In welcher Jahreszeit befinden wir
uns aktuell? (Thinking)
2. Nicht lecker: Schade. Apropos Essen: Ich finde Erdbeeren toll. Schade nur, dass sie
im Winter nicht wachsen. In welcher Jahreszeit befinden wir uns aktuell?
(Thinking)
3. Antwortet nicht auf Frage: Hat es dir geschmeckt?
Bewohner/in:
1. Sagt Sommer: Ja stimmt. (Happy) Die Saison für Erdbeeren. (Yes) -> nickt
2. Weiß ich nicht: Hmm ... Es ist schon etwas wärmer geworden, die Tage. Ich
glaube, es ist Sommer, oder?
3. Falsche Jahreszeit: Hmm ... Es ist schon etwas wärmer geworden, die Tage. Ich
glaube, es ist Sommer, oder?
4. Antwortet nicht: Hmm ... Es ist schon etwas wärmer geworden, die Tage. Ich
glaube, es ist Sommer, oder?
Bewohner/in:
1. Ja: Ja stimmt. (Happy) Die Saison für Erdbeeren. (Yes) -> nickt
2. Nein: Hmm. Naja auch egal, es gibt ja auch tiefgefrorenes Obst.
3. Keine Antwort: Weißt du es auch nicht? Naja, es gibt ja auch tiefgefrorenes Obst
Haru: Was ist deine Lieblingsbeschäftigung im Sommer? Ich mag es, zu picknicken.
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Bewohner/in:
1. Erzählt: Das hört sich toll an! (Happy) Das muss ich auch mal machen.
2. Antwortet nicht: Es gibt auch zu viele tolle Sachen die man im Sommer machen
kann. Da ist es schwer sich zu entscheiden.
Haru: Huch, es ist ja schon so spät. (shocked) Ich muss mich mal an die Arbeit machen. Es war
schön mit dir zu sprechen. Hoffentlich bis zum nächsten Mal. Tschüss! (smile)

89

C.4 Scenario & Script EN

C.4

C User test

Scenario & Script EN

Scenario + Script
Haru is sitting in a nursing home with the residents. He has a normal chat with the residents,
attempting to get to know them better and posing remembrance questions.
 Haru’s voice is handled separately from the facial expressions and emotions.
 (Because of interference, the Kinect is not used, and the user should only sit in the chair and
not move.) Because eye contact is so crucial, the spot where Haru has to look will be marked
with coordinates

Haru: Hello, my name is Haru. It's a pleasure to meet you. What is your name, if you don't
mind me asking? (Friendly Smile Emotion)
Resident:
1. Says name: That's a beautiful name! What did you eat today, ____? (Smile)
2. Doesn’t say name: All right. What did you eat today? (Smile)
3. Doesn’t answer: What did you eat today? (Smile)
Resident: Talks about the food
Haru: Did you like it?
1. Delicious: I'll have to try that one too! Speaking of food: I think strawberries are
great. It's just too bad they don't grow in the winter. What season are we
currently in? (Thinking)
2. Not delicious: Too bad. Speaking of food: I think strawberries are great. It's just
too bad they don't grow in the winter. What season are we currently in?
(Thinking)
3. Doesn’t answer: Did you like it?
Resident:
1. Says summer: Yes that' s right. (Happy) The season for strawberries. (Yes) -> nods
2. I don’t know: It has already become a little warmer, these days. I think it's
summer, right?
3. Wrong season: It has already become a little warmer, these days. I think it's
summer, right?
4. Doesn’t answer: It has already become a little warmer, these days. I think it's
summer, right?
Resident:
1. Yes: Yes that' s right. (Happy) The season for strawberries. (Yes) -> nods
2. No: Well never mind, there is also frozen fruit.
3. Doesn’t answer: You don't know either? Well, there is also frozen fruit.
Haru: What is your favorite thing to do in the summer? I like to have a picnic.
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Resident:
1. Tells: That sounds great! (Happy) I'll have to do that sometime.
2. Doesn’t talk: There are just too many great things to do in the summer, too. It's
hard to decide.
Haru: Oops, it's so late already. (shocked) I've got to get to work. It was nice talking to you.
Hope to see you next time. Bye! (smile)
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Post User Test Interview
Demografische Daten
1. Alter:
2. Geschlecht:
3. Kognitive Beeinträchtigung (Grad/Schwere):

Interview Fragen
Kurze Erklärung was sind soziale Roboter: Roboter, die über soziale Intelligenz verfügen. Sie
sollen mit Menschen auf einer emotionalen und intelligenten Ebene interagieren...
1. Haben Sie schon Erfahrung mit sozialen Robotern?
2. Wie gut hat Ihnen die Interaktion / das Gespräch mit Haru gefallen? 1 (gar nicht) – 5
(sehr gut)
 Was genau?
3. Wie ansprechend finden Sie Haru? 1 (gar nicht) – 5 (sehr gut)
 Wird als Kontaktperson wahrgenommen?
 Wie ansprechend finden Sie die Mimik von Haru? 1 (gar nicht) – 5 (sehr gut)?
 Wie wichtig finden Sie es, dass Haru passende Mundbewegungen macht?
4. Hatten Sie Schwierigkeiten während der Interaktion?
 Wieso?
5. (Wäre es Ihnen lieber, wenn Haru in echt vor Ihnen wäre und nicht eine Simulation auf
dem Bildschirm?)
6. Würden Sie mit Haru auch in Ihrer Freizeit sprechen / interagieren?
 Wenn ja, was für Interaktionen würden Sie sich wünschen?
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Post User Test Interview
Demographic Data
1. Age:
2. Gender:
3. Cognitive Impairment (Degree/Severity):

Interview Questions
Brief explanation what are social robots: robots that have social intelligence. They are
designed to interact with humans on an emotional and intelligent level....
1. Do you already have experience with social robots?
2. How well did you like the interaction / conversation with Haru? 1 (Not at all) – 5 (very
good)
 What exactly?
3. How appealing do you find Haru? 1 (Not at all) – 5 (very good)
 Is perceived as a contact person?
 How appealing do you find the facial expressions of Haru? 1 (Not at all) – 5 (very
good)?
 How important do you think it is for Haru to make matching mouth movements?
4. Did you have any difficulties during the interaction?
 Why?
5. (Would you prefer Haru to be in front of you in real life and not a simulation on the
screen?)
6. Would you talk / interact with Haru in your free time?
 If yes, what kind of interactions would you want to have?
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Haru spricht

Emotionen
(WoZ)

Antwort vom Benutzer

Hallo, ich heiße Haru. Es freut
mich, dich kennenzulernen.
Wie heißt du, wenn ich fragen
darf?
Sagt Namen

Antwortet nicht

Sagt Namen nicht

Was hast du
heute
gegessen?

Ein schöner
Name!
Was hast du
heute
gegessen,____?

Alles klar.
Was hast du
heute
gegessen?

Smile
Erzählt nichts
Erzählt Essen

Hat es dir
geschmeckt?

Lecker

Antwortet nicht

Nicht lecker

Das muss ich auch mal probieren! Apropos
Essen: Ich finde Erdbeeren toll. Schade nur,
dass sie im Winter nicht wachsen. In
welcher Jahreszeit befinden wir uns aktuell?

Schade. Apropos Essen, ich finde Erdbeeren total
toll. Nur schade, dass es sie nicht im Winter
wachsen. In welcher Jahreszeit befinden wir uns
aktuell?

Thinking

Sommer
Weiß ich nicht

Antwortet nicht

Falsche Jahreszeit

Sommer
Weiß ich nicht

Antwortet nicht
Falsche Jahreszeit
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Antwortet nicht

Weiß ich nicht

Falsche Jahreszeit
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Sommer
Antwortet nicht

Weiß ich nicht

Falsche Jahreszeit

Hmm ... Es ist schon
etwas wärmer
geworden, die Tage. Ich
glaube, es ist Sommer,
oder?

Ja stimmt.

Happy
Thinking
Ja

Nein

Antwortet nicht

Die Saison
für
Erdbeeren.
Ja stimmt.
Nickt

Hmm...Naja auch
egal, es gibt ja
auch tiefgefrorenes
Obst.

Weißt du es auch
nicht? Naja auch
egal, es gibt ja
auch tiefgefrorenes
Obst.

Happy

Die Saison
für
Erdbeeren.

Nickt

Was ist deine
Lieblingsbeschäftigung im
Sommer? Ich mag es, zu
picknicken.

Erzählt

Erzählt nicht

Es gibt auch zu viele tolle Dinge, die
man im Sommer unternehmen kann.
Es ist schwer, sich zu entscheiden.

Das hört sich
toll an!

Happy
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Das muss ich
auch mal
machen.

Huch, es ist
ja schon so
spät.

Shocked

Ich muss mich mal an die Arbeit machen.
Es war schön mit dir zu sprechen.
Hoffentlich bis zum nächsten Mal.
Tschüss!

Smile

96

C.8 Flowchart EN

C.8

C User test

Flowchart EN

Haru
speaking

Response of user

Emotions
(WoZ)

Hello, my name is Haru. It's a
pleasure to meet you. What is
your name, if you don't mind
me asking?

Tells name

Doesn't answer

Doesn't tell name

That's a
beautiful
name! What
did you eat
today, ____?

What did you
eat today?
All right. What
did you eat
today?

Smile
Doesn't say anything
Talks about the food

Did you like
it?

Doesn't reply

Delicious

Not delicious

I'll have to try that one too! Speaking of food: I
think strawberries are great. It's just too bad
they don't grow in the winter.What season are
we currently in?

Too bad. Speaking of food: I think strawberries are
great. It's just too bad they don't grow in the
winter.What season are we currently in?

Thinking

Summer
I don't know

Doesn't reply

I don't know

Doesn't reply

Wrong season

Summer

Wrong season
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I don't know

Doesn't reply

I don't know

Doesn't reply

Wrong season

Summer

Wrong season

Yes that' s
right.

It has already become a
little warmer, these days.
I think it's summer, right?

Happy
Thinking
Ja

Nein

Antwortet nicht

The season
for
strawberries.

Yes that's
right.
Nods

It has already
become a little
warmer, these days.
I think it's summer,
right?

It has already
become a little
warmer, these days.
I think it's summer,
right?

Happy

The season
for
strawberries

Nods

What is your favorite thing to
do in the summer? I like to
have a picnic.

Doesn't talk

Talks

There are just too many great things to
do in the summer, too.It's hard to
decide.

That sounds
great!

Happy
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I'll have to do
that
sometime.

Oops, it's so
late already.

Shocked

I've got to get to work. It was nice talking to
you. Hope to see you next time.Bye!

Smile
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Persona images

Image from https://www.freepik.com/free-photo/portrait-elderly-grandma-sitting
-sofa_9149170.htm#query=grandma&position=20&from_view=search
Icons for the person cards originate from https://fonts.google.com/icons
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Image from https://www.freepik.com/free-photo/caregiver-holding-old-man-s-shoulder
_5199984.htm#query=senior\%20man\%20nursing\%20home&position=18&from_view=
search
Icons for the person cards originate from https://fonts.google.com/icons
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