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Abstract—As network interaction increases, social experience 

design has been increasing in its importance. Interpersonal 
interaction is an essential part of social experience design. Gifts 
play an important role in society in social rewarding and the 
expectation of reciprocity. In the virtual world, gifts can be 
represented through an intangible format, as “information 
treats.” The author discusses the characteristics of “information 
treats.” Then, the author proposes an information treat theory 
that deals with social interaction in the virtual world from the 
viewpoint of virtual gifts. Then, the author describes how the 
proposed approach impacts social services and senior services. 
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I. INTRODUCTION 
Advanced communication technologies have 

been leveraging coverage of networked life. An 
increased networked life leads to the increasing 
importance of social experience design. 

Social experience design includes a wide range of 
interpersonal interactions. Among them, gifts play 
an important role in the society, of which we are 
almost unconscious. It is important to provide 
something good in a constant manner in order to 
maintain a good interpersonal relationship. 
However, it is impossible to keep on gifting 
tangible things. The author comes to acknowledge 
that we practice intangible gifting during our 
conversations. The author calls them information 
treats. Information is intangible and can be copied 
as many times desired. 

The author focuses on this function and proposes 
an information treat theory. The proposed theory 
provides some building blocks for Internet 
applications. 

II. BACKGROUND 

A. Purpose of Research 
The aim of this research is to identify an 

interaction design framework that deals with 
improving the quality of life of seniors in the social 
environment of the virtual world. 

B. Related Work 
Computing for senior citizens has been studied in 

order to deal with their digital-divide issues since 
the early stage of computing. Recent advances in 
computers and communications are helping to 
enrich research into the user experience of seniors. 
The research into the senior user experience 
consists of three major research areas: (a) user 
experience and evaluation of services for seniors, 
(b) interaction and interface design for senior 
citizen, services, and (c) design and implementation 
of systems for seniors. 

In terms of senior service studies, Nawaz et al. 
discussed senior balance training in exergames [1]. 
Vasconcelos et al. proposed CogniPlay, a cognitive 
gaming platform that aims at improving the quality 
of life of seniors [2]. Kymäläinen et al. discussed 
Life Story, a service for writing short stories to help 
seniors entering into social media[3]. Xiao et al. 
discussed web interfaces for informal care providers 
[4]. Nedopil et al. discussed a user-friendly 
environment for healing, developed for the elderly, 
which uses adaptive lighting [5]. 

For senior interaction and interface studies, 
H¨olzl et al. discussed a touch-screen interface for 
novice senior users [6]. Chadwick-Dias et al. 
discussed web surfing for seniors [7]. Kobayashi et 
al. discussed user evaluation of touch-screen 
interactions for the elderly [8]. Yueh et al. discussed 
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menu user interface design for the elderly [9]. Nap 
et al. discussed selfefficacy and stress in senior user 
interfaces [10]. Konstantinidis et al. discussed 
affective computing that deals with emotion for the 
elderly [11]. Gerling et al. discussed gamification 
for the quality of life of seniors [12]. 

In terms of senior system studies, Chen et al. 
discussed 

Care Delivery Frame, which integrates multiple 
applications for a home health system [13]. Park et 
al. discussed wearable technology and the quality of 
life of seniors [14]. Bothorel et al. discussed the 
quality of life of the social environment in a 
technical platform for the elderly [15]. 

Previous literature did not address quality of life 
issues from the high-level theoretical framework of 
social interaction. The originality of this paper lies 
in its identification of a novel framework that deals 
with improving the quality of life of seniors. 

III. METHOD 
The author’s method consists of the following 

steps: 
 Examining the underlying assumptions of 

social interaction, 
 Identifying a general scheme to contribute to the 

quality of life of seniors, 
 Examining a design pattern to improve the quality of 

life of seniors in the social environment of the virtual 
world. 

TABLE I 

THREE-LAYER MODEL OF DECAY OF CAPABILITIES OF ELDERLY PEOPLE 

Layer Description 
Social 
layer 

Social interaction becomes awkward and burdensome, 
so that the elderly tends to avoid social interaction. 

Mental 
layer 

Cognitive skills are decayed. Memory is fragile and 
prone to easy loss. It becomes hard to remember 
human names and new events. 

Physical 
layer 

Physical skills are decayed. Motion capabilities are 
lost. Body pain is increased. Body movement causes 
pain. Various sensory capabilities including sight and 
hearing capabilities are decayed. 

 
 

 
 

Fig. 1. A three-layer view model of interaction 

A three-layer view model of the decay in 
capabilities of elderly people is depicted in Table I. 
This paper addresses the first layer of decay, 
handicaps in social interaction. 

In order to parse values in social interaction, the 
author attempts to decompose social interaction into 
three parts. A three-layer view model of interaction 
is depicted in Fig. 1. Activities and roles depend on 
each context of a social interaction. The author 
assumes that there is one general aspect of social 
interaction, background interaction. The author 
addresses this aspect using general assumptions 
about values in social interaction, as apart from 
context-specific factors. 

IV.  INFORMATION HOSPITALITY VALUE 
Valuable information is important for social 

interaction. People tend to appreciate a person who 
gives valuable information. 

Examples of information value are depicted in 
Table II. 

TABLE II 

EXAMPLES OF INFORMATION VALUE. 

Example Description 
Beneficial 
information 
 

When a person obtains information with 
economical value, for example, a piece of 
information about a special day’s deal, it is 
appreciated. Information can be treated as a gift 
with the equivalent economical value equivalent 
to the value the piece of information brings about. 

Relevant 
information 

When a person obtains information about topics 
relevant to his/her current interests or concerns, it 
is appreciated. Customization of the information 
receiver is appreciated. Caring about the 
information receiver is also appreciated. 

New 
information 

When a person obtains some information that is 
new 
and which arouses curiosity, it is appreciated. 

 
The first two values, are context-dependent 

because benefits and the relevance of information 
depend on the context. In addition to these two 
aspects, the author assumes that there is one general 
assumption of newness in social interaction that is 
largely ignored in everyday interaction. 

In ordinary life, the economic value aspect and 
the relevance value dominates social interactions. 
Therefore, we overlook the fact that these aspects 
gradually lose value in socially-inactive seniors. 
For seniors, being “forgetful” and being “nostalgic 
about the past” are common descriptions.  

604ISBN 978-89-968650-4-9 July 1-3, 2015  ICACT2015



A conversation between Tom and Betty. They are talking 
about 

Joe, Tom’s father, who is 87 years old. 
Tom: Joe is forgetful these days. 
Betty: He was such a pleasant person to be around in the 

past. 
Tom: Not so much, now. He often seems to be lost in mind. 

When he talks, he always talks about things long, long ago. 
Betty: So, it’s hard talking with him. 
Fig. 2. Example description of an elderly person. 
 
An example description of an elderly description 

is depicted in Fig. 2. 
 

IT is not just talking, but the content of the 
conversation, and also the relative distance from the 
event that is the topic of the conversation is what 
matters. The author describes the novelty factor in a 
conversation, depicted in Fig. 3. 
The author makes the radical assumption that 
novelty plays an important role in social interaction 
in an implicit manner. Usually, people in a 
workplace have overriding priorities based on 
economic and relevance values. However, when the 
relative importance of these two factors decreases, 
the novelty value becomes important. Rephrasing 
this assumption, it is assumed that a part of the 
isolation felt by seniors is caused by 
underestimating of social importance of the novelty 
value aspect of interaction. Non-senior people 
underestimate the importance of this because they 
are surrounded by new information in the modern 
society in any case. 

 

 
Fig. 3. View model of novelty aspect of information 
hospitality value 
 

 
Fig. 4. Assumption about novelty aspect value 

 

 
Fig. 5. Information value curve 

 
In order to parse this assumption, the author 

proposes a formula that deals with information 
value in the context of social interaction. 

Information value is defined as a weighted sum of 
these three aspects of values, as follows: 

 
An assumption about novelty aspect value is 

depicted in Fig. 4. 
The author assumes that people acknowledge 

novelty information step-by-step. Each piece of 
information is accepted and evaluated according to 
these categories and mentally accumulates, leading 
to the positive or negative evaluation of a social 
interaction in the background. A positive 
impression is derived when a person deals with 
information that is related to recent interactions. For 
example, if a person mentions something last night, 
and the other person mentions something related to 
it next morning, it produces a positive impression in 
the background because it shows the interaction last 
night is honored by the other person. This is an 
example where an information treat is influenced by 
social experience, not just for the content of the 
information itself. 

An information value curve is depicted in Fig. 5.  
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Fig. 6. A three-layer view model of interaction 

value 
This curve is based on the assumption that people 

appreciate the exchange of the latest information. 
The effort to gather the latest information and to 
transfer it to the recipient in front of him/her 
provides the rating of social interaction at a 
background level. The author attributes one of the 
decays of social interaction to the inability to 
transfer the latest breaking information. As 
cognitive capacity decays and social interaction 
stagnates, inactivity accumulates in this background 
layer and provides damages to the social quality of 
life. It should be noted that the slope of the curve 
depends on the length of duration of the active 
context. When an active context is lost, the value of 
information will decrease as time passes. The exact 
length of time-dimensional factor of active context 
depends on each context and is influenced by many 
factors, such as interpersonal relationships, the 
cognitive memory of each person, and information 
overload. 

As the natural decay of cognitive short-term 
memory occurs, seniors start to repeat old tales 
from the early stages of their life. This deteriorates 
of the quality of social interaction, which further 
discourages of social interaction due to the 
perception of low value during social interaction. 

A three-layer view model of interaction value is 
depicted in Fig, 6. 

The non-information gift layer represents a gift in 
the real-world, not information. The information 
treat layer deals with information that is exchanged 
interpersonally. The bottom layer, the greeting and 
acknowledgment layer, works as the basic 
interpersonal maintenance function. This paper 
deals with this middle layer. 

This time-dimensional decay of information 
value comes from the three dimensions of value 
depicted in Fig. 7. 

 
Fig. 7. A view model of information value  

TABLE III 

EXAMPLES OF INFORMATION TREATS IN THE VIRTUAL WORLD. 

Example Description 
Customization Providing customized information. This is 

information that suits your tastes, activities, or 
preferences. “This is for you” type of information. 

Curiosity  Providing information that stimulates curiosity. 
Breaking news Providing breaking news, information with the 

most recent updates or ongoing changes. 
News on shared 
acquaintance 

Providing information about a common 
acquaintance. Maintaining social relationships. 

 
When a person receives the latest breaking news, 

the novelty value is a treat for the recipient. Even 
though the information is something about an old 
event, if the piece of information applies regardless 
of the passage of time, it contains extended value. 
For example, if one says “it’s about an event of 
1945, but I read it in the today’s morning 
newspaper.”, it has extended value. Extended value 
implies that there is an effort of verification paid by 
the information sender. When there is no 
information available, if one says “I checked my 
mail box this morning, but there is no news.”, then 
it has search effort value. In the social interaction, 
the latest breaking news to the other party is a social 
treat. This is the working assumption of this 
research. 

Examples of information treats in the virtual 
world are depicted in Table III. 

This leads to the design pattern of social 
interaction in the virtual world. Applications of 
information treats in the virtual world are depicted 
in Table IV. 

V. DISCUSSION 

A. Advantages of the Proposed Method 
The proposed method provides a novel 

framework that assists in improving the quality of 
life. It is based on a new three-layer view that place 
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emphasis on social interaction as well as the 
physical and mental aspects. 

In order to provide positive user experience 
beyond physical and mental capabilities, it is 
necessary to provide a new theoretical framework 
to describe positive experience in a social context. 
This suggests an information treat theory that 
assumes the importance of information exchange 
with recent events. It proposes a quantitative 
measure of information exchange value in a social 
context in the form of an information hospitality 
index. 
 

As well as providing physical and mental 
capabilities, it is important to provide socially-
empowering features to improve social life. The 
proposed method provides a new stepping stone for 
improving quality of life from the viewpoint of the 
content of social interaction. 

In order to provide a high quality of life for 
seniors, it is necessary to increase the number of 
building blocks available for positive social 
interaction. The proposed method provides a new 
building block for interaction design that leverages 
positive psychological effects in user experience. 

Human beings are social beings. Services require 
the engagement of users, and the engagement of 
users is influenced by the social environment. 
Positive engagement is easy to create in a socially-
empowering context. The proposed method can be 
used as a component of user interaction design in 
order to facilitate engagement management. The 
information treat theory can be used in gamification 
to manage positive user experiences. 

B.  Applications 
This framework is still in the hypothetical stage. 

When these assumptions are verified, we can apply 
this to interaction design for seniors. Applications 
include: 

 Senior support systems to remind and explain 
recent events, 

 Interaction support systems that enhance 
sharing of recent public and private events, 

 Gamification systems to enhance information 
treats among seniors, 

 Health care systems to encourage group 
health-care activities with the stimulus of 
recent event sharing, and 

 Quality-of-life-enhancing systems to 
encourage information treat. 

C. Limitations 
The paper deals with the underlying assumption 

that the quality of life in social interaction is related 
to the novelty of information that is exchanged. 
There is no quantitative verification of this 
underlying assumption. No research model 
verifying this assumption is presented. The 
relevance of the quality of life of seniors to this 
underlying assumption is not covered in this paper. 
Quantitative analysis of this assumption 

and relevance require future study. 
The author did not discuss the weights for the 

information hospitality index. 
The author presents multiple compositions of 

factors that deal with social interaction or 
information value. Quantitative analysis of these 
factors requires future study. Comparisons of values 
are not covered in this paper. Quantitative analysis 
of any real-world examples of the models are not 
presented in this paper. 

Service-specific, region-specific, and culture-
specific factors may influence any of the issues 
discussed in this paper. Any quantitative analyses of 
such cross-context comparison are not performed in 
this paper. 

VI.  CONCLUSION 
As the mobile Internet penetrates into everyday 

life, the number of Internet users in advanced 
countries is exceeding the physical population of 
that nation. This popularity has lead to the revisiting 
of the digital divide issues faced by seniors. 

Not only is it important that there are equal 
opportunities of information services, but it is also 
important to facilitate a high quality of life for 
seniors using the pervasive computing technology. 

In order to enhance the senior user experience in 
Internet services as well as ensure universal 
accessibility, the author discusses a framework that 
enables a high quality of life through interaction of 
seniors in the virtual world. This framework is 
based on the assumption of information treats, 
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which means that serving the latest possible 
information is an important clue for fulfilling 
interfaces. 

For many seniors, this information treat 
requirement is difficult because of the various 
cognitive skills that decay with age. 

The assumption is still to be verified. When and 
if the assumption is verified, it is important to raise 
awareness about the information treat requirement 
in social interaction among seniors or with seniors. 

When this assumption is verified, we can apply 
this theory to a wide range of interaction design of 
applications for seniors. It can leverage the quality 
of life of seniors using an increasing 

number of treats of recent, ongoing information. 
In this long-life society, it is a critical issue to 

improve the quality of life for seniors. This research 
provides a new building block for creating 
interaction designs for seniors. 
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