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Abstract. Email is a convenient tool, however, it is still difficult for elderly 
people and kindergarten children. If they can learn to use it, their ability to 
communicate may be remarkably increased. Therefore we developed two kinds 
of email software ‘Gin-Mail’ for elderly people and ‘Ocha-Mail’ for 
kindergarten children. They adopt a pen-based interface with a tablet PC. Users 
write email using Ink function, and software sends it as an attached image file. 
There are two modes in it, User mode and Maintenance mode. User mode offers 
only minimal functions to prevent misoperation. We devised each user interface 
in accordance with the user's characteristics. ‘Ocha-Mail’ and ‘Gin-Mail’ are 
accessible to kindergarten children and elderly people respectively. Our goal is 
to encourage interactions among different generations by through the use of 
email. 

1   Introduction 

In modern Japan, with the shift toward the nuclear family and the falling birth rate, 
communication between generations has become difficult. In the past, grandparents 
and grandchildren lived together, but now grandparents often live far away, and 
relationships with neighbors have become more distant as well, making interaction 
between generations all the more infrequent. If there is an easy communication means 
without regards to distance, the exchange between many generations will surely 
deepen. Though a system like the message board already exists, it is suitable only for 
a short ‘sticky note’ type message (Hutchinson, et al., 2002). This format is useful for 
encouraging basic communications, however it is not suitable for a more profound 
interaction which we hope to achieve. Email is easy to send and very convenient, 
therefore  it is gradually becoming one of today’s most important forms of 
communication for the youth and the middle-aged. However, the percentage of 
elderly people using email is still relatively low. The rate of using the internet 
(including email use) in 2005 exceeded 90% in 13-49 years old, but it stayed only 
19.8% among people in their 70's and 7.2% among people over 80 (MIC, 2006). 
Likewise, children around 5 years old have a similarly low usage rate. We have not 
yet reached the point where everyone can use email easily, because of the difficulty in 
using the devices required to send email, like PCs and mobile phones. Since these 
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devices have a lot of functions, their complexity makes it difficult for the very old or 
the very young to operate them easily. We believe it is possible that email can become 
a new form of communication, enabling people in all walks of life to engage in richer 
communication that transcends the boundaries of distance or generations, if all 
generations can use it easily. 

Our goal is to enable those who have never used email before to use this 
communication tool with ease and to encourage interactions among all kinds of 
people, even across generations. Therefore we developed two kinds of email software, 
‘Gin-Mail’ for elderly people and ‘Ocha-Mail’ for kindergarten children. We describe 
a summary of these software and an exchange experiment among three generations 
with these software in this paper.  

2   Preparatory Investigations 

First of all, we investigated characteristics of the target generation in order to create a 
communication tool suitable for each.  

2.1   Characteristics of Elderly People 

The greatest reason why elderly people do not use information instruments is the 
complexity of the devices. Because they are not familiar with a keyboard and a 
mouse, they are apt to give it a wide berth. Therefore we decided to use a tablet PC, 
because all of the operations can be carried out with a pen and there is no need for a 
keyboard or a mouse. 

Before the development of email software, we performed an experiment to confirm 
whether reading and writing with the tablet PC were accepted by elderly people 
(Wake 2004). A summary of the results are as follows. Refer to bibliography (Wake 
2004) for details. 

2.1.1   Reading 
As for the direction of the character, they liked vertical writing because they were 
accustomed to it. We compared handwriting with printing type. They preferred 
handwriting rather than printing type, because they could feel a human touch in 
handwriting. 

2.1.2   Writing 
We compared the pen input using the ink function with handwriting recognition. As 
for the pen input using the ink function, they all could write a character on the tablet 
PC without difficulty. On the other hand, the difficulty of the handwriting recognition 
was quite different depending on the person. The average recognition rate was 79.0%. 
When misrecognition occurr, handwriting recognition facility needs a second 
operation to correct it. It is very complicated for elderly people. 

2.2   Characteristics of Kindergarten Children 

Children are usually able to take care of a child who is smaller than them and to 
attempt communication with adults at five or six years old (Hayashi & Ishibashi, 
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2005). Their curiosity is strong and their desire to experiment with different ways of 
doing things is also large. When they begin to do one thing, they tend to give priority 
to their feeling over the surrounding situation (Akiba. & Shiraishi, 2006). They are 
poor at logical thinking compared with adults. Physically, a fine motion of their finger 
progresses significantly (Akiba. & Shiraishi, 2006). In terms of the intellectual aspect, 
they get interested in a sign or a character and their desire to learn becomes vigorous. 
Generally it is from this age they begin to learn reading and writing of characters. 
However, they haven't come to acquire literary words completely by that time (Akiba. 
& Shiraishi, 2006). Therefore an important means to express themselves concretely is 
to draw a picture. Although handwriting recognition is also considered an effective 
method of supporting their input, there are some problems in terms of practical usage 
(Read et al., 2002). As for operation, the ratio of children who play TV games has 
reached about 44% (Akiba & Shiraishi, 2006). So it is thought that many children are 
familiar with a game-like user interface. 

Before the development of email software, we visited a kindergarten and observed 
small children in order to investigate their characteristics. As a result, it turned out 
that their curiosity was really strong and they have often applied an original rule into 
the action. The rule is like that they consider an empty box a washing machine and 
put slippers into it, or they decide not to approach a child playing with a toy 
telephone. If we can lead this habit of making a rule well, we might help them easily 
learn usage of software. It also turned out that they tend to like character items. So we 
decided to make an image character. We prepared for several kinds of plans and let 
them choose the favorite one and finally adopted the most popular plan. We describe 
the details of the adopted character in the following chapter. 

3   Designing and Development of ‘Gin-Mail’ and ‘Ocha-Mail’ 

We developed two kinds of email software which have based on the characteristics of 
each generation, ‘Gin-Mail’ for elderly people and ‘Ocha-Mail’ for kindergarten 
children. They adopt a pen-based interface with a tablet PC. We describe them 
separately as follows. Both work on the operation system Windows XP Tablet PC 
Edition which Microsoft developed. They can also work on Microsoft Windows XP 
Home Edition and Microsoft Windows XP Professional, if Microsoft Table PC 
Platform SDK is installed. 

3.1   Gin-Mail 

It is necessary to reduce the work load of the recognition of software so that elderly 
people may easily use Gin-Mail. Therefore, we divide use functions and maintenance 
functions, and provide as two modes, ‘User-mode’ and ‘Maintenance-mode’ 
respectively in order to simplify a usual operation. User-mode is what the target users 
themselves use, so we narrowed down the function offered in User-mode to the 
minimum, only for receiving, reading and writing of email. Maintenance-mode is the 
mode for a supporter to perform initial setting and email management. 
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3.1.1   User-Mode 
When the PC is started, User-mode starts automatically and will begin to receive any 
new emails. Therefore even if the users don’t know the method of starting software, 
they can use email. If the basic data are not set, Maintenance-mode starts to promote 
setting them. Once the basic data are set, User-mode will start automatically for the 
next time. 

In User-mode, only three basic functions, i.e., receiving, reading and writing 
(sending is included) are offered. As for receiving and reading, it is possible to 
receive and display not only email from the same kind of software but also the usual 
text email from a general mailer. It is also possible to display the attached image file. 
As for writing, the Ink function of Tablet PC is used for email creation. Handwriting 
of a pen is recorded as it is, and it is not converted to ASCII. The contents are sent as 
an attached file of an image format. 

There are three basic screens, [receiving email], [reading email], and [writing 
email]. These are changed with the tab on the lower part of the screen. Fig.1(a)-(b) 
shows example screenshots of Gin-Mail. We adopt a metaphor of the letter which 
elderly people are used to. A screen is likened with one letter paper. the direction of 
the character is vertical. We don’t use scroll bar but perform a display in a letter paper 
unit. 

 
     (a)                                   (b) 

Fig. 1. Screens of Gin-Mail : (a) [reading email],  (b) [writing email] 

[receiving email] 
Email reception is performed at the time as starting Gin-Mail and pushing down a tab 
of [receiving email]. When the reception process is completed, the number of newly 
arrived email is displayed by the message. However, newly arrived email here does 
not mean email received by the reception process at that time but the unopened email 
in the preservation data. We decided to perform such an indication for the purpose of 
preventing unread email being forgotten. 

[reading email] 
The screen of [reading email] is displayed by pushing the tab of [reading email] under 
the screen. The oldest unopened email is displayed just after moving to this screen 
(Fig.1 (a)). In case there is other unopened email, the button to call email already read 
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is not displayed. So users can read only an unread email until they finish reading all 
unread emails. When they read a long email, email can be changed into the opened 
state only if all the pages of email are displayed. These specifications are for the 
purpose of preventing unread email remaining unopened. 

[writing email] 
A blank Letter paper is displayed by pushing the [writing email] tab, and a 
handwriting input by the Ink function is enabled. Users can write one letter paper's 
worth of email with a pen (Fig.1 (b)). However the length is limited to a maximum of 
one page. Letter paper returns to a blank paper if the [rewrite from the beginning] 
button on this screen is pushed. 

After finishing email, users can change to an address selection screen by pressing 
the [sending email] button. Fig.2 shows the address selection screen. Here, the 
addresses registered in the address book are listed by nickname. 

 

Fig. 2. Address selection screen 

When users choose the address and push the [sending email] button, the screen 
showing the state of transmission is displayed, and email is transmitted. After the 
transmission is completed, the screen showing the completion of transmission is 
displayed. In the case that any addresses have not been chosen, the [sending email] 
button is nullified. Likewise, while choosing an address, every button is nullified 
excluding [sending email] and [returning to the letter paper], and other operations 
cannot be executed. Using this method, Gin-Mail has tried to suppress the danger that 
accidental screen transition and error create by giving restricting screen shifts in each 
state. 

3.1.2   Maintenance-Mode 
It is possible to establish initial settings, to delete email and to manage an address. 
Maintenance-mode rises automatically and promotes making settings in the functions 
that basic data are not yet set, such when we start for the first time. Once the basic 
data are set, we have to call this mode from the start menu of Windows by manual 
operation if it is necessary. 

The users can check and read email in this mode. But unopened email will not 
become opened. Here, we read in order to delete. The users can delete or register the 
address by choosing a received email. It is not possible to write or to send in this 
mode. 
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Various settings are possible here. The users can set up what is required for 
communication, e.g. a server name, ID and password. The user can register and edit 
an address. The users can select some styles related to user interface, such as the 
direction of the character, fonts, colors or width of a ruled line. 

3.2   Ocha-Mail 

Children will not use if they do not like it at first glance. Therefore, the graphic design 
is very important. We made ‘Ochamin’ as an image character of Ocha-Mail (Fig.3). 
Ochamin is the most popular character among children mentioned above. We unified 
the screen design of Ocha-Mail with an atmosphere of Ochamin. In terms of function, 
we also provided 'User-mode' and 'Maintenance-mode' in Ocha-Mail by the same 
reasons as Gin-Mail. 

 

Fig. 3. ‘Ochamin’, the image character of Ocha-Mail 

3.2.1   User-Mode 
User-mode of Ocha-Mail is basically the same as that of Gin-Mail. It starts 
automatically when the PC is started. It has three basic functions, receiving, reading 
and writing (sending is included). It is possible to receive and display email both from 
the same kind of software and from a general mailer. Also any attached image file can 
be displayed. The contents are recorded with the Ink function and sent as an attached 
file of an image format. However, the contents in Ocha-Mail are not a character but a 
picture. The children whom Ocha-Mail regards as the target users cannot necessarily 
master a character yet. Therefore we decided the most appropriate way for them to 
produce emails would be through drawing. 

The greatest difference between Gin-Mail and Ocha-Mail is its user interface. The 
features of Ocha-Mail’s interface are simple, graphical and with sound effects. The 
parts arranged on the screen are minimized in order to prevent confusion. Not only a 
word but also a picture is used for explanation of parts, because it is easier for 
children to understand the meaning of a picture than a word. Moreover, in the case of 
buttons we wanted to encourage children to push, its design is changed when the pen 
is set on it. This makes it easy to attract children's interest. We also use sound effects 
to attract them. 

There are four basic screens, [top], [receiving email], [reading email], and [writing 
email] in Ocha-Mail. Fig.4 shows the basic structure of screen transition.  

[top] 
[top] is the basic menu screen (Fig.4(a)). Users can move to other screen only from 
[top]. To move to each screen freely, the number of buttons on every screen should 
increase. Children's curiosity is strong, and if there is a button, they are likely to push  
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   (a) 

 
 
 

              
(b)                                        (c)                                         (d) 

Fig. 4. Basic structure of screen transition (a) [top], (b) [receiving email], (c) [reading email], 
(d) [writing email] 

it. Therefore we made [top] to prevent the unwilling screen transition by false 
operation while reading and writing. There are four buttons, [checking the mailbox], 
[reading email] and [writing email]. 

[receiving email] 
If the [checking the mailbox] button on [TOP] is pushed, the screen changes to this 
(Fig.4(b)) and email is received and its result is displayed. According to the result, 
new button is displayed on the screen (Fig.5(a)-(b)). Exceptionally, it is possible to 
move from here to the other two screens. This is to promote reading and writing of 
email. 

          
(a)                                           (b) 

Fig. 5. (a) When a new mail arrived, (b) When no email arrived 

[reading email] 
If the [reading email] button is pushed, the screen changes to this (Fig.4(c)) and users 
can read email. Functionally this is the same system as that of Gin-Mail, but the 
direction of the character is horizontal and its interface is game-like. 
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[writing email] 
If the [writing email button] is pushed, the screen changes to this (Fig.4(d)) and users 
can make the contents. There are buttons for email creation in the upper part, the 
canvas in the central part and the [returning to top] button in the lower part on this 
screen. The buttons in the upper part are classified into three groups. Three buttons on 
the left are for selecting the tool itself. There are three kinds of tools, the pen, the 
eraser and the letter paper. The buttons in the middle are for changing the attribute of 
each tool. There are three kinds of thickness and fifteen colors in the pen tool 
(Fig.6(a)). We decided these kinds and numbers based on the tools which children 
usually used. There are two kinds of erasers, one for deleting partially and another for 
deleting all (Fig.6(b)). There are ten kinds of letter papers (Fig.6(c)). 

             
(a)                                       (b)                                        (c) 

Fig. 6. Variations of Buttons depending on each tool (a) The pen tool, (b) The eraser tool, (c) 
The letter paper tool 

The button on the right is for sending email. Sending process is the same as that of 
Gin-Mail. When the contents are blank, a warning message is displayed and email 
cannot be sent. 

3.2.2   Maintenance-Mode 
Maintenance-mode in Ocha-Mail is completely the same as that in Gin-Mail in 
respect of functions. Only the appearance is different. Its designs are unified with 
User-mode in Ocha-Mail. 

4   Experiment on Exchanging Emails Among Three Generations 

Now we are conducting an experiment on exchanging emails by using this software 
among three generations, i.e. elderly people, kindergarten children and college 
students. Each generation met for the first time in this experiment. 

4.1   Acquisition of Software Usage 

We made a brief manual for Gin-Mail. We made a movie and posters to explain 
instead of a manual for Ocha-Mail. We believe that users should be able to begin to 
use them immediately only after seeing these explanations. But this time we held a 
briefing to see concurrently how things were going. For elderly people, we explained 
how to use Gin-Mail together. They seemed to have understood rough operation quite 
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quickly. For kindergarten children, we explained how to use it by playing a puppet 
show. They looked at it eagerly and tried to use Ocha-Mail by themselves soon after 
the explanation. Since it was the first experience for both groups to send email, they 
seemed to be at a loss about the work itself at first. But there were no signs that they 
were in much trouble with how to use software. Because of these results, we are sure 
that acquiring the necessary skills to use the software is not difficult. 

4.2   Exchanging Among Different Generations 

We are testing with six children, three elderly people and six students. We made some 
groups that consisted of one elderly person, one or two children and two students. 
Email is exchanged between participants in the group. 

We also held a gathering to deepen friendship. Elderly people were looking 
forward to meeting the children and the students. We felt that elderly people were 
very motivated to interact with a different generation. Not a relative, children were 
able to enjoy themselves with elderly people. 

Although the final result has not come out yet, the following are observed at 
present. The children tend to write email frequently. They are enjoying drawing 
pictures with a new tool. Many of them make contents as they please, but a few 
answer  received email. The frequency that elderly people write email depends on 
their character. People who like postal letter are able to enjoy writing email with Gin-
Mail. Many of elderly people are asking for an exchange with a different generation. 

5   Conclusions 

In this paper, we described the design philosophy and application of email software, 
Gin-Mail for elderly people and Ocha-Mail for kindergarten children. Before 
developing them, we investigated characteristics of the target generation. Both 
generations need a simple interface. Elderly people are familiar with a postal letter, 
whereas kindergarten children are familiar with a game machine. A picture is more 
suitable for children than a character to understand. We developed Gin-Mail and 
Ocha-Mail based on these results. Both programs have User-mode and Maintenance-
mode. User-mode is what the target users themselves use, therefore its interface is 
quite simple and has only three functions. Maintenance-mode is the mode for a 
supporter to perform initial setting and email management. 

We are now conducting an experiment on exchanging emails by using Ocha-Mail 
and Gin-Mail among three generations. All generations are enjoying exchanging 
emails. We believe it possible that email could become a new form of communication 
for every generation. 
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