
Interdisciplinary Practice in Industrial Design, Vol. 144, 2024, 148–156

https://doi.org/10.54941/ahfe1005127

Buddy4All – A Platform to Connect
Generations
Elisabeth Broneder1, Christoph Weiß1, Stephanie Puck2,
and Youssef Ibrahim1

1AIT Austrian Institute of Technology GmbH, Center for Digital Safety & Security,
Vienna, Austria

2GTA Gedächtnistrainingsakademie e.U., Salzburg, Austria

ABSTRACT

Seniors are frequently affected by a decline in cognitive and physical fitness. Apart
from that they often feel lonely due to lack of social contacts or have the feeling of not
being needed anymore since their children and grandchildren are already grown up.
They often do not participate in social life as they used to but still would like to get in
contact with the younger generation to pass on their life experience. On the other hand,
younger adults – especially from non-stable or low-income families often struggle with
school and a lack of role models. They still struggle with the negative effects Covid-19
had on their social life as well as on their mental health and still have to catch up with
schoolwork. The number of younger adults suffering from depression rose drastically
during the pandemic. On top of all that, tutoring is often expensive, and they do not
trust adults to talk about their personal problems – especially related to their mental
health. The Buddy4All platform targets these problems via an innovative Mixed Reality
(MR) solution. Its intent is to build a bridge between the two generations. A social app
provides helpful information for younger and older adults about their topics of interest.
Further, it helps to overcome the first fears to get in contact with the other generation.
Younger and older adults can help each other with everyday problems like homework
or setting up a TV. Younger adults get the possibility to build trustful relationships
to grownups and seniors can pass their life experience to younger adults and keep
themselves socially included. An MR-application further provides games that can be
played together as well as cognitive exercises for both target groups, to keep them
cognitively fit but also to enhance skills like concentration. Based on a user-centered
approach this platform has been tested in three workshops with end-users. This work
details the results and comparisons of the second and third end-user workshop.
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INTRODUCTION

After retirement senior citizens face an increased risk of cognitive decline
and depression due to reduced social contacts (Cardona et al., 2023). Engag-
ing in social activities (Hikichi et al., 2016; Kim et al., 2016) and cognitive
exercises or leisure activities, such as playing a musical instrument (Mansky
et al., 2020), are significant methods for mitigating cognitive decline. Gami-
fication of cognitive exercises and social activities can support in motivation
and engagement (Mora et al., 2016; Khalegi et al., 2021; van de Weijer
et al., 2019). Virtual Reality (VR) has proven to be a promising technology
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for cognitive training and social inclusion of seniors (Rendever, 2022; Syed-
Abdul et al., 2019; Gamito et al., 2019; Gamito et al., 2020) and had good
acceptance rates among the users (Syed-Abdul et al., 2019). Apart from that,
VR offers full immersion, which can improve cognitive ability (Wan, 2021)
as well as create interest and motivation in cognitive exercises (Ferguson
et al., 2020). These immersive environments are also used to encourage social
interaction through apps such as Alcove, a family-oriented social VR-app

(Alcove, 2022), and Rendever, a VR app that targets the improvement of
social connections and familial ties in the geriatric setting (Rendever, 2022).
Mixed Reality (MR) technology is also used in this field. TACTILE, for
instance, offers a framework for mixed reality games, that include remote
game partners via MR glasses (Broneder et al., 2022). Intergenerational inter-
action stands out as a beneficial factor for the cognitive well-being of the
elderly and young adults. This level of interaction is beneficial to both par-
ties (Zhang et al., 2020; Zhang et al., 2018; Zeldin, 2005), with (Park et al.,
2015) mentioning reduced depression specifically due to intergenerational
interaction.

A common concern regarding VR / MR gamification for seniors is the high
technological boundary. Despite the trend of increased technological acumen
among seniors (Anderson and Perrin, 2017), they still lag significantly behind
younger adults in terms of technological capability (Lee, 2019).

Buddy4All focuses on the benefits of intergenerational interaction between
seniors and young adults (14–21 years old). The goal is to provide a techni-
cal platform for intergenerational interaction (e.g., via location-based MR
games), while simultaneously providing cognitive MR trainings. The project
seeks to use the tech-savviness of young people to counteract any lower tech-
nical ability of seniors (Anderson and Perrin, 2017). Since the solution focuses
also on senior users, the usability has to be tailored to their needs. Therefore,
a high user involvement is crucial to adapt the system accordingly. During
the development phase, three user workshops have been conducted at end-
user organizations in Austria and Switzerland, including seniors and younger
adults to adapt the system to the needs of both target groups. At the end of the
project, field trials are conducted in both countries to test the final prototype
and collect feedback for a future product development. This paper focuses
on the description of the final prototype and the results of the second and
third workshop. The results of the first workshop are described in (Broneder
et al., 2023).

THE BUDDY4ALL SYSTEM

Buddy4All utilizes a buddy-concept, differentiating between three buddy
roles – the virtual buddy, professional buddy, and real buddy. The “virtual
buddy” represents the digital entity of the system and offers support content
about topics relevant for younger adults and / or seniors (e.g., health articles,
the first time, etc.). Further, the virtual buddy motivates end-users to use the
system frequently. The “professional buddy” represents the relation between
e.g., younger adults and social workers or seniors and their caregivers. Thus,
users are connected with professionals, who are considered as secondary end-
users of the system. The “real buddies” are the primary users of the system
and represent a relation between seniors and younger adults. To implement
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this concept, the Buddy4All system consists of three components: (a) a social
app that offers digital support content (virtual buddy) and provides features
to get in contact with real buddies and professional buddies; (b) an MR app
that offers cognitive exercises and location-based games; and (c) a backend
for user management, offering a frontend that allows professionals to con-
figure digital support content, cognitive exercises and location-based games.
The MR app uses the NReal Light MR glasses, which are connected to a
smartphone via USB. In the following the social app and the MR app are
described in more detail.

Social App

The social app is a smartphone app that connects seniors with younger adults.
Users can send friend requests to connect with a real buddy and commu-
nicate via chats and video calls. Via offering various functionalities – like
forum posts, chat and video calls seniors and younger adults can help each
other – e.g., seniors can help with homework, younger adults with technical
questions. They can interact and benefit from each other’s knowledge and life
experience. Further, users can schedule location-based games that are played
with each other. Apart from the intergenerational functionalities, the app
offers virtual support via articles on specific topics relevant for the seniors
and / or younger adults. Moreover, the app provides a direct connection to
professional buddies like caregivers and social workers. This should lower
the inhibition threshold to contact professionals especially for the younger
target group. To avoid abuse of the system, users are not anonymous but reg-
istered by professionals. If a user feels harassed or exploited, they can contact
their professionals who will take further actions. To keep the users engaged in
the Buddy4All system, notifications are sent to the smart phone to encourage
them to use certain features, like playing a game, doing a cognitive exercise
or making a friend. Figure 1 shows screenshots of the social app.

Figure 1: Screenshots of the social app. From left to right: contacts, forum, list of
cognitive games, articles.
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MR Cognitive Exercises

The mixed reality application offers cognitive exercises for both seniors and
the younger generation. The benefit of using MR is to combine cognitive
exercises with physical movement by distributing the elements of the exercise
within the user’s home. Hand tracking allows the user to interact with the
virtual elements intuitively. The Buddy4All system offers four different types
of cognitive exercises: (a) two types of card matching games, (b) a game of
finding anagrams and words, and (c) a “color game”. Interaction with all
games is based on hand tracking and the need to physically touch the game
elements to select them.

The first card matching game is an implementation of the game “Memory
matching”. Players need to find pairs of images on cards that are shown face-
down. The second card game, called Pairs, displays cards (with images or
texts on them) face-up and players need to match these cards based on certain
rules (e.g., matching names of painters to their painting). The content of both
types of card games is retrieved from the backend. Thus, new matching rules
or new images can easily be added to the system, allowing a vast variety of
cognitive exercises.

The anagram game requires players to find either the anagram of a given
word or to form new words with the letters of the given word. The color game
is an implementation of the Stroop color-word test (Scarpina and Tagini,
2017). Figure 2 shows examples of cognitive exercises.

Figure 2: Examples of cognitive exercises. Left: pair game, middle: color game, right:
anagrams.

Location-Based MR Games

The MR app provides location-based MR games that are played with a
remote partner. In this game virtual puzzles are placed at a given physical
location within the real world. One player (mainly the younger adult) is walk-
ing outside with the MR glasses, searching for these puzzles while the senior
stays indoors, observing on the smartphone a video stream of the younger
adult’s field of view through the MR glasses while being connected via Voice
over IP and thus able to talk to each other. The senior’s task is to guide the
partner to the next puzzle location. To achieve this, the app tracks and shows
the younger adult’s and the puzzle’s location on a map. Once the younger
adult is in the vicinity of the puzzle, the players’ task is to solve it together.
They can advise and find the right answer that is then manually selected by
the younger adult. Puzzles consist of multiple-choice questions or sequential
audio stories the players have to listen to and sort corresponding elements
in the correct sequence. Figure 3 shows a screenshot of the location-based
game.
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Figure 3: Screenshot of the location-based game. Left: senior sees what the younger
adult is seeing through his glasses. Right: map where the location of the younger adult
and the location of the next puzzle is shown.

DESIGN AND DEVELOPMENT METHODOLOGY

Within the course of the project, the system has been iteratively evaluated by
end-users. Following a user-centered design approach feedback is gathered in
three user-workshops and finally a series of field trials. The feedback collected
from the user-workshops that took place during the development process, has
been continuously incorporated into the system to create a final prototype
for the field trials. During the field trials end-users take the system home
and test it on their own. With the field trials currently ongoing, this paper
will compare the results of the second (March 2023) and the third workshop
(October, 2023).

Each workshop round 54 primary users and 20 secondary users have been
invited to test the system. The end-user organizations invited primary users
(seniors aged 60+ and adolescents aged between 14 and 21 years), secondary
users (caregivers, social workers and experts in adult education) and tertiary
users (e.g., social coordinators of communities, neighbourhood initiatives,
social insurances) to give qualitative and quantitative feedback on the current
state of the system.

The participants of the second workshop have been split into two groups.
Every person answered initial questions before they were assigned to the
groups. One group tested different aspects of the social app whereas the other
half tested the anagram game and a location-based game on the MR glasses.
After finishing the tasks, a final interview and standardized questionnaires
were answered.

In the third workshop each participant tested the whole system. This
included playing a location-based game together with a player of the other
age group. The persons aged over 60 took the passive part and guided the
adolescents to the puzzle locations. Further, test user needed to solve a cog-
nitive exercise (either the memory or the pair game), and in the social app (a)
create a forum post and edit it, (b) report the post of another person and (c)
adapt the notification settings in terms of frequency and time. The partici-
pants worked on these tasks on their own. Their impressions and statements
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during the process were collected by representatives of the end-user organi-
zations. In addition, open interview questions were asked and standardized
questionnaires including the system usability scale (SUS) (Rauer, 2011) and
net promoter score (NPS) (Reichheld, 2003) were filled out.

The collected results of both workshops have been processed into a list of
change requests that have been taken in account for the prototypes tested in
the next workshops or field trials.

RESULTS

This paper highlights and compares the results of the second and third user
workshop of the Buddy4All system. The second workshop was attended by
27 elderly users and 28 younger users in Austria and Switzerland. The senior
users were aged between 60 and 89 years (21 between 60 and 79 years, 6
persons above 80). 19 younger participants were aged between 14 and 16
years and 8 were aged between 17 and 19 years and one person was aged
between 20 and 21 years. The distribution between the number of male and
female test persons was nearly equal (15 male and 12 female). Only with the
younger adults the proportion of men was significantly higher (19 male and
9 female).

The third workshop was attended by 26 elderly and 26 younger users from
Austria and Switzerland. Half of the elderly users were aged between 70 and
79 years. Seven persons were aged between 60 and 69 years and 9 persons
were aged over 80 years. For the younger group, the majority of participants
was aged between 14 and 16 years (18 persons), only 8 persons were aged
between 17 and 21 years. In terms of gender the distribution was equal in
both participant groups (12 male, 14 female).

After the workshop was completed, the primary users filled in the Net
Promoter Score, which evaluates if users would recommend the system, and
the System Usability Scale (SUS) questionnaire. A Net Promoter score above
25 is seen as good.

Table 1. Net promoter score of 2nd and 3rd workshop per participant group.

Workshop 2
(Social App)

Workshop 2
(MR App)

Workshop 3
(Overall System)

Overall Results 34 5 −10
Adolescents 14-21years 6 −11 −16
Elderlies 60+ years 67 17 4

Table 1 shows that the Net promoter score decreased between the second
and the third workshop. We assume that the reason for the low rating is
the fact that end-users evaluated the overall system in the third workshop,
whereas only parts of the system were evaluated in the second workshop.
Thus, technical problems had more influence on the overall result. It is also
likely that the people who recommended the system in the second workshop
did not recommend it in the third workshop due to a lack of progress in their
opinion.
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Table 2. System usability scores of 2nd and 3rd workshop divided by participant
groups.

Workshop 2
(Social App)

Workshop 2
(MR App)

Workshop 3
(Overall System)

Adolescents 14-21years 82,21 57,22 77,3
Elderlies 60+ years 76,83 60,83 61,7

The SUS results (see Table 2) of workshop 3 are in between the results
of the two system parts (social app, MR app) of workshop 2. The overall
system in workshop 3 was rated worse than the social app in workshop 2
but better than the location-based game in workshop 2. This applies for both
user groups. A SUS result above 68 is considered good.

Main findings of the qualitative data showed that 47 of the 52 primary
users reported that the provided help section and tutorials in the social app
are insufficient.

The evaluation of the MR application in the third workshop consisted of a
location-based game and a cognitive exercise. The MR system was prone to
technical problems being reported. Among these, mobile connection errors,
visibility problems in bright areas and low audio volume when outside have
been reported the most. For the location-based games, 7 persons had prob-
lems with not being able to listen to the questions and stories again. 10 of
the elderly persons had issues with deducing the view direction of the player
with the MR headset on the map. Their proposal was adding an arrow to
mark the field of sight. A further proposal was to use natural voice instead of
a synthesized voice. This applies to all mixed reality activities implemented
in the system.

The MR cognitive games have been received extremely well by the primary
users. There were no main issues but two wishes for adaptions that were
reported by the senior test-users. 11 persons had issues with the field of view
of the headset as they could not see all cards of the game the same time. Also,
11 persons stated that it would be valuable if games could be played also
while sitting.

For the social app, main findings showed that the forum section should
be extended by search and filter functions. This was a main wish from the
younger participants. The reporting function is perceived as necessary and
valuable by all primary users. In the help section information should be added
to explain what happens if a person is reported in the system.

For the virtual buddy, especially regarding the support content (e.g., health
tips) 9 persons reported that search and filter functions are needed there
as well. 6 younger persons reported that the articles should be shorter and
written in simpler language.

SUMMARY AND OUTLOOK

This work highlights the concept, the technical prototype, and the results
of the second and third end-user workshop of the Buddy4All project. The
paper presents the benefits of the social app as well as the MR solution and
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shows qualitative and quantitative results. The results show that the social
app has been well received by both age groups, while the MR part’s usability
suffered from technical problems. While the cognitive exercises worked well
in indoor settings, the location-based games, which take place outdoors in
variable environments, suffered from the effects of the surroundings (bad net-
work coverage, bright environments, noise). Furthermore, the MR hardware
did not provide the required ease of use and stability to pull users into recom-
mending the MR part. However, the cognitive exercises have been received
well, especially by the seniors. The full potential will be evaluated in the field
trials.

The field trials have started in March 2024 and are still ongoing at the
point of writing this paper. Field trials in Austria have concluded, with a
second phase of field trials starting in Switzerland in the middle of May 2024.
Moreover, an open trial of the social app will present Buddy4All to a broader
audience. Adults of 18 years and older can sign up for a trial group and get
to test the social app between May and July 2024.
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