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Figure 1: Check-in Tree

Abstract
In this paper, we describe two Check-in systems and propose a within-subjects study with rural older adults to evaluate if older adults prefer to customize their systems. The
Check-in systems provide older adults the ability to check-in
on their neighbors and peers, however one system is ready
made and with the other system, the older adults build into
their chosen enclosures with customizable outputs. Such
Check-in systems can help older adults age-in-place and
empower them to take care of one another, thereby, fostering a more independent life.
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Figure 2: Check-in Toolkit
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Most older adults would prefer to age in place, however
some older adults report concerns about feeling socially
isolated [7]. Researchers have investigated how to help
older adults connect with each other to reduce social isolation by providing electronic systems to check-in with loved
ones by one-way [11] and two-way communication [1].
These electronic Check-in systems were publicly facing
physical objects (e.g., a frame or tree) that were envisioned
to be on display in one’s home.
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However, researchers have found that there are issues
with non-adoption of technology among older adults and
a common reason is simply lack of interest than affordability or difficulty of use [4]. Older adults find technology
more meaningful if they find value or personal relevance in
using it [4, 9, 5]. Older adults have abandoned technologies that do not cater to their specific needs and sense of
aesthetics [2]. They value technology that build on already
successful practices and are flexible enough to allow older
adults to personalize and contextualize devices [8]. Customization is therefore a valuable feature that can offer tailored solutions to older adults. Building one’s own artifact
increases the value they place on it [10]. Engaging older
adults in makerspace can help improve their acceptability of
technology and general well-being [3].
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In this paper, we propose a within-subjects study with rural
older adults where we will compare two electronic Check-in
systems where multiple users can check-in with each other
via two-way communication. The first system is a peerbased, Check-in tree [1] shown in Figure 1. The second
system is a novel, peer-based Check-in toolkit that provides
older adults with the ability to customize the physical enclosure [6] shown in Figure 2. The novelty of this study is to
better understand if, when, and how older adults would like
to customize their check-in processes.

System Overview
We will describe the two systems, the Check-in Tree [1] and
Check-in Toolkit, which is an extended version of Craftec [6].
Check-in Tree
The Check-in Tree [1] is a peer-based Check-in system
tailored to the check-in needs of older adults. Older adults
in rural areas typically use some common real-life Check-in
systems (e.g., turning on/off the porch light) to indicate with

neighbors that they have woken up. For example, neighbors
will call if a friend has not indicated they woke up. This idea
of morning check-in is replicated through the Check-in tree
prototype. The tree design and specific features were finetuned to make it look more aesthetically pleasing based on
feedback from three older adult consultants.
Ideally, each older adult in a neighborhood peer-group
would have their own Check-in tree. Each Check-in tree
would have a picture of everyone in their peer-group along
with their own picture at the top, as shown in Figure 1.
When an older adult gets up in the morning, he presses
the button on the Check-in tree and the LED near his picture goes from gently pulsating to steady. The older adult’s
status (steady LED light) appears on the Check-in trees of
all of their peers. In case the LED does not change, then a
neighborhood peer could check on their neighbor.

The Check-in tree is made up of a custom enclosure routed
out of wood with a Raspberry Pi 3 stored in the tree base.
Each picture is lit up by an LED that is connected to the
Raspberry Pi via internal wiring through a breadboard. The
Raspberry Pi connects to a central server via a researcher
provided internet connection from the older adult’s home,
as shown in Figure 1.
Check-in Toolkit
The Check-in Toolkit is also a peer-based Check-in system that simulates the functionality of the Check-in Tree,
and also extends the functionality of Craftec [6]. Craftec
empowers older adults to explore electronic interactions
that inform future interactive systems by abstracting inputs
and outputs on a Circuit Playground Express and associated input and output components. We extended Craftec
by utilizing a Circuit Playground Bluefruit so that it can wirelessly communicate with the technical architecture. We also
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Figure 5: Study Plan

added in NeoPixel components so that we can communicate older adult availability based on colored lights similar
to the Check-in tree. Older adults can use the Check-in
Toolkit to enhance household items to communicate about
check-ins or create an artifact that will blend right into their
surroundings.
Included in this toolkit is an Adafruit Circuit Playground
Bluefruit, a Raspberry Pi, a LilyPad light sensor, and Flora
RGB Smart NeoPixels. The Circuit Playground Bluefruit
is connected with a Raspberry Pi via the built-in Bluetooth
for wireless communication. The light sensor acts as an
input to indicate a check-in action, and the strings of RGB
NeoPixels work as LED outputs. Each NeoPixel indicates
one participant.
The Circuit Playground Bluefruit connects to the light sensor and LEDs through magnetic connections built into the
laser cut balsa wood bases. Each component’s base is engraved with the component name. Each pin on the electronic component is hand sewn with conductive thread to
holes in the balsa wood bases that contain magnets. Figure 3 shows the connections for a NeoPixel. Insulated wires
with jewelry clips attached to the ends touch the embedded
magnets to allow connections to be easily made between
the components.
Technical Architecture
Each electronic Check-in system’s Raspberry Pi connects
to a backend server via a researcher-provided internet connection as shown in Figure 4. When an older adult checks
in for the day, the Raspberry Pi sends the message to the
backend server where the service application collects the
peer-group data from the database and then forwards it to
the RabbitMQ broker to notify all the members in the participant’s peer-group about their check-in. The RabbitMQ
broker utilizes a publish-subscribe protocol where all partic-

ipants in a peer-group subscribe to the broker. RabbitMQ
publishes received notifications from one participant to all
subscribed participants in the peer-group simultaneously.

Study Plan
The study aims to identify how older adults would like to
check in with each other. We will compare older adults’
use and preferences utilizing three systems - (1) the readymade Check-in tree; (2) a self-built Check-in toolkit system;
and (3) their own current practices - via a within-subjects
study over 6 weeks with 30 older adult participants.
We are most interested in finding:
• RQ1: With whom are older adults checking-in?
• RQ2: How often are older adults checking-in with
each other?
• RQ3: How often do older adults follow-up on each
other after checking-in?
• RQ4: What are the reasons behind older adults’ preference of using a certain system prototype?
• RQ5: What challenges are faced by older adults
while checking-in?
Study Design
We will conduct a within-subjects study design for a duration of 6 weeks where participants will use a specific system in a 2 week phase. The Check-in systems are randomized among participants divided into 3 cohorts as shown in
Figure 5. For example, in the first phase ten older adults in
cohort 1 get the Check-in Tree, another ten older adults in
cohort 2 utilizes their current check-in processes (if any)
and the remaining ten older adults in cohort 3 will have
a workshop to build their own Check-in system with the

toolkit. The randomization will help reduce recency and anchoring bias. Each cohort will have ten participants where
they need to have a peer group of at least one other person
to check-in with.
After ethics board approval, we will work with the Indiana
University Center for Rural Engagement to identify rural
community centers to recruit cohorts of older adults. Once
enrolled, we will conduct semi-structured baseline interviews with older adults to assess current check-in behavior.
We will investigate with whom older adults check-in with
and how they usually do so. We will check-in with participants each week and conduct a longer interview at the end
of each two-week phase.
For the current practice phase, participants will utilize their
current practices for checking-in to gather baseline data so
that we can compare between the two check-in systems
and their interview data. Participants will use a diary to
log specific data, such as a list of people they checked-in
with, the medium they used, when they checked in, and any
follow-up they may have done. Alternatively, we could have
participants review call logs and do a recall interview to discuss who they called and why.
For the two Check-in systems phases, the data will be automatically collected and stored in a secure remote server.
The backend database will record quantitative information
such as, peer-group network data, check-in timestamp, and
check-in status. The timestamp information will provide us
with the frequency of check-in and help us understand how
often older adults check-in on their peers.
At the end of each phase, we will debrief participants on
that system via semi-structured interviews to understand
older adults’ acceptance of such Check-in systems and
the challenges faced while checking-in with each systems

thereby, providing potential design directions to overcome
those challenges.

Discussion
The proposed study aims to explore not only the utility of
a Check-in system in helping older adults connect socially,
but also the impact of making the systems customizable
from the user end. We are particularly looking forward to
feedback from experienced researchers at the workshop
on the study design and data collection methods and in
general, key aspects that should be taken into consideration
while working with rural older adults.
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