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ABSTRACT
To date, approximately 20% of the world population lives with a
level of cognitive impairment. In Western Europe, sheltered living facilities have emerged which collaboratively convey and train
daily living skills for people with cognitive disabilities. This includes
cooking as an important communal activity. However, tenants receive rudimentary cooking training since most facilities are a�ected
by a worker shortage as they are driven on a voluntary basis. In this
work, we investigate how digital in-situ assistance can be used to
convey cooking instructions in kitchens. We conduct a user study
(N=10) over two weeks in a sheltered living facility to evaluate the
cooking performance and subjective perception between in-situ
assistance and caretaker assistance. We �nd that caretaker assistance requires less time to prepare a meal when participants cooked
previously with in-situ assistance. Our results are complemented
by positive feedback of using in-situ instructions. We discuss how
in-situ assistance enables independent cooking sessions in living
environments for cognitively impaired.

Figure 1: Assistive system providing visual and auditory insitu assistance that supports people with cognitive de�ciencies during cooking tasks.

CCS CONCEPTS
• Human-centered computing → Accessibility design and
evaluation methods; Accessibility technologies; Accessibility systems and tools.

1

INTRODUCTION

Today, approximately 20% of the world population is a�ected by
some sort of cognitive de�ciency [29]. Cognitively impaired may
have di�culties in learning, remembering information, and decision
making as the result of genetic conditions, injuries, or age-related
e�ects [30]. The number of individuals with cognitive impairments
is expected to rise since the average lifespan increases continuously.
The "United Nations Convention on the Rights of Persons with
Disabilities" [26] states that the fundamental human rights of people
with cognitive disabilities need to be preserved. This includes their
right on independent living.
To preserve the rights of a person with disabilities, volunteer and
government-driven sheltered living facilities have emerged to foster
and train independent living skills. Sheltered living facilities are
housing communities where tenants with cognitive impairments
live together under the supervision of at least one caretaker. These
facilities supervise between 20 to 30 tenants and provide methodical
instructions on how to accomplish daily life tasks taught by expert
sta�. The �nal goal is to enable independent living by teaching
fundamental living skills on how to collaboratively work together
with other people a�ected by cognitive impairments. Thereby, the
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organization supports tenants to move into a shared �at where four
to six people help each other without any caretaker supervision.
Communal cooking is such an activity that combines the need
for specialized skills and collaboration with other people. Tenants
learn how they contribute to the community by accomplishing their
kitchen duties. It is common that instructions between caretaker
and tenants are communicated verbally [22]. However, this caretaker assistance rarely adjusts to the individual level of cognitive
impairment since specialized sta� is needed that works with certain types of cognitive impairment. Complemented by a worker
shortage in the �eld, this misses its potential for people who have
recently moved into a sheltered living facility which require intensive supervision. Furthermore, the individual life skills are not
fostered directly as feedback is provided on a general basis rather
on a personalized one. Context-aware assistance by displays [14]
or in-situ assistance [12] have shown to be e�ective in supporting
people with cognitive impairments at workplaces. The assembly
performance and motivation of workers increased while the caused
workload for supervisor and instructors remained low. Thus, the
integration of in-situ assistance in kitchen environments could provide a similar increase in performance and motivation. Furthermore,
digital in-situ assistance can be deployed at sheltered living facilities or communal apartments to enable independent cooking for
cognitively impaired.
This paper presents a study which compares the cooking performance and user experience between regular caretaker assistance
and in-situ assistance (see Figure 1). Our apparatus facilitates visual
and auditory instructions to convey cooking instructions. We conduct a study over two weeks with ten participants in a sheltered
living facility that were supported by either caretaker assistance or
in-situ assistance. Our �ndings reveal that cooking times increase
when initially using in-situ assistance. After cooking with in-situ
assistance for the �rst time, cooking times decrease fundamentally
when cooking with caretaker assistance. However, this e�ect could
not be observed when starting with caretaker assistance.
The contribution of our paper is threefold: We (1) report on a user
study that investigates the cooking performances between caretaker assistance and in-situ assistance. Furthermore, we (2) present
subjective feedback about the individual cooking experience with
each feedback modality. Finally, we (3) discuss how a combination
of caretaker assistance and in-situ assistance enables independent
cooking for cognitively impaired people.

2

and evaluated a plan recognition framework for smart homes using
microsensors. These sensor made contextual data available [23]
of which people with dementia and caretaker personnel bene�ted
from activity recognition provided by the framework. Furthermore,
Arcelus et al. [1] used a variety of sensors, such as microphone
arrays and accelerometers, to collect contextual information. The
collected data was used to train an arti�cial intelligence that provided individual context-aware assistance. Mihailidis et al. [25]
found that the integration of training activities into daily life tasks
reduced the development of dementia. Serious games that simulate
regular daily kitchen tasks have shown positive e�ects on people
with cognitive impairments [24]. Through qualitative inquiries in a
sheltered living facility, Kosch et al. [22] found design implications
in smart kitchens for people with cognitive impairments. Ethical
aspects need to be considered before using assistive technologies
in real-world environments since, depending on the level of impairment, individuals are limited in their ability to give consent [34].
However, the integration of assistive technologies raises ethical considerations regarding individual autonomy in home environments.
This includes privacy concerns [9, 10] and user acceptance [5, 11].
Providing in-situ assistance at industrial workplaces through spatial augmented reality has shown mental alleviation for people with
cognitive impairments [6, 12]. Projecting visual in-situ information
enhanced the overall assembly e�ciency regarding the number of
errors and task completion time [14]. Furthermore, less cognitive
resources were utilized [15]. Motivation can be increased or maintained by incorporating gami�cation into the working environment
of cognitively impaired [18, 19]. Kosch et al. [20, 21] researched
how important noti�cations, such as alert messages and errors, can
be conveyed for people with cognitive de�ciencies. They found
that visual and auditory noti�cations outperform tactile error alerts
with respect to usability and understanding.

2.2

Integrating assistive technologies in kitchen environments has been
the focus of various researcher before. Scheible et al. [32] presented
how smart kitchens can be designed to enhance the overall cooking
experience. With the availability of microsensors, a huge number of
contextual data in kitchen environments can be collected. Thereby,
Hashimoto et al. [16] analyzed behavioral data to recognize the
current cooking action and prepared food materials. Blasco et al. [2]
developed and evaluated a smart kitchen system for older adults
within real-world scenarios. They found that their participants
bene�ted from cognitive assistance during the cooking sessions. Besides of providing support during meal preparation, smart kitchens
can provide contextual nutrition-aware information. Based on this,
suited recipes can be mediated to ensure the intake of important nutritions [7, 8]. Cooking has become a social activity in which recipes
are shared and prepared together. Therefore, Schneider et al. [33]
present the "Semantic Cookbook" which is able to capture, share,
and exploit cooking experiences semantically. This way recipes can
be recorded shared among other smart kitchens and relatives. Since
most recipes are passed down to the next generations, Terrenghi
et al. [35] developed the "Living Cookbook". Cooking experiences
were recorded to practice meal preparation techniques and to teach
people who are unfamiliar with cooking. Previous research has

RELATED WORK

The impact of integrating assistive technologies in home environments has been investigated by various researchers before. In the
following, we summarize relevant research related to our work.

2.1

Assistive Technologies in Smart Kitchens

Supporting Cognitively Impaired

Assistive technologies that focus on support for elderly and cognitively impaired was the subject of previous research. Assistive systems require design implications and guidelines to coalesce kitchen
environments with home environments. For this purpose, Pollack et
al. [31] explored how assistive technologies in home environments
can be designed to support impaired people. This includes a taxonomy for assistive computing systems. Bouchard et al. [4] developed
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incorporated language learning tasks into smart kitchens [17]. Design recommendations were presented for integrating task-based
learning within the meal preparation process. Miyawaki et al. [27]
developed cooking support for people with higher brain dysfunction. The use of their system during rehabilitation training has
shown positive e�ects. Prototyping new smart kitchen solutions
requires a robust testing environment. Olivier et al. [28] presented
a prototype setting in which new smart kitchen solutions can be
evaluated. Several augmented reality-based applications in smart
kitchen environments were evaluated by Bonanni et al. [3]. This
included the assessment of usability, attention, cognitive workload.
Previous work has invested e�ort into the construction, evaluation, and integration of assistive technologies in home environments. However, the in�uence of in-situ cooking assistance for
cognitively impaired has not been considered yet. To close this gap,
we conducted a �eld study in a sheltered living facility where people with cognitive impairments cooked either with (a) traditional
caretaker assistance or (b) in-situ assistance. We report on di�erences in cooking performance and subjective feedback between
both cooking modalities.

3

USER STUDY

Related research has informed how accessibility can be ubiquitously
integrated into daily life situations to compensate cognitive impairments. At the same time, assistive technologies have proliferated
into home environments which are available for the wider public. However, how assistive technologies impact the behavior of
cognitively impaired in sheltered living facilities during cooking
has not been explored yet. In the following, we present a study
that compares in-situ assistance and caretaker assistance in terms
of cooking performance as well as subjectively perceived feedback.
We state our research questions as follows:

Figure 2: Study setup with pre-portioned ingredients. Auditory feedback is provided via external speakers while visual
feedback is delivered by projections.
3.1.1 Auditory Instructions. Auditory instructions are the current
communication standard for single cooking steps between tenants
and caretakers in sheltered living facilities. Most tenants are not
able to read and rely on the verbal exchange of instructions. To
provide a similar experience through in-situ assistance, we recorded
single cooking steps with the voice of a caretaker. External audio
speakers, set to a suitable volume, were integrated into the cooking
environment (see Figure 2). Cooking instructions were played back
with each start of a cooking step. We used a Trust 2.0 speaker
setup2 .

RQ 1: How does in-situ assistance changes the cooking performance, measured by the overall meal preparation time, compared
to caretaker assistance?
RQ 2: How is in-situ assistance subjectively perceived compared to
caretaker assistance?

3.1

Evaluation

We extended the system of Funk et al. [13, 14] by functional modules
to provide additional visual and auditory feedback. The main system
that tracks cooking steps and provides feedback to the cooking area
consists of multiple aluminum pro�les assembled together. The
pro�les enable to mount di�erent hardware on top of the cooking
area by placing the construction on the cooking area. The system
uses a top-mounted Kinect v21 which is mounted 1.35 meters above
the cooking area to detect �nished cooking steps. A projector which
is mounted 1.50 meters above the working area presents visual
cooking instructions [12]. Dedicated audio speakers, placed next to
the cooking area, provided auditory feedback by playing verbally
recorded cooking instructions (see Figure 2). In the following, we
describe the cooking feedback modalities which were facilitated in
the study.
1 https://developer.microsoft.com/en-us/windows/kinect

3.1.2 Video Instructions. Video instructions were provided by a
projector mounted above the cooking environment. The videos
were short looped clips, where caretakers showed how to accomplish the next cooking step. The video instructions were projected
on a dedicated �eld right to the cooking area (see Figure 3a). Upon
step completion and validation through the Kinect v2, the next
instruction video was played back. An Acer K330 was used as projector3 .
3.1.3 Contour Projections. Contour projections were displayed on
or around objects which are of interest during the current cooking
step. This is accomplished by projecting a green light on di�erent
cooking utilities (see Figure 3b). Furthermore, a progress bar below
2 www.trust.com/en/product/17595-remo-2-0-speaker-set
3 www.projectorcentral.com/Acer-K330.htm

- last access 2019-01-23
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(a)

(b)

Figure 3: Visual output modalities of the cooking instruction system. (a): In-situ projections of video instructions and progress
bars were displayed inside the cooking area. The projections were placed on white sheets to enhance the visibility. (b): In-situ
projection of video instructions and contours which provide visual cues for grasping or placing objects and food.
the hotplate is projected during waiting times (e.g., when frying
ingredients). Figure 3a shows the position of the progress bar.

3.2

oil, frying meatloaf from both sides, and cooking the egg) during
one trial. Table 1 shows each cooking step with their accompanied instruction system for in-situ assistance. Finally, we conducted
semi-structured interviews with the participants about personal
preferences in cooking assistance after the experiment.

Methodology and Measures

We employ a within-subject design study including the independent variable assistance modality consisting of cooking instruction
provided by in-situ assistance and instructions provided by caretaker
assistance. The prepared meal was meatloaf with fried eggs and
bread. We have chosen this recipe because it was unknown among
the participants. Thus, the overall cooking process was unknown
to the participants. The runtime of the experiment was ten days
(i.e., two weeks without weekends). Two cooking sessions with two
di�erent participants were conducted on each day, where one participant cooked with caretaker assistance and another participant
with in-situ assistance. After the �rst week, the same participants
from the last week were invited on the same weekday again with
the contrary assistance modality, i.e., participants who used to cook
with caretaker assistance were either assisted by in-situ assistance
and participants who were assisted by in-situ assistance used caretaker assistance instead. By introducing the break of seven days,
we reduce the probability that participants remember the cooking
procedure when they cook the same meal again using the contrary
instruction modality. In other words, �ve participants cooked with
in-situ assistance and another �ve with caretaker assistance during
the �rst week. In the second week, participants that started with
in-situ assistance were invited to cook with caretaker assistance.
In contrast, participants which cooked with caretaker assistance
in the �rst week used in-situ assistance in the second week. Note,
that all participants in the second week were already aware of the
recipe and the cooking procedure from the �rst week. The required
cooking utilities were placed on prede�ned positions before the
experiment. We ensured a similar positioning of cooking utensils
for each session.
We measure the meal preparation time for both assistance modalities to investigate temporal di�erences between both assistance
modalities. We subtracted constant waiting times, such as cooking
steps that require frying, from the overall task completion time
(see Table 1). By this, individual waiting times between caretaker
assistance and in-situ assistance are removed from the analysis.
Overall, four cooking steps facilitated waiting times (i.e., heating

3.3

Procedure

Prior to the study, we asked for written consent from either the
participants or their legal guardian. We conducted the study in a
kitchen within a sheltered living facility. We carefully explained the
intention of the study to the participants to avoid misunderstandings. Since the system was unfamiliar for the tenants, we made
them familiar with the visual and auditory instructions. Furthermore, we showed where the feedback cues were generated to avoid
confusion for participants during the study. After being familiar
with the system, participants started with the cooking instruction
modality according to the balanced Latin square. Prior to the experiment, ingredients were pre-portioned since tenants a�ected by
motoric disorders could not handle the doses by themselves. The
experiment started after ensuring all safety arrangements.
Visual instructions were presented alongside auditory feedback
for each step. A voice recorded by a caretaker gave instructions
on how to perform the current cooking step. Additionally, a video
was projected to the right of the cooking area. These videos had a
length between two and four seconds that demonstrated how the
current cooking step has to be performed. Furthermore, objects
of interest were highlighted by contour projections. A Kinect v2
detected whether cooking steps was performed successfully. If a
cooking step was conducted correctly, the visual, auditory, and
contour instructions proceeded to the next step. The whole cooking
procedure comprised 25 cooking steps including four waiting steps
to fry the ingredients (see Table 1). Since waiting times may occur
during frying steps, short cartoons were projected into the video
area. This ensured engagement during waiting times since the participants’ concentration may be a�ected and reducing the likeliness
of returning to the cooking task [36]. At the same time, a declining
progress bar indicates the remaining waiting time (see Figure 3a).
Notes about the interaction between participant and system were
recorded during the experiment. A caretaker was always present
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Table 1: Single cooking steps with their assigned instruction
systems. The steps 7, 11, 13, and 18 consist of waiting times.
Step No.

Cooking Step

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Take pan
Pan on hotplate
Start hotplate
Set heat
Take oil
Put oil into pan
Wait until pan is hot
Take reacher
Take meatloaf
Put meatloaf into pan
Wait until meatloaf is fried
Turn meatloaf
Wait until meatloaf is fried
Put meatloaf on plate
Put reacher on table
Take cup with egg
Put egg into pan
Wait until egg is fried
Take spatula
Put egg on plate
Turn hotplate o�
Take bread
Put bread on plate
Put salt on meal
Completion notice

Audio

Video

Contour

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X
X

3.5.2 Cooking Performance. We compare the cooking performance
between the conditions caretaker assistance and in-situ assistance
regarding the time participants required to prepare a meal. We
process the data by subtracting the �xed waiting times from the
overall cooking times of in-situ assistance and caretaker assistance
(see Table 1). In-situ assistance comprised a mean waiting time of
seven minutes and eight seconds while caretaker assistance had a
mean waiting time of eight minutes.
First, we statistically analyze the cooking times between caretaker assistance and in-situ assistance which were collected during
both weeks. A Shapiro-Wilk test did not reveal a deviation from
normality, p > .05. Thus, we submitted the data to a paired samples t-test and found a signi�cant e�ect between both assistance
modalities, t(9) = 3.628, p = .006, d = 1.147. Investigating the mean
cooking times between both conditions shows longer cooking times
for in-situ assistance (M = 236.3, SD = 46.24) compared to caretaker
assistance (M = 228.9, SD = 77.03). Figure 4 shows the aggregated
mean times of the �rst and second week between both assistance
modalities.
Since either �ve participants cooked with in-situ assistance or
caretaker assistance per week, we separately investigate the cooking
times between both conditions for the �rst and second week. Note
that the participants in the second week were aware of the cooking
procedure since they already prepared the meal in the �rst week
with the contrary assistance modality. A one-way ANOVA revealed
a signi�cant main e�ect between the cooking times for each week
and instruction modality, F (3, 16) = 3.504, p = .04. A Tukey post
hoc test revealed a signi�cant e�ect between the use of in-situ assistance in the �rst week and caretaker assistance in the second week,
p = .024, d = 2.511. However, we could not �nd a signi�cant e�ect
when using caretaker assistance in week one and in-situ assistance
in week two. Furthermore, there is no signi�cant e�ect when using
in-situ assistance or caretaker assistance in the same week. Participants required more time when using in-situ assistance in the �rst
week (M = 262.8, SD = 34.77) compared to the second week using
caretaker assistance (M = 159.4, SD = 46.7). Caretaker assistance required less time in the �rst week (M = 206.8, SD = 70.42) compared
to in-situ assistance in the second week (M = 209.8, SD = 42.96).
Figure 5 shows the separated cooking times of in-situ assistance
and caretaker assistance per week.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

X
X

during the cooking sessions to ensure the safety of participants.
Participants were lauded at the end of the cooking session.
Afterward, participants participated in a semi-structured interview. The participants were asked about their experience when
cooking with caretaker assistance or in-situ assistance. Furthermore,
we asked about suggestions for improvements. The answers were
recorded and noted by the experimenters. Overall, the study took
approximately 30 minutes including meal preparations and post
hoc interviews.

3.4

Cooking Equipment

A hotplate and a pan are used to heat the ingredients. We use an
induction burner as hotplate for safety reasons. A spatula and a
reacher were used to put and turn ingredients in the pan. Finally,
fried ingredients were placed on a plate right to the cooking area
(see Figure 3). The whole cooking procedure uses pre-portioned
ingredients including a piece of meatloaf, salt, eggs, oil, and a piece
of bread.

3.5

SD = 9.93). The participants had cognitive impairments which limit
their ability to process and understand information. None of the
participants were a�ected by dementia. Five caretakers (3 female,
2 male) aged between 19 and 34 years (M = 26.8, SD = 7.05) were
involved for the caretaker assistance condition. Their individual
work experience ranged between several months to twelve years.
We constantly assigned each caretaker to two participants. We ensured that the same caretaker was cooking with similar participants
during the caretaker assistance and observed them during in-situ
assistance.

3.5.3 Subjective Feedback. We collected qualitative comments from
the participants about the experience with traditional caretaker assistance and in-situ assistance. In the presence of the caretakers,
we asked participants if the cooking procedure was pleasant for
them. Participants who cooked with caretaker assistance and in-situ
assistance enjoyed cooking. However, one participant stated that

Results

We analyzed the measures as well as qualitative data collected
throughout the study. The results are presented in the following.
3.5.1 Participants. We recruited ten tenants of a sheltered living
facility (6 female, 4 male) aged between 24 and 56 years (M = 40.9,
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Figure 4: Mean cooking times between in-situ assistance and
caretaker assistance for both weeks. Brackets indicate significant di�erences.

Figure 5: Mean cooking times for in-situ assistance and
caretaker assistance for each week. Participants that started
with in-situ assistance had higher cooking times in the second week using caretaker assistance.

“[. . . ] the videos were not helpful” (P4) while others found that the
“[. . . ] videos were funny” (P9) and that “[. . . ] the contour projections
were engaging” (P7).
Furthermore, we asked participants if they found the visual and
auditory feedback helpful. All participants except one (P4) found the
projected videos helpful. Four participants stated that they noticed
them when they were stuck in the cooking process (P2, P4, P5, P10).
The sound was perceived by all participants positively except one
participant who stated that “The voice was not helpful, the videos
helped me more. ” (P9).
Finally, we asked if the participants could imagine integrating
such a system into their daily communal cooking procedure. All
participants except one (P8) agreed with an integration of the system into their daily life. However, one participant mentioned the
importance of social interaction during cooking activities (P3). One
of the participants stated, that the system “[. . . ] provided more safety
when cooking alone” (P2). One participant preferred to cook with a
caretaker instead of the system (P8).

4.1

Overall, we measured longer meal preparation times using in-situ
assistance compared to caretaker assistance. However, we �nd that
the cooking times with caretaker assistance in the second week
improves signi�cantly when in-situ assistance was employed in
the �rst week. Since cooking instructions are usually conveyed
verbally, the visual feedback generated by in-situ assistance might
complement the cognitive processing of instructions. Therefore, a
combination of visual and auditory cooking instructions could result initially in a longer cooking procedure, but can also contribute
to an improvement in understanding the cooking process. Furthermore, a learning e�ect can eventuate as a result of using in-situ
instructions. We could not observe this e�ect when starting with
caretaker assistance in the �rst week and continuing with in-situ
assistance in the second week. This assures the hypothesis that visual feedback can be used as complementary feedback modality to
help people with cognitive impairments to remember or understand
complex cooking instructions.

3.5.4 �alitative Observation. We observed the interaction between the tenant and the assistive system in the kitchen. We noted,
that all participants were able to perform most of the cooking steps
by listening to the voice. Video instructions, which were displayed
in every cooking step, were perceived when the voice instruction
was not understood. The tenants are used to voice-driven instructions since cooking instructions are communicated verbally during
the cooking process. A similar observation was found in the perception of the progress bar, which was noticed after they were hinted
by the experimenter or caretaker. Four participants required help
to understand the system before conducting the �rst cooking steps.
Afterward, the cooking process was guided by the system without
interruptions.

4

Cooking Performance and Learning E�ect

4.2

Feedback Modalities

From our observations, we �nd that most participants could handle
simple cooking instructions using auditory feedback. Video and
contour projections were considered during waiting times or more
complex steps, such as turning ingredients in the pan. These results
conform with previous research [21], where auditory instructions
are preferred to convey and process information. However, most
participants considered video and contour instructions useful to
understand details although not always needed. We believe that
video and contour instructions supplement auditory feedback for
rather complex cooking instructions.

DISCUSSION

4.3

We evaluated an assistive cooking system with cognitively impaired
in a sheltered living facility. In the following, we discuss the results
of our study.

Subjective Perception

We asked caretakers and people with cognitive impairments about
their perception of cooking with assistive technologies. The responses were positive by both caretakers and tenants. Participants
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stated that visual and auditory feedback complement each other in
terms of understanding the current cooking step. Since tenants are
usually not able to cook without caretaker assistance, most of the
participants enjoyed their autonomy during the cooking process using in-situ assistance. This indicates that suitable feedback content
is a critical factor to consider when conducting further research on
assistive technologies in private and sheltered living facilities.

4.4

assistive technologies can be used in the future to compensate for
cognitive impairments. Learning how to accomplish daily life tasks
by assistive technologies goes a step towards independent living
for people with cognitive impairments.

6

Limitations

We are aware that our research is prone to a number of limitations. We did not consider the individual cognitive impairment
per participant. Prior to the study, we ensured that the level of
cognitive impairment was similar for each participant. However,
assessments to estimate the individual level of cognitive impairment are conducted irregularly. As mental abilities develop further,
the assessment may become irrelevant regarding the individual
impairment. Furthermore, we did not consider the individual level
and type of cognitive impairment in our study design. Thus, the
results may not be generalizable to people that are a�ected by other
cognitive impairments, such as dementia or motoric disorders.
For safety reasons, a caretaker was always present during the
course of the study regardless of the cooking assistance modality. Thus, we did not investigate how individual behavior may
change when a caretaker is not present. Past studies [22] have
shown that tenants possess more self-con�dence when familiar
persons are nearby. Therefore, it is not clear how people with cognitive impairment interact with assistive technologies in their home
environments when caretakers are not nearby.

4.5

7
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