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Abstract. Indonesia, the world’s fourth most populous nation, is an aging country.
The significant demographic changes force this middle-income developing coun-
try to prepare for the new society. We proposed chatbot usage as a new medium
for the baby-boomers to interact. This cohort will or already enter their retirerment
age soon. We argue this technology suitable due to familiarity with the usage. This
research uses quasi-experimental research in the form of within-subject measure-
ment implemented to the people older than 55 years old and user of cross-platform
messaging service with simple memory training. A chatbot prototype called Chatty
Bot was developed to learn the participants’ ability to detect the features given.
Chatty Bot has proven acceptable forits system’s usability and predicted to still be
used by the majority of the participants for at least one month. The simple chatbot
technology recommended enhances the effective communication channel, related
but not limited only to healthy aging.
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1 Introduction

Indonesia, the world’s fourth most populous nation, is an aging country. The significant
demographic changes, together with the shift of technology, social, economic, and other
life aspects [1]. reshape the world’s future and enforce this middle-income developing
country to prepare the new society. Even though the attribute to communicate rapidly
takes new forms, but the people itself gradually changing. People still live day by day, and
the purpose of socializing, interacting, respect, or communicate has hardly changed for
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decades. However, the debate of using digital technologies or digital games to communi-
cate with family members may result in the elderly feels stressed, ignored, emotionally
excluded, and motivationally impeded [2] supposed not to be ignored. Hence, feasibili-
ties of the elderly readiness to use the specific communication technology independently,
also the critical component to proposed design as the elderly now is the generation of
baby boomers which familiar with a visual display (1.e., Television) and touch screen
smartphone [3] with the implementation of capacitive touch screen.

This study 1s a part of ongoing research related to changing elderly behavior toward
a physically active lifestyle, which has already proven lower than the other compari-
son communities, and demand continuous companionship for their physical activities
[4]. Nevertheless, in our recent studies, we found out that the communication pattern
between the elderly and the younger generation have tendencies to lean towards dom-
inant figure. Fortunately, both family leaders use the same communication medium:
smartphones—especially for the elderly from the baby boomer generation and their chil-
dren. Nevertheless, the interaction of the next generation elderly with their smartphone
for Indonesian communities never been explored before.

The importance of this study is to learn the ability of the participants to detect
the features given in chatbot deployed on their familiar cross-platform messaging apps.
which arguably more comfortable for them to operate because of no need of downloading
the application as well as the familiarity with responding to the notification given by
the cross-over platform messaging. In details, this research will focus on four following
aspects to evaluate the proposed design:

1. The participants’ consistencies in using chatbot correlate with given notification.

The participants’ ability to do the training sessions in three types of memory training

(recall, mnemonic, detail).

3. The participants’ motivation to contribute to the next training if they get personal
feedback on their performance.

4. The usability of the system using System Usability Scale (SUS).

]

The result will become the recommendation of suitable technological based design
to enhance the effective communication channel to provide beneficial interaction, related
but not limited only to healthy aging.

2 Cognitive Declining, Motivation, and Next Generation Elderly

Old age will have significant implications and directly associated with physical and men-
tal disturbances and reduce plasticity and brain size. Normally occurred in most people,
not all declining processes and acceleration are considered normal. Reviews on obser-
vational studies show that cognitive training, physical activities, leisure activities, and
dietary factors might be protected from or decreased to 18% risk of cognitive decline [5].
Despite the content to prevent cognitive decline, an intrinsic motivation from the elderly,
arguably significant for successful changes in their programmed training and changing
their behavior. The feasibility of the proposed design in this research also takes into
account the concept of Cattel’s Crystallized Intelligence (G, ) which related to wisdom,
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including the ability to view a problem from multiple perspectives and the possibility
to maintain [6, 7]—instead of the utopian ideal of enhancing this type of intelligence
through education. Baby boomers are the term for people born between 19461964 with
the distinctive characteristics for being hard-working, prefer to manage, loyal, balance
work and family, formal to authority, confident, and comparatively more aware of health-
conscious than generations precede them. This generation tends to like being involved
in their health care decisions and treat them more like the younger population [8, 9].
The ability to learn the electrical-based technology embedded with their lifestyle, as they
were born and grew up with the usage of telephone and television, and in their productive
age when email usage gradually changed the postal mail. Not to mention, once people
are familiar with technology or interface, they often do not switch to promise better
performance [10]. Therefore, the barrier of using the latest technology is a qualitative
issue that differs from one society to others. Feasibility of shifting media communica-
tion into adopting specific technology to keep up with the world associated with internet
adoption will increase social engagement, create positive behavioral change, improve
psychological well-being, and strengthen the learning confidence of the elderly [11]. The
term Behavioral intervention technologies (BITs) already implemented as the unique
ways of using various media (e.g., internet intervention, mobile apps. video games, and
chatbot) as an acceptable innovation channel, emphasize on social-oriented interaction
style [12, 13].

3 Methodology

3.1 Method

This study is following User-Centered Design (UCD) methodology [14], which has an
iterative process as follows:

1. Specify the usage context. The limitation of this study is for baby-boomers smart-
phone user. The increase of user from the middle to late boomers is more than 2.5
times higher [15] in Indonesia, indicating internet usage are rapidly increasing for
the late Indonesian boomers.
Specify requirements. In this study, we conduct the experiments using the arguably
common for smartphone users: Cross Platform messaging service integrate with
chatbot. A chatbot or conversational assistant 15 a computer program that allows
humans to interact with technology using a variety of input methods and widely
known inrecent years to use in a customer service environment to support marketing
and another service area with the use of natural language [16]. In this study, the
positive action will appear in the form of memory training activities, divided into
three types of training: Recalling, Mnemonic [17, 18], and details.

3. Produce design solution. Chatbot prototype in this study was deployed in LINE
and Telegram, with the support of Engati (https://www.engati.com/) as the chatbot
platform integrate with LINE account manager (https://manager.line.biz/).

4. Evaluation. Evaluation of this study will use the back-translated SUS with its cut of
points 68 out of 100 (https://www.usability.gov/how-to-and-tools/methods/system-
usability-scale.html). Moreover, to understand the interaction, we also conducted a
questionnaire for better explanation.

b3
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3.2 Sampling Structures

The study adopted quasi-experimental research in between and within-subject measure-
ment implemented to the people older than 55 years old. All of the participants should
be Indonesian adults, with prior experience in interacting with the designated cross-
platform messaging service (Telegram or LINE), and willing to give their informed
consent by filling the inform consent voluntarily. Participants will eventually drop out
if they cannot finish any level of the training in a chatbot, they cannot manage their
smartphone to open the directed link to the training (linked to google forms) and finish
the end questionnaire.

3.3 Procedures

The experiments took 16 days, including one day for early notification about the starting
date of the experiment, 14 days of training, and one day to fill the end questionnaire.
The recruitment was done purposively by the researcher and snowballs by the recruited
participants. Chatty Bot Experiment Procedures are presented in Table 1. Chatty Bot
Experiment Procedure.

Table 1. Chatty bot experiment procedure

Day Timeline Description
Day 0 Recruitment Recruiting participants according to inclusion criteria
Briefing Brief of what should participants done

Day 1-14 | Start experiment

08.00 AM First broadcast to add chat bot 4 greetings new user (in
chatbot)

08.10 AM Bio reminds ( 10 min after automatic/manual greetings
LINE/Telegram)

08.00 AM Broadcast Encouragement/Leaderboards of previous

(day 2—14) training

12.01 PM-12.02 PM | Broadcast Greetings+
Load Training Option (all option/ greetings returning user)

12.01-17.01 PM Independent training

17.00 PM Broadcast the specific training path
20.00 PM — night Researcher check the new submission level from the
participants
Day 15 | 08.00 AM Broadcast the instruction to fill the final questionnaire
Allday Participants {ill the final questionnaire

18.00 PM=-22.00 PM | Researcher check the submission

Researcher count the eligible participants to get the token of
appreciation + share it
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3.4 Design Solution: Chatty Bot

This study using Chatty Bot as the prototype design. Overall, the prototype deployed in
LINE and Telegram identical features. However, since each platform contains a different
configuration, there are some adjustments in how the participants can access and respond.
Chatty bot has three main paths and smart response to interact with the participants: (1)
Welcome new user (contains the greeting for the new user, explanation about general
chatting topic, and collecting participants biodata). In this path, if the participants needed
further explanation about the experiments, then Chatty Bot will be able to explain with
the function optional conversation. Nevertheless, if the participants already willing to
continue to the next step and become returning user, they will have shortened path
of conversation with Chatty Bot. For this path, Engati were used for both Telegram
and LINE bot; (2) Greet returning users, contains re-greetings of the participants who
already open the Chatty Bot for the second time or more. The participants will be
provided with three training types (Recall, Mnemonic, and Eye of Details):; and (3) Smart
response/Auto-response message. The function of these features is as the response of
pre-scheduled conversation (in the form of encouraging/leaderboards, load training, and
suggested training).

4 Results

4.1 Participants

Between December 3rd to 18th, 2020, 22 people (6 men, 16 women) participated in this
study. The platform is divided into LINE (1 man, 11 women) and Telegram (5 men, five
women). However, two participants (2 women, both using LINE) were dropped due to
personal and technical reasons. Participant’s age range was 55 to 76 years old (average:
60.48 years old). Two participants were retirees, and the other 18 participants still active
working. All of the participants live in an urban area (Bandung and Jakarta) in Java
Island and able to do basic activities of daily living (BADL).

4.2 Findings

This study using Chatty Bot as the prototype design. Overall, the prototype deployed
in LINE and Telegram identical features. However, since each platform have different
configuration, there are some adjustments in how the participants can access and respond.
Comparison between two deployed system mention in Fig. 1 and 2.

According to the aim of the study, Chatty Bot has proven its usability, however we
would like to mention several recommendations based on findings: (1) Estimating the
level provided and frequently update or add the new session, so the participants were
continuously able to keep up with their performance without having re-done the duplicat-
ing session; (2) As more practice might not resulting in a better result, it 1s better for the
designer to make every session worth doing, challenging but not frustrating; (3) Specifi-
cally provided sessions still preferable by most of the participants. However, the baseline
cognitive capacity of every participant is different from one another. If it is possible, then
test the water for measuring the participant’s condition before choosing the real training
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Fig. 1. Telegram — LINE interface: (e.g. Placement for 1% Level. Fruits, Prototype statement and
user path

option is beneficial; (4) The first-time experience in using the chatbot arguably gives the
highest impact. Therefore, messages for the new user should be meticulously selected;
(5) The urgencies of notification came in different degrees. Since the notification cannot
be re-activated, then the notification given time should be explored more to the most
likely suitable for most participants; (6) Notification frequencies need to reduce to avoid
the overlapping notification; (7) Motivational words similar to leaderboards effectively
motivate participants. However, the content should not discourage (for not ever men-
tioned in the leaderboards) or duplicating (chatbot become ‘less” human). Thus, focusing
to participant’s contribution more effective than mentioning other’s achievement; (8) A
lot of missed training session by participants needs to be taken seriously; (9) Two direct
manipulation modes of input (typing and press button both are affordable for the par-
ticipants. However, different types of language keyboards might become an issue when
the chatbot 1s deployed on a larger scale; and (10) Participants’ experience in perceiving
the level name based on the number is also should reconsider, as the number is directly
perceived as the level of difficulties for what it is inside.

Fig. 2. Telegram— LINE interfaces: Drop down vs Rich Messages, Rich Button and Card Based
Messages

5 Discussion and Conclusion

5.1 Discussion

Smartphone usage inevitably already shifted from mobile phones into a multimedia gad-
get. These phenomena show that the participants and their cohort are ready to interact
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independently with their smartphones. Human ability has ways to adapt to the sys-
tem. Nonetheless, recognizable cues from the device purposely will make effortless
interaction [19] in the relation between human-computer interaction.

The habit of using a cross-platform messaging service as a regular communication
channel enables the chatbot to switch its function from customer service to health assis-
tant. No matter what kind of messaging service platform, as long as the user 1s already
familiar with the messaging service concept, then using LINE and Telegram as the
second-choice platform still results as applicable system for using the chatbot training
platform. Therefore, we argue that despite of the limitation of chatbot compare with
the stand-alone application, which enables to customize based on the user expectation,
chatbot still has an advantage for not to be installed in the first place. Without 1nstalling
the application, chatbots will emerge in the user’s every day and regular activities in the
form of a new friend’. This advantage also underlines the low learning curve, as most
users only acquire some base function and learn additional function on demand.

5.2 Conclusion

In this study, we explore the use of chatbots as a feasible communication channel imple-
mented for the next generation older adult in Indonesia. As a result of using the SUS
inventory questionnaire (75.375), this prototype meets the standard usability score. Nev-
ertheless, further technical details will be required for implementation on a larger scale.
Cognitive capacity baseline, catching up with the smartphone usage frequencies, and
how to ‘package’ the importance of doing these training in the first place, are the three
most crucial aspects to be the focus on further development. Finally, chatbot as the tools
1s arguably suitable to act as independent communication media for the next generation
elderly and potentially extended with broader thematic purposes.
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