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Abstract
The aim of this thesis is to describe problems encountered by users of electronic mail
(email) and the development of an interface to electronic mail, CoMail. Characteristics
and requirements of email programs are identified, mostly functional requirements
from the users’ point of view, but also some technical points. The opinions of the users
are based on a survey with 28 email users at a university site, in depth interviews with
twelve users at different sites, and formal and informal user studies of CoMail.
CoMail is one of the tools in the CoDesk environment. It has been developed with iterative design and is intended to be a user friendly direct manipulative graphical interface to electronic mail. The user studies especially point out the need for better support
for organising messages, handling email addresses and a solution to the problems that
characters such as the national åäö often are distorted. Notably it is important to find
strategies for processing the incoming messages, so that the number of messages
saved in the folder for incoming messages is kept limited. This can be achieved by better support to delete and undelete messages and an advanced address book that gives
the user possibilities to delete messages that today are stored just in order to save the
addresses. Suggestions for remedies are given for most of the identified problems.

Olle Bälter: Electronic mail from a user perspective: Problems and remedies

Acknowledgements
First of all I would like to thank all the people that participated in the survey and the
interviews for the valuable time they gave me, with little hope of receiving anything in
return.
I am also grateful to:
My supervisors Yngve Sundblad and Kerstin Severinson-Eklundh for their scientific
guidance and for improving my English during their thorough reading of drafts of this
thesis.
My colleagues Björn Eiderbäck and Per Hägglund for many valuable discussions on
object orientation, Smalltalk and improvements of CoMail.
My room mate Thierry Reignier for discussions around CoMail, implementing the
waste basket, and courageous attempts of teaching me French.
Ann Lantz for an inspiring, fruitful and entertaining cooperation during a whole year. I
have learnt a lot from you.
Lars Kjelldahl for putting up with running CoMail in a terminal window on a Macintosh, despite the slow performance.
Konrad Tollmar for valuable input and comments to the C++-version of CoMail.
The computing facilities group at Nada, especially Peter Svanberg and Patrik Fältström, that has provided me with many insights in the technical problems connected
with email.
Finally I thank my Katarina for still being there with a smile when I dragged myself
from the work all these late evenings and early nights.

Olle Bälter: Electronic mail from a user perspective: Problems and remedies

Table of contents
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
1.1 Specific qualities of email . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 Problems in using email . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.3 CoMail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.4 Structure of this thesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1
2
3
4

2 Technical background . . . . . . . . . . . . . . . . . . . . . . . . . . . .5
2.1 Technical practices that affect email usability . . . . . . . . . . . . . . . 5
2.2 Multimedia mail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.3 Examples of email systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.4 Functionality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

3 Related research and development. . . . . . . . . . . . . . . . . .21
3.1 User centred design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
3.2 Studies of electronic mail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
3.3 Experimental and pioneer systems . . . . . . . . . . . . . . . . . . . . . . . 34

4 Survey and interviews with email users. . . . . . . . . . . . . .39
4.1 Survey method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2 Survey results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.1 Professions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.2 Size of email flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.3 Organisation of email . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.4 Email address handling . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.5 Mail tool interface aspects . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.6 Multimedia email . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3 Comparison between an industry site and a university site . . . .
4.3.1 Storage of messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3.2 Choice of mail tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3.3 Address storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.4 Survey conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.5 Interview method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.6 Interview results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.6.1 Size of email flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.6.2 Organisation of messages . . . . . . . . . . . . . . . . . . . . . . . . . .
4.6.3 Email address handling . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.6.4 Mail tool interface aspects . . . . . . . . . . . . . . . . . . . . . . . . .
4.6.5 Who is adapting? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.7 Interview conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

39
40
41
42
46
49
50
51
52
53
53
54
55
56
57
57
59
61
62
63
67

5 CoMail – a collaborative environment for email . . . . . . .71
5.1 CoDesk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2 Description of CoMail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3 User evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.4 Suggested improvements to CoMail based on the user studies .

71
73
79
82

6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .85
6.1 User aspects of managing email . . . . . . . . . . . . . . . . . . . . . . . . .
6.2 Interface aspects that affect email usability . . . . . . . . . . . . . . . .
6.3 Technical practices that affect email usability . . . . . . . . . . . . . .
6.4 Some advice on design of email tools . . . . . . . . . . . . . . . . . . . .

85
88
89
91

7 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .93
A Appendices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .99
A.1 Industrial questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
A.2 University questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
A.3 Work situation questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . 108
A.4 Final questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

1 Introduction
This thesis describes and analyses problems that users of electronic mail (email)
encounter. The study is based on an email survey with 28 respondents, twelve interviews with email users, and user studies during the development of CoMail, our interface to electronic mail.
Email is used for person-to-person communication all over the world. Its use is growing rapidly and soon everyone with access to a computer will have access to email.
New groups of users will put new demands on the programs that handle email. The
increasing flow of email creates other demands.
The general question treated in this thesis is “What factors influence the use and usability of email?”. The main issues investigated are: impact of a large amount of messages, user interfaces to email, technical problems the users have with email, and
storage of email. The purpose of this study is to find general ideas of possible improvements and extensions of CoMail and other mail tools.

1.1 Specific qualities of email
Email is used for asynchronous communication. In [Palme 1995 b] the social, ethical,
economical and legal aspects of email are described as well as email standards, functions, techniques and research. In this thesis, email is characterized with five important
features: It is fast, non-intrusive, direct, computer processable, and can be equalising.
Email is fast

The time to transmit an email message between sender and receiver is normally less
than a minute between nodes (computers) with fix connection to the same local, widearea, or global (Internet) network. To nodes that are connected via intermittent (a few
times a day) phone modem calls, it might take a day.
Email is non-intrusive

The asynchronousness in email allows the sender to write the message whenever there
is time. The receiver can read the message whenever the receiver has time. There is no
need for the sender and the receiver to be close to a connection such as a phone at the
same time. Since email spans across time-zones, cooperative work between people
that are geographically or temporally separated is simplified.
Email is direct

Each email message is directed to an individual person or several persons. If the email
message is correctly addressed, it will reach the intended addressees and no one else.
Phones in offices are often shared. Typically 75% of the phone calling attempts fail
[Bair 1979]. A fax machine can be shared by a hundred people. A person that moves
around and uses different computers can still read his messages. Email fills a need not
covered by other media: Messages can be sent to large groups within minutes [Palme
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1995 b]. With TV and radio it is not (yet) possible to direct the information to selected
receivers.
Email is computer processable

A text transmitted via a fax can be read, but cannot directly be edited with computerbased editing tools without extensive postprocessing with Optical Character Recognition (OCR) or retyping. When the text is transmitted via email, the text can immediately be handled in a text editor or word processor. Pictures can be handled by image
editors. The growing market of multimedia demands audio and video in a computer
processable form and with email the distribution can be done without the loss of quality that follows transformations to and from analogue media.
Email can be equalising

Earlier studies have shown that email can give people that have problems with
expressing themselves on the phone new possibilities [Sproull & Kiesler 1991].
Sproull and Kiesler show that people may start to communicate with strangers, and
that formal status may becomes less important, for further details see “Communication
aspects” in section 3.2. According to Sproull and Kiesler, this can be explained by the
lack of social norms for email communication and that the sender is less aware of the
receiver (e.g. gender is not as obvious in email as on a telephone).
As a drastic example, the Zapatista rebels in Mexico use email and Internet to distribute their political statements. The Mexican government cannot control the flow of
information once it has been sent into the Internet [Communications of the ACM
95:4].

1.2 Problems in using email
Informal interviews with users reveal that there are problems connected with the use
of email. The main problem areas treated in this thesis are the following.
Problems caused by a large email flow

The more incoming messages, the more time has to be spent to read messages. It is
harder to search among many stored messages than a few. It takes time to write messages and replies. Many mail tools can give a sound or a visual signal when new mail
arrives. This can be disturbing and interrupt other tasks, in a similar way as a telephone does. A first guess could be that problems would increase when the flow of
email increases.
What do users do when they are overflown with email? Do they give up or do they
develop strategies to handle the situation? What kind of strategies? These problems
have been studied by e.g. [Hiltz & Turoff 1985] and [Mackay 1988]. The main difference between their studies and this study is that email programs have changed a lot
since 1985 and 1988, and that this study not only discusses the users but also the technical and the design problems.
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Users’ problems with the interface

There are a large number of email programs on the market, old tools with a simple text
based interface and more modern ones with a direct manipulative graphical interface.
They differ in many ways but also have a lot of similarities. These differences will of
course affect the use. How much can a graphical direct manipulative interface help
compared to a pure command language interface? How does the interface affect the
handling of email?
Users’ awareness of functionality

Some mail programs have a rich functionality, but are the users aware of how to use it?
Do the email programs solve the users’ problems in an acceptable way or could more
be done to help the user cope? What happens when a person changes from one email
program to another? Are the users aware that they can send multimedia email?
Problems for users to organise their email

Inexpensive disk memory allow email users to store most or all of their email. When
many messages are stored, the screen is no longer large enough to view all messages
and the messages must be organised in some way. Is the support for storing, searching
and retrieving adequate in the mail tools?
Problems that are specific for different work categories

Different categories of workers have different tasks, which may affect their use of
email. At an academic department, the computing facilities staff typically receives
much more messages than the research students and the researchers and from different
sources. Are the messages handled differently by different groups of users?

1.3 CoMail
The purpose of CoMail was initially to provide CoDesk, our user tailorable environment for computer supported cooperative work, see section 5.1, with an interface to
electronic mail. The development started with informal interviews of the secretaries
and the computing facilities staff at NADA. The input from those interviews, and discussions with the IPLab group were used as a basis for the first version of CoMail.
With a working version of CoMail guest researches and interested colleagues visiting
IPLab have tried CoMail and have provided valuable input. A formal user study has
been made by two computer science students as a part of their Master’s thesis [Hellgren & Olsson 1995].
Three colleagues have used CoMail as their only mail tool for a period of between one
month and six months. They found errors and their complaints and suggestions are the
reasons for many improvements of CoMail.
The development of CoMail gave insight into some of the technical problems a developer of an email program must solve. This insight was used as input in the questionnaires and the interviews.
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The iterative development of CoMail is still in progress. Most of the ideas and the conclusions from the survey and the interviews described in chapter four are not implemented yet.

1.4 Structure of this thesis
Chapter two describes some technical aspects of email and email programs, especially
functionalities and programs used in this study. Chapter three describes related
research about email that has influenced this study, including the development of
CoMail. Chapter four describes a questionnaire survey and interviews with email
users. Chapter five describes the development of CoMail and the collaborative environment around it. The thesis is concluded in chapter six with conclusions and suggestions for extensions.

4

2 Technical background
The focus in this thesis is on email from the user’s point of view, but some technical
background must be described. Email can be used in many different environments. In
this thesis the focus is on email via the Internet. This chapter starts with a description
of the technical practices that may affect the usability in 2.1 and continues with a
description of MIME and multimedia email in 2.2. The email systems used in this thesis are described in 2.3 The chapter is concluded in 2.4 with a description of some
functionality in email systems and different implementations of these functionalities.

2.1 Technical practices that affect email usability
Everything on a computer can be sent via email to another computer. Ordinary text
written with the letters A-Z seldom causes any problems, but other characters, letters,
applications, pictures and so on can. The A-Z alphabet works perfectly well in English-speaking communities, but almost all other languages have specific letters which
are as important as A-Z. In some cases the differences are small and can be solved with
e.g. accents, but in some cases similar letters have different sorting order (e.g. in
Swedish the letter Ö is the last in the alphabet). The lack of certain letters can be compared to removing a letter from the English alphabet when using a computer.
These problems can be handled by international standards, see e.g. the Unicode documents [Unicode 1991, 1992, 1993]. For the eight languages and alphabets in the five
Nordic countries, see [Nordic 1992]. In Swedish the problem is particular great with
the letters å, ä and ö. A short description of common reasons for this follows.
Most computers today base their data on eight-bit units, called octets (or bytes). One
bit represents zero or one. An eight-bit-byte can represent 256 different characters.
However, historically, normally only seven of the bits were used for storing character
data. Also, the computer software development was mostly done in USA, where the
characters A-Z often are sufficient for text and names. This caused implementing of
protocols for email handling in Internet under the assumption of use of the seven-bit
coded character set ASCII, which contains only the letters A-Z.
In the nineteen eighties, several 8-bit coded character sets – some vendor-specific and
other internationally standardised – were beginning to be widely used, e.g. in Europe.
When such a coded character set is used together with email handling software, written according to the seven-bit specifications in the Internet standards, there is obviously a great risk of malfunction. One common example is data distortion due to
zeroing of the eighth bit, see figure 2.1. The problem is already – in theory – solved,
through rewriting of the Internet standards, but it will take long before all software has
been adjusted to the new specifications.
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Original string:
As octets with the coded character
set ISO Latin 1, decimal:
As binary numbers:
After distortion most significant bit zeroed:
In decimal:
Corresponding ISO-Latin 1 string:

abåäö...
97 98 229 228 246...
01100001 01100010 11100101 11100100 11110110...
01100001 01100010 01100101 01100100 01110110...
97 98 101 100 118...
abedv...

Figure 2.1: Data distortion of eight bit characters
Another problem is usage of different coded character sets in different environments.
E.g. the character Ö (a frequent letter in Swedish, but also in e.g. German, Hungarian,
and Turkish text) are in Sweden coded as the octet values 92, 133, 153, or 214,
depending on the coded character set used.
If an email with such characters is sent to another computer, the result may be that
these characters are displayed as another character at the receiver. E.g. an ‘Ö’ sent as
92 will be displayed as ‘\’ at the receiver. The octets arrive undistorted, but the receiving computer interprets them in the wrong way. The receiving computer must also be
told how to interpret these characters. This problem can be solved for Internet users by
consistent use of MIME (see 2.2).
Protocols

When an email message reaches its destination it is stored on a mail server. The mail
server can be a designated computer, or a designated part of the disk space. For reading, the message must usually be moved from the sever to a storing space. There are
three slightly different ways of doing that. Ordinary file movement (copying and deletion), the Post Office Protocol (POP), and the Internet Message Access Protocol
(IMAP). All three move the message from the mail server. File movement and POP
move the message (normally) to the home directory on a Unix machine or to the local
disc on a personal computer, see figure 2.2. IMAP gives possibilities to move the message to a mail file server, where the message can be read from any computer in the net
(by a user with access rights), see figure 2.3. IMAP gives possibilities to handle
administration with the mail file server, and thereby can make searching faster.
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Network
Mailserver

Mail is moved from the mail server to the local
computer. No access from other computers/terminals to the mail moved to the mail storage. However, new incoming mail can be read to another
computer/terminal.

Computer

Computer

Mail storage

Mail storage

Figure 2.2: The Post Office Protocol, POP.
POP is mainly used on personal computers, when the user always handles the mail on
the same computer. With the POP, a person's mail can only be transferred to one single
computer. A person that is using two computers cannot directly read the email from
more than one computer.

Network

Mailserver

Mail is moved from the mail
server to a mail file server. Mail
can be accessed from all computers/terminals connected to the
file server

Fileserver

Mail storage

Computer

Computer

Figure 2.3: The Internet Message Access Protocol, IMAP.
IMAP can store the messages on a file server that can be accessed from many computers. This is more convenient when several computers are used by the same person.
Both protocols exist in several versions. The protocols used at the moment (1995) are
IMAP2 and POP3. The protocol only defines how mail should be transferred. In order
to use the protocols there must be a protocol client that supports the protocol.
The next version of IMAP (4) is interesting because it will support disconnected use
(as POP already does). With IMAP4 it will be possible to connect to the server, fetch
the messages, disconnect and start reading, writing, deleting and sorting the messages.
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The next time the server is connected the written messages will be sent and the message structure will be mirrored on the server. This liberates the user from constantly
being connected and still (in contrast to POP) allows connections to the server from
different terminals.
IMAP4 also supports several users that can be connected to the same mail box at the
same time. This means that a group can share a common address for mail that is
directed to the group and not to an individual.
File and folder structure

Regardless of protocol, the email program can use different ways to store the messages. In an ordinary file system we distinguish between files and folders (directories,
catalogues). A folder is a grouping object where files and folders can be stored.
In some email programs this structure is preserved with each message in a separate
file. Many email programs have a structure where one file contains many email messages. This simplifies implementation of some functionalities, such as searching, for
the email program constructor, but the user cannot in an easy way read the mail with
any other program but the email program. In this thesis the structure with many messages in one file is named “mbox” after its name in “mail”, the “classic” text command
based Unix email program.
Another problem is that even if two email programs both use the mbox format, they
may not be able to read each others' mbox files. The reason is that when program A
fetches new mail from the mail server, it adds tags to the message and uses these tags
in further processing. Program B does just the same, but uses tags of its own type,
which means that B cannot read mbox files from A and/or vice versa.
With a good interface the internal structure of how the messages actually are stored on
the computer can be hidden from the user. The resemblance between a file and a message, a file directory and a mail folder can be preserved in the interface.

2.2 Multimedia mail
MIME – Multipurpose Internet Mail Extension is intended to be an “Internet standard”
for how to structure email in a standardised way so that the receiving email program
should know how to unpack the message and display it in the same way as the sender
sent it. In July 1995, MIME had the status of “draft standard”, the final step to a standard is intended to be taken during the winter 1995 [RFC 1800].
MIME handles seven different formats: text, message, audio, image, video, application and multipart (combinations of the formats above). These formats make it possible for the receiver to know what the message contained when it was sent [Borenstein
& Freed 1992]. In order to display complex contents, the receiving users’ email program must know how to interpret it.
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For example: If the sender uses the coded character set “ISO 8859-1” (also known as
ISO-Latin-1), with Ö stored as 214, the recipient’s email program must know what
“ISO 8859-1” is in order to display the right character. If the sender uses MS-Word to
write a document and sends it as a MS-Word document, the receiver cannot display it
without access to MS-Word on the receiving computer. These problems are not solved
by MIME.
Together with a user friendly interface, MIME can liberate the user from knowledge of
the internal structure of the message, coded character sets and the receivers mail tool.
The sender can focus on writing the message and the receiver on reading it, not how to
transform it to and from different encoded formats.
MIME gives email users a possibility to send multimedia messages. Some new possibilities and advantages of multimedia messages compared to ordinary text email or fax
messages are the following.
1. Formatted text is more pleasant to read than unformatted text (with proper formatting).
2. Pictures can describe things that are difficult or impossible to describe with text.
3. A shared fax is non-private, the message is only black and white, paper and print
are often of bad quality, and the information is not (easily) computer processable.
MIME can be used to solve problems with characters outside A-Z for Internet users,
but as long as there are non-MIME programs, there must also be possibilities in the
mail programs to convert messages with distorted national characters to their original
shape. As an example in Swedish, there are situations where åäö can be distorted to
characters shown as e.g. {}\, or edv, or \214\212\232, or invisible control characters.
For the around 70 different ways of (mis)representing Swedish letters, see [Jarnefors
1994]
As many new standards, MIME has problems of becoming incorporated in all communities. “Interoperability” is a conference organised by the Swedish Network Users
Society (SNUS). At Interoperability 1995, only half of the ten participating email programs passed the test for MIME functionality in Sweden [Fältström 1995].
MIME is defined to enable the passing of email messages with embedded pictures,
sound and video, but this multimedia mail will also add problems for users with dialup connections. An uncompressed sound recording of someone reading a full text page
in this thesis (approximately 2 minutes recording, ≈ 21 MB) will take about half an
hour to transfer via an ordinary 14.400 baud modem. With a 2MB connection, it will
take about 90 seconds. Sending email with embedded video demands, in practice, that
the connection is made via a coax or fibre cable [Furht 1995]. The file size is of course
also a problem when messages should be stored. Hard discs are large, but not infinite.
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2.3 Examples of email systems
Today there is a large number of commercial, shareware and freeware email programs.
They all share some basic functionality such as the ability to read, write and send
email, but the differences in how to do that can be great. Here follows a description
based on four interface categories with the most simple first and the most advanced
last: pure text, text with menus, graphical and direct manipulative. There are other
ways to group them, e.g. after multimedia possibilities, but the standard for multimedia is still so new that it is not so useful as a category.
The main differences between the interface categories are described below as well as
some characteristic feature of the programs. Within each category examples of systems are given. Most programs below use IMAP. Eudora uses POP and Pegasus runs
on a Novell server with similar functions as the IMAP protocol. After the name of the
program the version number of the program used in this study is added.
Pure text

Pure text email programs require only a simple text terminal (or a text terminal emulating program) to run. There is no visual support for remembering commands. The
number of messages visible at the same time is limited to one or to the screen size (if
the messages are short, more than one may be visible). Two typical programs are mail
and MH, both Unix based.
The first, Unix mail, see figure 2.4, is a program where a large amount of (mostly) onecharacter commands can be used [man Sun 4.1]. Main advantages of Unix mail is that
it is simple, fast and does not need to store outgoing messages on a file, which gives
possibilities to send email even though the file system is full or out of order.

Figure 2.4: Unix mail with a list of messages and an opened message.
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MH 6.8 is a Message Handling system originally developed at RAND Cooperation,
then improved and widely distributed by the University of California at Irvine [Rose &
Romain 1990]. MH is used directly from the Unix shell, see figure 2.5, and after each
command the control is returned to the shell. The MH-commands have mnemonic
names like scan (to scan the list of messages) and comp (to compose a new message).
Each message is stored in its own file (not like the mbox format) which gives possibilities to handle the mail with other programs, and ordinary Unix-commands. MH has
many possibilities to adapt the program to the user, e.g. defining what editor to use to
compose or read messages.

Figure 2.5: MH list of messages and an opened message.
Text with menus

When menus are added to a program the user does not have to memorise commands,
only recognise them. An example is Unix based Pine. Pine 3.87 was constructed at the
University of Washington in Seattle and is intended to be easy to use for beginners.
Pine uses only one window, so you cannot see both the list of messages and an email
message at the same time or two messages at the same time. A (user invented) remedy
is to have another terminal window (when possible) where another Pine process is run
with a read-only view. The sending of a message can easily be temporarily postponed,
to allow the user to view other messages. Commands are given with one key, sometimes in combination with the ctrl-key.
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Figure 2.6: Pine main menu. Note the command menu at the bottom.

Figure 2.7: Pine list of messages
Graphical, non-direct manipulative, interfaces

With graphical support it is possible to have several messages open at the same time in
different windows. Using a mouse can often be an alternative to typing commands.
Buttons and fast-keys can be used for common commands. Examples are Mailstrom
for the Macintosh, Slate for Unix and Pegasus 3.11 that runs on both Macintoshes,
DOS and Windows machines. There is also a version of MH named xmh with a graphical interface and an extended version, exmh, with MIME-support.

12

Technical background: 2.3 Examples of email systems

Figure 2.8: Mailstrom with a list of messages and two opened messages

Slate 1.2 is a multimedia email program with conference possibilities. In contrast to
other programs the editors for formatting text, sound, pictures and video are built-in.
This means that a multimedia message can be read in Slate, without any use of other
programs. Slate uses its own format BBN/Slate, but outgoing mail to receivers without
Slate is automatically transformed into ordinary text.

13

Olle Bälter: Electronic mail from a user perspective

Figure 2.9: Slate with a multimedia message.

Direct manipulative interfaces

A graphical interface with mouse can include direct manipulation for dragging messages between mail folders or between the email program and the rest of the file system. The mail tools in this study that at least partly support drag-and-drop are Eudora
and Sun's Mailtool V3.
Mailtool V3 is a Unix program that must be run under OpenWindows for full functionality. It handles drag-and-drop between the file system and the program, but not
between mail folders. The possibilities to have several mail folders and message windows open at the same time are not available. Only one folder and one message can be
open at the same time.
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Figure 2.10: Mailtool V3, dragging an enclosure from the file system.
Eudora 2.1 runs on both Macintoshes and PC-platforms and has a similar look-andfeel as Mailstrom. Eudora has a queue of outgoing messages that can be sent all at
once, so there is no unnecessary waiting when a message is sent and another should be
written. This together with the POP-protocol simplifies use when a person is disconnected from the net. Messages can be dragged-and-dropped between mail folders
within the program, but not between the file system and the program. Several messages can be open (in several windows) at the same time.

Figure 2.11: Eudora with two open folders and two open messages.
Conclusions

The studied systems display little difference between a text with menu and a graphical
interface. The main difference in functionality is that a mouse can be used. A disadvantage of graphical interfaces is that text terminals cannot be used. A good interface
for a user that uses different terminals would therefore have two modes:
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1. A graphical direct manipulative interface with support for drag-and-drop both
between the file system and the mail tool and within the mail tool. It should be possible to have several message and folder windows open at the same time.
2. A text interface with menus, with at least the most basic functionality.

2.4 Functionality
The functionality in the different groups of email systems are rather similar, but the
necessary actions to perform a function differ. Examples are here taken from one mail
tool in the text category (Unix mail), one tool in the text with menus category (Pine),
and one mail tool in the direct manipulative category (Mailtool V3). Other mail tools
used in this study having interesting features are also mentioned.
The tasks described are writing and sending a new email message, answering, forwarding, storing, overviewing messages, and handling of email addresses. The sorting
and searching functionality is mentioned only briefly. For a more complete view of
searching and sorting see [Reignier 1995 and forthcoming].
Writing and sending

In Unix mail an email message can be written and sent in two ways; by sending a file
or “direct message writing”. The first case can look as follows (bold text is output from
the computer):
computer> mail addressee <filename

Direct message writing:
computer> mail addressee
Subject: topic
cc:
This is the contents of the message.
.

There is no additional command to send the message. Note that the input of the message is finished with a single dot in the beginning of a line. In this write mode (that is
during the writing of “This is the contents of the message.”), commands can
be entered with a leading tilde (~) to e.g. start an editor with the message. The second
possibility to write and send messages can be used even when the file system is out of
order and is very fast for short messages.
In Pine, messages are written by entering the “Compose” window (by pressing “C” or
selecting “COMPOSE MESSAGE” and pressing return in the main menu). The compose window has message header fields that the user fills in as a form (using arrow
keys or the tab key to move between them). Addresses can be entered manually or by
the T-command to enter the address book. Messages are sent by pressing ^X.
In Mailtool V3 the “Write”-button opens an empty mail window where the message
and the address can be written. Despite the graphical interface, there are no possibilities to cut and paste. The message is sent by pressing the “Send”-button. Pressing the
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button with the right mouse button shows a pop-up menu which gives possibilities to
send and then close the application, close the window, clear the window or send and
leave the window as it is.
In Eudora it is possible to put outgoing messages in a queue and send them all at once.
This has the advantage that the user does not have to interrupt the writing to wait for
the messages to be sent (this can take anything between a few seconds to several minutes, depending on mail tool, the network, the number of recipients and the size of the
messages). The user first writes all messages and then selects the “send now” menu
alternative, and can continue with other tasks. The computer will then of course be
busy in the background for a while.
Reply

In Unix mail, a reply to the sender is made by the command ‘r’ and the number of the
message. A capital ‘R’ replies to the sender and all the recipients of the message. After
the reply-command, the write mode is entered.
In Pine the R-command gives a choice of including the replied message and if there
are several recipients to that message Pine asks whether the reply should be sent to the
sender only or to the sender and all recipients.
In Mailtool V3 there are four different ways to reply: To the sender, to the sender and
all recipients of the message, to the sender with the message included, and to the
sender and all recipients with the message included. After the reply-command is
entered, the write window opens.
In Eudora the reply command replies to the sender only. If the “alternative” key is
pressed at the same time as the reply command is chosen, the reply will be addressed
to the sender and all recipients.
Forward

In Unix mail messages can be forwarded by using the ~f-command and the number of
the message. The message that should be forwarded will be included in a new message. After the ~f-command the write mode is entered.
In Pine the F-command can be used to forward a message.
In Mailtool V3 a message can be forwarded with the menu command “forward”. The
write window is then opened with the message included.
Store

In Unix mail messages can be moved between mbox files by the ‘save’-command.
After the save command a message list and the target mbox file should be entered. E.g.
save 17 42 oldmessages

will move message 17 and 42 to the file oldmessages.
Pine stores by default all outgoing messages in a folder for a calendar month. When a
new month begins, the users is asked whether the two months old folder should be
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deleted or not. Incoming messages are stored in the folder ”inbox”, which grows and
grows, also over month bounds, and had to be kept under control through manual deletions and movements of messages between folders.
In Mailtool V3 one message at a time can be moved by selecting a folder from the
Mailfile menu to add the folder to the move menu, then selecting the message, and
then select the target folder in the move menu. If more messages should be moved to
an already added folder, they can be moved to any folder in the move menu by selecting the message and then a folder in the move menu. The only way to move several
messages at the same time is to use the search with the “select all” option and then the
move menu. There is no way to select more than one message manually or to deselect
just one of the searched messages.
Overview of messages

It is sometimes valuable to see other messages at the same time as a message is composed or read. Preferably it should be possible to, at the same time, view several lists
of messages, from different folders or even the same folder, and several messages,
both old and new.
In Unix mail the numbers of visible messages and folders are limited by screen space,
see figure 2.4. Several windows can be opened towards the same mbox file, but there
is no support for handling inconsistencies between the two versions, (as in Pine
below). The last saved version is the only saved version.
In Pine, only one message or a folder can be viewed at a time, but there is support for
starting a read only version in another terminal window that gives possibilities to view
in one window and edit in the other (Pine locks the mail file). Another possibility is to
postpone the sending (^O-command) of a message while viewing other messages.
Mailtool V3 does not support the possibility to have several messages and folders
open at the same time in different windows, there is only one folder window and one
message window.
Address storage

Addresses can be stored as aliases or in an address book. An alias is a (short) name and
an address or a list of addresses that should be connected to that alias. The short name
can then be uses as an alias for the address(es). An address book is a list of addresses
and names. Preferably other information can also be added to a person. Both aliases
and address books can be created by writing the information by hand, or by extracting
the information from a message.
In Unix mail there is no support for addresses, but aliases can be entered in the .mailrc
file (that also contains a lot of other settings).
Pine has a “take” command that extracts the address from an opened message. This is
a nice feature since the user does not have to write the name and the address of that
person. However, the user has to write a “nick name” (an alias) for that user and that
user’s address. Pine also supports alias names for groups of users.
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Mailtool V3 has support for aliases, but all addresses must be entered manually. There
is no support for an address book.
Sorting messages

Sorting is used to display a list of messages in a different order.
There is no support for sorting messages in Unix mail.
Pine has possibilities to sort messages by Subject, Sender, Date, Arrival date and Size.
Mailtool V3 has support for sorting by date, sender, subject, size, status and number by
selection from a sub-menu.
In Eudora, messages can be sorted by clicking on the header line in the mail list view
window (e.g. sender, size, and date). Messages can also be prioritised at five different
levels and this priority can also be used for sorting. Eudora also has filtering possibilities where the user can define rules for what to do with messages, e.g move to other
folders or change their priority.
Searching messages

Searching is used for finding a single message, or a group of messages, with some
attribut(es). When a group of messages is found it is sometimes convenient to refine a
search by applying another search-command to that group of messages. E.g. first
search for all messages from a person and then search for just the messages from that
person in the last ten days.
In Unix mail, it is possible to search for characters in the subject line, mail from a
specified user and messages of a certain type such as deleted, new, old, read and
unread messages.
& /foo displays a message list with all messages that have “foo” in the subject line.
& balter@nada.kth.se displays a message list with all messages from balter.
& :d displays a message list with all deleted messages.
There are no possibilities to refine a search in Unix mail or to combine any of the
search alternatives.
Pine has a rich functionality for searching messages, but only for information in the
header fields (not on the contents of the body). A search can be refined by applying
another search criterion to a selection. Messages can be selected manually as well.
Several messages can be selected with different criteria and commands can be applied
to the selection. A disadvantage is that it is only possible to search in one folder.
In Mailtool V3 there is a search window where criteria can be entered for common
header tags: to, from, subject etc. The matching messages become selected in the mail
list window but to view the messages a button in the search window must be used.
Once a message in the messages list is selected, all others are deselected. There are no
possibilities to refine a search.
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When a search is started in Eudora, the user is asked which folder to search in. After
each folder is searched Eudora asks whether it should continue with the next folder,
the search is however continued in the background. This enables the user to start a
search and continue with other tasks, while still having full control over the search and
the possibilities to e.g. skip a large folder where the searched message definitely not is.
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In this chapter, the status of research on usability in electronic mail today is described.
In some sections, the impact of the described research on CoMail is mentioned. The
chapter opens with some advice on how systems can be designed in 3.1. A summary of
relevant research in electronic messaging follows in 3.2 and the chapter is concluded
with a description of some important experimental and pioneering systems in 3.3.

3.1 User centred design
User centred design focuses on the user’s needs and abilities. There are many formal
methods defined on how to design for the user, see e.g. [Gould 1988]. Many developers share the insight that in order to be able to make a good design a person, or a team,
must not only have technical knowledge, but also knowledge in other disciplines such
as psychology, sociology and design. The principles upon which a system is built
affect the usability of the system.
Usability

A general term used today for expressing the quality of an interactive computer application is its usability [Nielsen 1993]. Usability is a complex concept for which some
aspects can be measured in terms of time to complete tasks, number of mistakes,
number of actions, and need for help, but mainly it is a quality. Dix, Finlay, Abowd &
Beale (1993) express it:
“The primary objective of an interactive system is to allow the user to achieve
particular goals in some application domain, that is, the interactive system
must be usable.”

Nielsen defines five attributes of usability:
• Learnability, a system should be easy to learn so that a user quickly can use it productively.
• Efficiency, once the user has learnt to use the system, it should be productive to use
the system.
• Memorability, a system should be easy to remember so that casual users can recognise how to use the system even after a period of time.
• Errors, catastrophic errors should not occur at all, other errors should be few and
the system should provide means to recover from errors.
• Satisfaction, the users should enjoy to use the system.
The international standards authority, ISO, is drafting a standard (ISO 9241) to define
usability for office environment work stations.
To fully understand the design principles that follow, some terms must be described
first (in the email context):
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Metaphors are used quite successfully to teach new concepts in terms of ones which
are already understood. Similarities between a known domain and the new one are
noted and operators from the known domain are transferred to the new one [Dix et. al.
1993]. An example is the desktop metaphor of the Macintosh which made computer
usage easier for many people.
Direct manipulation is incremental action on visible objects in the interface with a
rapid feedback. Actions are possible to reverse, every user action is a legal operation,
and text commands are replaced with actions to manipulate the visible objects directly
[Shneiderman 1983], [Dix et. al. 1993]. An example is moving a message from one
folder to another by grabbing it, dragging it to the other folder and dropping it into the
folder.
Feedback is important so that the user always knows what the computer is doing [Dix
et. al. 1993]. Feedback can be divided in three different types:
1. Information that shows that the computer has understood the user’s instruction.
2. Information that shows that (and how) the instruction has been executed.
3. Information that shows that the execution may take time.
An example is selection of messages from a specified user. When the selection is performed, the program can e.g. give information at the bottom of the screen “Performing
selection, sender=balter”. A watch is shown to indicate that this will take some time
(still better: how long it will take), and when the selection is made the text at the bottom of the screen changes to “Selection, sender=balter”.
Portability allows users that are shifting between different computer platforms to use
the same program, or at least use the same data. An example is persons with a Macintosh at home and a Unix machine at work being able to handle mail at both places.
Consistency is use of identical terminology in prompts, menus, and help screens, and
similar commands in similar situations. An example is that the delete button could be
possible to use for deleting characters as well as messages and folders. This applies on
several levels, there should be consistency both between, and within applications [Dix
et. al. 1993].
Passive adaptability is when the program is user tailorable. An example is when the
user can decide e.g. whether to use a Swedish or an English interface. Pro-active adaptivity is when the program itself adapts to the user [Dix et. al. 1993]. For example, if a
person constantly deletes all messages from a person without opening them, the email
program could ask if it always should delete messages from that person. Such adaptivity is difficult and must be implemented carefully. It can be handled by “intelligent
agents” [Maes 1993] that draw conclusions from the way the user handles messages
and tries “intelligent” guesses on how the user e.g. wants to have messages organised.
Undo is an important functionality. With the possibility to undo the latest action(s), the
user will be more apt to explore the possibilities of the program and therefore learn
more about it and maybe even better ways to work with the program [Shneiderman
1987].
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User centred design

This section describes principles that were useful as a guidance for the design of
CoMail in order to improve usability, to motivate people to use it, and for the testing of
CoMail.
Heckel (1982) writes about 30 elements of friendly software design and 8 counter-productive instincts that are typical for engineers. These counter-productive instincts are
very obvious when email programs are studied. Two examples:
• We structure for internal organisation. –A user does not want the program’s internal
structure to intrude into the external interface. But it does. Mail tools using the
mbox file format do not remove a message when it is moved to another folder.
Instead the message is marked for moving. To actually move it, another command
(expunge or similar) must explicitly be performed. The reason is that it takes time
to remove a part in the middle of a file (the mbox file) and append it (or insert it) in
another file.
• Our knowledge constrains our vision. –A user is focused on the task he is trying to
do, and not the mechanism for doing it. More than once people have replied to all
the recipients of a mailing list instead of just the sender (that was intended).
Norman (1988) gives many interesting examples of good and bad design of the things
we see and use daily. Doors can be opened by pulling and pushing. A good design is to
make the pushing obvious as an “affordance” by only providing a plate to push on and
no handle. A bad design is to provide a handle that invites to pull even on the pushing
side. A good design invites the user to do right, a bad design deludes the user to do
wrong or in worst case even to destroy things.
Looking at the world in Norman's way, a world of terrible design is revealed around us
and new examples can be found everyday:
• Bicycles leaning towards a house with a sign stating “No bicycle parking”. Five
meters away there is an empty cycle stand. Illiterate bicyclists? No, the stand is too
narrow to hold the broad tires of their mountain bikes!
• Beautiful straight line pavements meeting in right angles and a track of dirt across
the corner of the grass field inside. The pavements was not built where the users
wanted to go!
Norman suggest two principles to cope with these problems:
1. Make relevant parts visible.
2. Give each action an immediate and obvious effect.
Janlert (1991) expresses the same ideas:
“The most basic demand on a user interface is that it should be designed so that
the interaction becomes understandable for the user”.

Poltrock and Grudin (1994) have made the observation that successfully overcoming
technical hurdles is far from a guarantee of success. They have found eight challenges
for the developer of a successful system. Five of these were relevant for the development of CoMail:
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1. Who does the work to make an application succeed and who benefits from it?
Or as Cockburn and Thimbleby (1992) put it: “All additional work must be motivated by personal benefit”. There are always problems with mail formats and preferences when a person switches from one mail tool to another. In order to
appreciate CoMail, the user must find it easy to try CoMail, therefore all the necessary software installations should be made by those that have an interest of having
their tool tested, instead of writing an instruction and burden the user with the
installation.
2. Obtaining a critical mass of users.
This was no problem since everybody at the university site already used email.
However, ideas that required that CoMail was used in both ends, could not be
extensively tested by “real” users, since the group using CoMail was small.
3. The social, political and motivational currents that software must navigate.
Among the research students at the laboratory, those that developed in Smalltalk
were both interested and motivated to use CoMail. A success for CoMail could
result in a more wide-spread use of Smalltalk at the laboratory.
4. Providing the flexibility required by variable work routines.
This can be achieved by allowing several ways to solve a task.
5. Designing infrequently used features to be unobtrusive but accessible when needed.
In CoMail the search functionalities were hidden in the interface, to not disturb the
novice user.
Twidale, Rodden and Sommerville (1993) have drawn several conclusions from their
development of the Designers NotePad. Although users find it difficult to articulate
new requirements to support their areas of expertise, they can be most effective (and
vociferous) in saying what is wrong or missing from a provided system or prototype.
Petroski (1992) observes:
“Only a few men have sufficient integrative ability to invent form of any clarity,
(but) we are all able to criticize existing forms”.

Twidale et. al. continue with defining the advantages of using authentic tasks rather
than invented tasks to test a system:
• It is naturally much more engaging for the user.
• The users ideally focus on their problem rather than the system, which is how the
final system will be used. If the interface is clumsy and fails to allow this focusing
the developers can spot what needs correction.
• Real world problems are different from artificial tasks: they are messy, do not fit
into neat classifications, always contain exceptional features, are open-ended, contain elements of ambiguity and have a history and a future (so the system must cope
with existing documents, ideas etc. and provide some product that can be used in
later design stages or activities).
According to Twidale et. al. only when the most glaring errors and omissions are identified and remedied is it possible to spot the more subtle ones that are nonetheless crucial in their influence on usability, see figure 3.1.
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More subtle errors and omissions are
smaller. They are unlikely to be
detected until the less subtle ones have
been spotted and rectified. Simple test
cases might not involve them and not
detect them.

Figure 3.1: Illustration of the gradualist approach to developing and testing:
using simpler cases first [Twidale et. al. 1993].
During testing of a system, there are always some general and particular suggestions
of improvement. Twidale et. al. believe it is more productive to heed the particular,
especially at the early stages of design. A user performing a task sees the need for an
improvement with a hands-on experience of both the system and the task. General
suggestions are particularly common from people observing a demonstration of the
system but not using it to solve a problem of their own. When the user with hands-on
experience notices problems with the application, the problems are genuine in a working situation. The general suggestions have often little to do with genuine problems.
Twidale et. al.’s findings leads to the conclusion that iterative design is very useful
when constructing a system that relies on interaction with the user. Similar techniques
with iterative design has been used for a long time e.g. at Apple [Houde 1992]. Houde
describes how prototypes are created in MacroMind (nowadays Macro Media) Director (an animating and scripting environment), that enables rapid production of simulations of interface ideas. As the design progresses C++ is used to create prototypes to
test more fully formulated solutions.
The small group of CoMail users contributed to the development with genuine, handson problems. They worked with CoMail as their only mail tool for several months.
Their views, comments and complaints were extremely valuable for the development
and to find the bugs. A new version of CoMail was released once a week during this
period.
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3.2 Studies of electronic mail
A lot of research has been done on email. In this section, the research papers relevant
to this thesis are described shortly. The papers are here loosely organised into five
areas, which are partly overlapping. The areas are communication, filtering, mail format, interface and studies of email users daily work. Each area begins with a description of the area and ends with the conclusions drawn from these papers and how this is
related to the development of CoMail.
Communication aspects

Email is for many people a rather new medium. The speed and the asynchronousity
implies that the communication process may be different from other media from a
social point of view.
Sproull and Kiesler (1991) have studied the introduction of electronic mail into organisations and describe the changes of communication and the consequences of the new
technique to communicate. The consequences can be grouped into social and technical
factors. They conclude that it is very hard to predict the consequences, especially
socially.
In the beginning, the technical consequences are most apparent, especially the
increased efficiency. The efficiency increase is mainly due to the following factors.
• Speed of communication
Email is as fast as a telephone within a company and there is no waiting for the
sender of a message. No waiting for the receiver to pick up the phone and answer,
or hang up an ongoing phone conversation.
• Asynchronous communication
The sender can write and the receiver can read at different times. The sender does
not even have to know where the receiver is at the moment. Email can be read from
many places.
• Ad hoc communication
The ease of communication supports informal meetings. Short discussions can be
handled via email messages.
• Accelerate the flow of information
It is easy to spread the same message to several recipients and forward incoming
information to others.
The changes in social systems surface more slowly but some are:
• People communicate with new people
It is easy to stay in touch even for people that meet seldom in person. Distance has
less importance.
• Dependents change
When people communicate with new people they receive information from new
sources and the old, maybe formal, ways of achieving information become less
important. Assignments can be given directly by email without passing any superiors. Groups may be distributed and still have a rich communication.
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• Formal status becomes less important
Many things are less apparent in email: gender, looks, intonation, position and status. Message passing that in a formal organisation always should go through the
head of a department can be short-circuited.
• The way people behave and think may change
When information comes from new sources, people may start to think in new directions. E.g. when using the short-circuited message passing mentioned above.
• More work is needed to achieve consensus
When the formal status becomes less important it becomes harder to use status to
enforce decisions, everyone can have their say.
According to Sproull and Kiesler, the content of electronic communication is more
honest and straight forward because the sender is less aware of the receiver. For faceto-face communication there are social norms and instructions, implicit and explicit.
Electronic communication introduces a new social situation. Norms are few and not
accepted or known by all the users.
One main advantage of electronic communication is evident when a group is separated
by distance and/or by time. A disadvantage (?) is that more discussions are necessary
to achieve consensus, it is hard to convince people of new opinions via email.
Severinson Eklundh (1986) studied the dialogue process in communication via the
COM system, and discussed the nature of email dialogues compared to spoken communication. A problem brought up in this study (see also Severinson Eklundh, 1994) is
the fact that heavy users often do not deliver a response to a message within a reasonable amount of time. This may have the effect that the waiting recipient may try to
attribute the silence to some particular reason. This can be frustrating for the recipient
since the real reason for the late or missing answer is overload and not lack of interest.
In the COM study Severinson-Eklundh (1986) discusses the need for a context to
email dialogues. Almost half of the users reported that they would often or very often
check if a message had been received. Due to the COM functionality of providing possibilities to follow dialogue threads, the possibilities to include a message in a reply
was not used at all.
In a recent paper, Severinson-Eklundh (1995) discusses the need for a context to email
dialogues. This can be achieved partly by including the previous message in a reply.
Another way is to have support in the mail system for following the dialogue threads.
In many systems today, messages have to be searched for manually.
Conclusions

Email is more than just a way to communicate via computers. Email will cause more
communication between people that already communicate, and contacts between people that have not communicated before. This increase in information can cause problems for the receivers and the speed of email communication puts demands on the
receivers to answer quickly on email messages. The interface and the functionality
will have a strong influence on the way the users work and use email.
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Use and need of filtering

Filtering is a process where rules are defined for how to prioritise, sort and delete messages. Theses filtering rules can be applied both to sort incoming messages in different
folders before they are read, and to messages already read and stored in different folders.
Jeffries and Rosenberg (1987) present a suggestion for an interface to handle filtering
of electronic mail. They have studied 18 users and found that with their form-based
language, non-programmers could produce filtering instructions at the same speed as
programmers could do with a procedural language. Programmers using the form-based
language were even faster.
Westergren (1989) also points out the need for filtering in her study of a PortaCOM
installation. The message systems should support dialogue structure better and at least
support filtering and sorting of incoming messages. Messages should be possible to
limit in time (if the user does not read a message within a certain time, the message
could be erased, e.g. a message about a possible lunch meeting is not interesting in the
afternoon). Westergren also points out that the user should be able to list areas of interest and direct and receive messages that could be interesting for a person with those
interests. The system should also support deleting of messages that the user does not
want to read. Shet and Maes (1993) report similar needs in their paper “Evolving
Agents For Personalized Information Filtering”.
Mackay, Malone, Crowston, Rao, Rosenblitt and Card (1989) have developed and
studied the Information Lens system and found that useful rules can be created based
on the fields present in all messages (e.g. To:, Subject:, From:). People used these rules
to prioritise messages before they read them and to sort messages after being read.
Delete rules were used primarily to filter out messages from low-priority distribution
lists. Mackay et. al. quote an interview with a user:
“these two (filtering) rules changed my life”

The problems with filtering are discussed in [Malone, Lai & Fry 1987], see also the
description of the Andrew Message System here in section 3.3. Malone et. al. describe
the problems with excessive filtering (the rules can be used to filter out messages that
are personally addressed, users of such a rule could become less responsive to information from other people in the organisation), imperfect finding (people may have difficulties knowing what they want and do not know that they want to see a message
until they have seen it) and conflicts of interest (an advertiser that has a message that
most people would filter out may send messages with a popular topic to trick people to
read them).
In [Killander WWW 1995] an effort to develop intelligent agents for filtering messages is described. The intelligent agent tries to draw conclusions from the way the
user reads and sorts messages; and after a while tries “intelligent” guesses on how the
user wants to have the messages organised.
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Conclusions

These studies indicate that there is a need for filtering and it will probably grow with
the number of incoming messages. Filtering can be based on the header fields in email
messages and rules can be defined in such a way that non-programmers can use them.
Filtering has been left out in CoMail while waiting for the user's opinions on filtering
in the questionnaires and interviews.
Studies of use of mail formats with extensions

Electronic mail messages consist of two parts: A list of headers and a body. The body
is used for the actual message. The headers define e.g. who the messages should be
sent to (the To: field), the topic of the message (the Subject: field). Some of these headers are mandatory, but most are elective. Widely accepted in the Internet are the headers defined in [RFC 822], but new headers can be added. When new headers are
added, other mail tools will not understand the headers, but in an experimental system
this can be used to demonstrate the possibilities.
There is research on both what can be done with the existing email headers (e.g. those
in [RFC 822]) and how these headers can be extended to support new functionality.
An idea is that email can be used to distribute programs within a message and when
the message is opened, the program is started. This interactive mail is interesting, but
since these interactive messages have many similarities with computer viruses, the
security problems are severe.
The headers can also be used to confirm delivery of messages. However, even though
it would be convenient for the sender of an email to know when the receiver has read
it, it is not always true that the receiver thinks the same. The receiver may not want to
reveal that he has opened a message that he did not have time to read. There are systems that have possibilities of delivery confirmation, e.g. COM [Palme 1995 a].
Goldberg, Safran and Shapiro (1992) write “when electronic mail is used for computer-mediated conversation, users often find it hard to maintain dialogue continuity”.
Their solution is “Active Mail”, a system that uses email to distribute interactive messages. Active Mail supports ongoing interactions between sender, receiver and future
participants through direct (non-email) communication channels. This is done by starting other processes that can handle other means of communication. They also discuss
how their system can be used to schedule meetings in a better way than ordinary calendar programs.
Cockburn and Thimbleby (1992) report about the Mona system. Mona uses the header
information in RFC 822 format to establish two paired link types with each message:
• previous and next message by the same user
• the inferred cause(s) and response(s) of a message
The previous and next relationship is based on the time of sending. The cause and
response is based on the arrival time of a message to a group of recipients (a similar
relation can be based on the contents of Subject field and Re:). This information is
used in Mona to build a web of the conversation structure that can be displayed graph-
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ically. In their 1992 system the rules that defines the cause and response links were
fixed, but they point out that a Prolog file could be used to tailor the behaviour.
In [Anderson & Gillogly 1976] computational email, email with embedded programs,
is mentioned. Borenstein takes up this idea in [Borenstein 1992]. Borenstein discusses
the advantages of building Computer Supported Cooperative Work (CSCW) applications on top of email and the security problems with embedded programs in email.
Borenstein solution to the security problem is “ATOMICMAIL”, a LISP-based language with all (?) possible security leaks removed. An alternative for sending email
with embedded program could be to use the programming language Java that is developed with these security aspects in mind [Java WWW].
Conclusions

These studies indicate that it is both desirable and possible to use the established
standard headers to enhance the support to follow dialogues in email tools, such as in
the Mona system. Adding new formats within the MIME-standard is also possible, but
requires that the receiver uses a mail tool with abilities to interpret these formats. In an
experimental system, adding new headers can be used for test and demonstration purposes, but to study if these new formats are useful, an established large base of users is
necessary to achieve a critical mass.
Interface paradigm experiments

Some researchers have studied the email interfaces and made paradigm comparisons
between direct-manipulation and command based interfaces and studied the time to
perform tasks and the number of errors.
Jones, Brock and Brassard (1990) have studied 28 users with three different user interface paradigms: Command line, Menu and Direct Manipulation. In this thesis these
interface paradigms are named “Pure text”, “Text with menus“, and “Graphical”
respectively in section 2.3.
Jones et.al. studied four different themes fundamental to email systems:
1. Visual Navigation
Many users found the steps in both the command line and menu interfaces tedious.
The programs could not provide a simultaneous view of the index while reading
mail and this was disruptive to their work. The direct manipulation interfaces
avoided this problem by providing a simultaneous display of the mail index while
users were reading or sending messages. Through the use of multiple windows and
the ability to point and click, the way in which users work with mail was extended
by the interface.
2. Organisation
Users felt overwhelmed by the amount of mail they received, and were uncertain as
to the structure of the organisation (folders) they had created. The direct manipulation mail system provided an advantage by making the organisational structure visible, but the users also demanded a search function that searches across all folders.
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3. Integration
Users requested greater integration between email and other processes such as the
electronic calendar.
4. Customisation.
Users wanted to customise their environments to suit their work style, e.g. mark
printed mail as read and shut off confirmation prompts.
The direct manipulative interface was superior for the two first themes, but also created new problems with synchronisation between windows when several windows
were opened at the same time.
Benbasat and Todd (1993) have done two experiments which examine the effects of
iconic and direct manipulation interfaces on the performance of casual users using an
electronic mail system. Results indicate that there were no advantages associated with
iconic representations compared to text-based representations of actions and objects.
The subjects were introduced to the system and then performed a task twice in succession. After a week they performed the task a third time. Subjects working with direct
manipulation interfaces completed their tasks faster than those with menu based interfaces. However, this difference in time was not significant when the task was repeated
a third time, indicating that the benefits to direct manipulation might diminish after a
learning period. No interface was better than the others in terms of reducing error rates
when interacting with the computer system.
An explanation to why no advantages were associated with iconic representations
compared to text-based representations is pointed out by [Ives 1982]:
“While an icon may be worth a thousand words it is not always the thousand
words the designer had in mind”.

Akin and Rao (1985) studied errors and time to perform certain tasks. They concluded
that the more knowledge or resources that are necessary in performing a given task,
the less efficient the interface is. The fewer commands used to perform a standard task,
the more efficient the system. While the total number of commands used by expert
users to perform these tasks is more or less the same as that of regular users, the pool
of commands used exclusively by experts is significantly greater in numbers than that
of regular users. Experts have a large “vocabulary” of commands but still use roughly
the same number of commands to perform tasks.
Akin and Rao suggest that the studied system, RdMail, should be improved with:
• Ability to manage visual data on the screen through a window, to scan short headers, simultaneously with other text or graphical information, while composing text.
• A graceful editing capability built into the mail system, rather than moving into an
edit mode.
• Greater facility to survey message contents without displaying all contents of messages files, i.e. the subject field and the first lines of a message.
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Conclusions

These studies suggest that direct manipulation could be useful for sorting messages in
folders. Icons should be used with caution and preferably for common tasks. Mostly
the common operations should be supported with buttons. It is an advantage to be able
to open an unlimited number of messages or folders at the same time, but then support
to close them all at once becomes desirable. At least part of the contents of the messages should be visible in the list of messages. The users’ need for different ways of
organising messages should be investigated. The traditional list of messages could be
complemented with a possibility to use two dimensions as in the Macintosh Finder.
Support for handling addresses in the mail tool is desirable. An ideal mail tool should
be possible to run on several platforms.
Studies of users daily work with email

Some research has been done on how the users of electronic messaging systems perceive their medium. These studies have been focused on the users point of view in
contrast to the earlier mentioned reports that often concentrate on what can be done
technically.
Nava Pliskin (1989) points both at the advantages “a wonderful dream come true; to
be in touch, daily and for free, with dear colleagues” and the problems. She bases her
conclusions on her own experience and divides the problems into four categories:
1. Addressing difficulties
When communicating with people outside your own site you often run into problem with their addresses. Even though an email always contains a return address,
that address is too often wrong. There is no catalogue with email addresses, like the
phone book. Mail computers in the net change name, sometimes without notifying
persons and computers that still try to use them. A similar function to the phone
message “The number has changed, the new number is #” would mean a lot.
2. Unreliability issues
There is no possibility to know whether a message has reached its destination or
not, until the addressee responds to it. Messages that for some reason cannot be
delivered are usually returned to the sender, but this is not always true. Some systems have an automatic acknowledgement of delivery, but Pliskin reports that even
that is unreliable. Acknowledgements have been sent without any delivery.
3. Medium limitations
From the users point of view it is impossible to send anything but ASCII-text and
there is no possibilities to send a signature (e.g. on a contract).
4. Interface problems
Users often have to retrain when their mail box is transferred to another combination of host computer and network.
Pliskin’s list of desirable improvements includes: Simplification of address codes,
automated address directory compilation, interfacing to other media and automatic
message tracing. The part with interfacing to other media has in theory been solved
now, at least partly, with MIME.
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Hjalmarsson, Oestreicher and Waern (1989) report similar problems for the six users
participating in their study: to know whether the message has reached its destination or
not and the lack of address catalogues. Other results are that when “elementary users”
(two secretaries) run into a problem, they prefer to ask an expert for advice rather than
using the help functionality in the system. Both the paper documentation and the online help were said to be difficult to handle and to understand in most situations. The
advanced users (two technicians) used the documentation more.
The study also indicates that “different users have different requirements” and that elementary users could not explain their needs or express their requirements. Some
requirements which the users did not think of spontaneously were revealed through
explicit questions during the interview. Hjalmarsson et. al. suggest that this may be
due to the lack of knowledge about what to demand, but it can also be due to the habit
of adapting to whatever technical tool is provided, and not demanding anything from
the tool itself.
Hjalmarsson et. al. suggest solutions to some of the problems: A modular design in
which various subtasks can be performed in different ways and that the end-users
should be involved in the design process.
Some of the users of email are overwhelmed by the information flowing into their
email boxes and conference systems. This overflow phenomenon has been studied by
Hiltz and Turoff (1985). According to them, this overflow causes the users to
1.
2.
3.
4.
5.

answer only parts of the incoming mail,
answer less correctly than they otherwise would have done,
store information and answer it when they have time,
systematically ignore some of the characteristics of the incoming information,
finally leave the system.

They conclude that overload, within the context of an organisation, is essentially a
behavioural phenomenon. Individuals must learn screening skills and develop shared
norms about sending behaviour so as not to impose unwanted material on others. It
makes more sense to address the inappropriate behaviour through social norms and
sanctions than to obscure the problem with software.
Mackay (1988) has interviewed 18 of 60 people at a research laboratory as a pre-study
of an introduction of Information Lens at that laboratory. In her study it was found that
the feeling of being overloaded varies a lot among people, independent of the number
of messages they send and receive. In Mackay's study one person felt that 36 distribution lists were few, while another person thought that 20 were a lot. One person
thought that it was possible to control the email situation when receiving 75 messages
a day, while another person felt overloaded with 23 messages a day. The users that feel
out of control are often, according to Mackay, the persons whose work do not demand
immediate response to mail, but feel that they cannot stop themselves from reading
anyhow. Persons who feel overloaded had some of the following characteristics:
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- subscribe to many distribution lists,
- try to read all of their mail but do not always succeed,
- save hundreds of messages in their inbox,
- often do not reach the bottom of their inbox,
- want to save a large part of their mail,
- maintain many folders on different topics where mail is saved,
- have difficulty finding messages.
Mander, Salomon and Wong (1992) have studied how users organise their papers,
messages and other physical objects of information in real life. Their conclusion is that
users like to group items spatially and often prefer to deal with information by creating
physical piles of paper, rather than immediately categorising it into specific folders.
Computer users are confronted with large amounts of information, but currently are
often provided only with a hierarchical filing system for managing it.
Conclusions

These studies indicate that it is desirable to have support for handling email addresses
built into the email program. Organisation of messages is essential and the mail program should preferably provide several ways to organise. The overload phenomena
could be studied in the questionnaires and interviews. There is an Internet standard
draft for support of tracing delivery of messages, but with the same objections as for
introducing new formats above (page 30), this was put aside in this work. Help should
be built into a system from the beginning. In that way errors, mistakes and bad interfaces in the help system become obvious as soon as a user has to go somewhere else
for help. Questionnaires are not enough for evaluation of user demands on programs,
more things will be revealed in interviews. The hierarchical way of organising messages is not the only possible way.

3.3 Experimental and pioneer systems
The difference between the email systems mentioned in 2.3 "Examples of email systems" and those that are mentioned here is that the systems here in some way differ
from, or are extensions of, traditional email programs with new ideas. Most of the
ideas are new ways to organise messages, filtering and support for group communication. Most of these systems have conferencing possibilities as well.
COM

KOM started as a conferencing system in 1978 at Försvarets Forskningsanstalt (FOA,
Swedish Defence Research Agency). English releases were named COM. It has a similar structure as the later USENET news, but supports private and secret meetings. All
messages in COM are stored in a database. The COM-system support dialogues by
allowing the user to go to the previous (and next) message in the same dialogue, or
simply skip a whole branch of messages in an uninteresting discussion. Therefore it is
easy to follow a dialogue even if you enter a discussion after a long time [Palme
WWW1 1995]. The pleasant feature of following dialogues is still missing in many of
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the modern email systems. Messages in COM were stored for approximately 4
months, before they were permanently removed.
The COM system, and later the PortaCom, was used by the Commission of the European Community as a central information exchange hub for several European cooperation projects. This system is known as EuroKOM and is run at the University College
of Dublin [Palme 1995 b].
A new version of KOM with a graphical interface will be released late 1996 and will
be running on PC’s, Macintoshes and Unix machines. THe new KOM version will
have a text interface as well and will have support for a common address book for the
site, as well as private address books. Messages can be erased automatically after a
folder specific time. Additional recipients can be added to, or subtracted from, a message even after the message is delivered [Palme 1995 a & b].
Palme has also written a checklist available on WWW with desirable email and computer conferencing features. The list includes features which, according to Palme, are
important to users, but seldom provided by existing email systems. Many of these features are in the area of better overview and organisation of the message data base
[Palme WWW2 1995].
Andrew Message System

Borenstein and Thyberg (1988 and 1991) reports about “Messages”, a high-end interface to the Andrew Message System (AMS). “Messages” is developed at Carnegie
Mellon University in Pittsburgh, USA. “Messages” runs under several window management systems and has built-in multimedia possibilities. It has a set of features
called “active messages” that in addition to the message also has information that
directs a particular interaction with the user. Examples are voting messages, return
receipt requests, enclosures, subscription invitations and redistribution messages. For
the receiver the active messages appear as messages that magically bring up dialogue
boxes and ask questions using mechanisms that are easy to understand.
AMS transparently supports messages which include text, pictures, animations,
spreadsheets, equations and hierarchical drawings, while supporting text-only commmunication with low-end machines.
In “Messages” it is possible to use a LISP-like language called FLAMES (Filtering
Language for the Andrew Message System) that can be used to automatically sort or
classify new mail when it arrives.
The Andrew Message System supports group communication by bulletin boards. The
bulletin boards can be private, public, official, administrative or any combination.
There is also an advanced customisation kit not intended for beginners.
During the development of “Messages” a help system “Advisor” was built upon the
features in AMS to handle questions from users. An attempt was made to automatically filter these messages to the persons responsible for different categories (“mail”
for those that only answered mail questions). However the filtering was no success.
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More than 50% of the messages ended up in the miscellaneous category, as unsortable,
because the users with problems had problems with specifying their problems. The
computerised filtering was replaced by humans. All help questions were directed to a
group of students that only answered simple questions and forwarded all other questions to a person they knew would know the answer.
“Messages” was in 1990 used weekly by more 5300 people to read bulletin boards and
is reported to be very popular among its users [Borenstein & Thyberg 1991].
Information Lens

The Information Lens has received a lot of publicity and many of the ideas have been
incorporated into commercial products. The system is designed to support people in
managing their electronic mail and other electronic messages. There is an advanced
filtering possibility available, designed both to screen users from junk mail and to find
messages of interest, even though the messages were not directed to the user originally. The filtering system supports cognitive, social and economic filtering. The cognivtive filtering is an intelligent match between needs of a user and contents of a
message. The social filtering is based on personal and organisational relations. The
economic filtering is based on message size [Malone, Grant, Turbak, Brobst & Cohen
1987].
The user can let Information Lens organise email semi-automatically. The user defines
rules based upon the contents of email and the email is stored in different folders based
upon these rules.
In Information Lens it is possible to define message templates. These semi-structured
messages can be used for the filtering and for more advanced tasks such as communication with other applications.
Another concept in Information Lens is the “anyone server” where users can send out
a message to an undefined group of users, the subset of the users that have defined
rules that match the properties of the message. The idea was that it would support
users with similar interest to communicate without necessarily knowing each other
[Bannon 1993].
Studies by [Mackay, Malone, Crowston, Rao, Rosenblitt & Card 1989] of Information
Lens show that users without significant computer experience can define rules and use
them. The templates are not necessary to define rules. Rules are used both to prioritise
messages before reading them and afterwards to sort them. Delete rules are primarily
used to filter out messages from low-priority distribution lists, but not to filter out personally addressed messages.
Many of the users did not find the system of use in their working environment. People
often wanted to determine themselves when to run the set of rules [Mackay 1990].
This was possible in Information Lens, but not intended from the beginning.
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Object Lens

Object Lens is the second generation of Information Lens. Object Lens has an interface that integrates hypertext, object-oriented databases, electronic messaging and
rule-based intelligent agents. According to [Lai & Malone 1988], Object Lens is a
knowledge-based environment for developing cooperative work applications. As the
name “Object” implies, Object Lens is object-oriented. Objects can use inheritance,
just like objects in object-oriented programming languages.
Oval

Oval is based upon the Object Lens system and can be used as an end-user programming tool. To test Oval it has been used to implement copies of cooperative work systems such as gIBIS, Coordinator, Lotus Notes and Information Lens. The name Oval
stands for Objects, Views, Agents and Links, which are the four key building blocks of
the system.
Objects represent things in the world such as people, messages and meetings. Views
summarise collections of objects and allow users to edit objects. Agents perform
active tasks for people such as moving, mailing and deleting. Links represent relationships such as between a message and its replies or people and their superiors.
The test implementations worked fine, but there are problems with maintaining large
numbers of linked objects [Malone, Lai & Fry 1992].
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4 Survey and interviews with email users
For finding factors that influence the use and the convenience of electronic mail it is
indispensable to study email users. This chapter describes the results of the survey
based on the University questionnaire in appendix A.2, the Work situation questionnaire in appendix A.3 and interviews made with twelve persons, a follow-up on the
two questionnaires or the Final questionnaire in appendix A.4.
The purpose of the study is to identify problems that are specific for different work
categories, problems caused by a large email flow, users problems with the interface,
users technical problems, and problems for users to organise their email.
This study is a parallel to [Lantz 1995] , that studies email use at an industrial site.
Both studies are parts of research on heavy mail users in the NADA/IPLab project
“Communication patterns in CSCW”, financed by the SAMT programme, a joint
effort by AMFO and NUTEK.
The survey method is described in 4.1 and the results in 4.2. A comparison of this survey and [Lantz 1995] is made in 4.3. Conclusions from these surveys are made in 4.4.
The interview method is described in 4.5 and the interview results in 4.6. The chapter
ends in 4.7 with conclusions from the interviews.

4.1 Survey method
The questionnaire in [Lantz 1995] was slightly modified (see “Industrial questionnaire” in appendix A.1) to form a new questionnaire (see “University questionnaire”
in appendix A.2). The reasons for the modifications were that some questions could be
formulated more clearly to reduce misinterpretations. The modified questionnaire was
sent by email to 32 users in a mailing list at a laboratory at a university site.
The research laboratory at the university site is a multi-disciplinary research group
consisting of 32 people from areas such as computer science, linguistics, psychology
and anthropology. The personnel consists of senior researchers and teachers, research
students, programmers and administrators. Email is used both for communication
within and outside the university. Many kinds of computers and email programs are
used.
A total of 28 people answered the questionnaire non-anonymously. The last 4 are people that are currently not working at the university site. The users that responded represents both novice users, experienced users and users with a very high load of email.
When most of the questions in the questionnaire had been evaluated, a set of six additional questions was sent by email to the university mailing list. These questions can
be found in “Work situation questionnaire” in appendix A.3. The reason for this questionnaire with extra questions was that we could not clearly identify some possible
causes of problems with the first questionnaire and during the evaluation of the
answers these questions were raised.
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General problems in handling email

The main question is whether the respondents have perceived problems with their
email. We asked in question 12 (U refers to the University questionnaire):
U12. How can you handle your electronic mail today?

The users were asked to select one of the following alternatives.
1) To handle my email has never been a problem.
2) I have some problems with my email, but I have not solved them yet.
3) I have had problems with my email, but I have found strategies to
handle it.
4) I am close to not being able to handle my email.
5) I am close to not being able to handle my email, despite having tried
different strategies.
6) I cannot handle my email.

There were six different answers, but to form groups with a significant number of
answers, these six alternatives are reduced in this evaluation: “No problem” (alternatives 1 and 3), “On the limit” (alternatives 4 and 5) and “Problems” (alternatives 2 and
6). The last group is occasionally split into “Problems” and “Severe problems”.
Problems are here defined as what the subjects themselves have defined as problems
when answering this questionnaire. This is a weak point in this study. The subjects
may have interpreted this question in different ways. Some of the respondents contradict themselves in other questions. Even though the respondents answered that they
did not have any problems in question 12, they reported problems in other questions.
The result of question 12 will be used in most of the following sections. Often in
attempts to determine what causes problems. Another question that is referred often in
the following sections is the free form question 21:
U21. What are the three major problems that you have with email?

4.2 Survey results
The answers of the University questionnaire and the Work situation questionnaire
were statistically evaluated. When frequencies are mentioned in this thesis their mean
value and standard deviation are written within parenthesises (m#, s#). In some cases,
the standard deviation is too large to be interesting and therefore omitted. Percentages
less than 10% (three people) are normally not mentioned.
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4.2.1 Professions
Different professions have different work tasks and this may affect there use of email
and the amount of problems. We asked two questions related to the profession:
U1. What is your profession?
_Researcher
_Teacher
_Research student
_Secretary
_Other:
U2. Describe your main work task.

Professions found at the university site are Researcher/Teacher, Research student, Programmer, Secretary and Student. The two last groups were small so they are here
joined into a group called Other. The answers are presented in figure 4.1 together with
the answers to question 12.

Profession
Researcher/Teacher

#

%

No
problems

On the
limit

Have
problems

Severe
problems

9

32

1

2

4

2

12

43

5

0

7

0

Programmer

4

14

4

0

0

0

other

3

11

2

1

0

0

28

100

12

3

11

2

Research student

TOTAL

Figure 4.1: Professions at the university site and their level of problems
Inspection of the table 4.1 shows a tendency to more (severe) problems for the
Researchers/Teachers than the other groups and no problems for the programmers, but
the material is too small for statistically significant conclusions.
The group of programmers can be interesting anyhow: why do they not have any problems at all? Are they unwilling to admit that they have problems or is their knowledge
of computers always enough to handle situations that would be a problem to other
users?
Totally at the university site 43% claim that they have no problems with email, 46%
that they have problems. Many subjects answered “no” when they were asked about
whether they had problems, but reported problems anyhow when asked more specific
questions.
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4.2.2 Size of email flow
When the flow of email increases, more time must be spent to read, answer, delete or
store messages. A large flow may be a cause for problems. We asked five questions
about the incoming/outgoing messages (ordered after their appearance in this thesis:
question 6, 7, 10, 16 and 5):
U6. How many email messages have you received and sent respectively in the
last 7 days?

The results are shown in figure 4.2.
number of users
received

20

sent

15
10
5
0-35

35-70

70-140

140-

number of messages per week

Figure 4.2: Number of received and sent messages in seven days
Most people receive less than 10 messages a day and send less than 5 messages a day.
The extreme high was a person that received 1000 messages a week (>140 a day) and
another that sent 100 messages a week (>14 a day). The person that received 1000
messages a week sent only 5 messages a week.
U7. How large amount (in percent) of your email is private (that is addressed
to you and not to some distribution list)?

The result is similar to a normal distribution around 50% and shown in figure 4.3.

Figure 4.3: Percentage of incoming messages that are private.
Many email systems have a folder where all incoming messages are stored, unless
they are moved or deleted. We asked in question 10:
U10. How many messages do you have in your incoming mail box (mbox,
inbox or similar)?
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The result is shown in figure 4.4. Most respondents have more messages in their inbox
than can be displayed on a computer screen. Especially the MH users have many messages in the inbox, see figure 4.12. The extreme high was 3500 messages.
number of users

8
logarithmic scale

6
4
2
10

100

1000

10000

number of messages

Figure 4.4: Number of messages in inbox.
The respondents received between 20 and 1000 messages in a week (m99). The
amount of private messages ranged from 4 to 90 (m32, s23), the percentage of private
messages from 1 to 100% (m53, s26). Each person sent between 5 and 100 messages
in a week (m28, s21). The inbox, the folder where a person’s incoming messages are
stored, contained between 5 and 7235 messages (m410). There is a positive correlation
(0.6, with 95% confidence interval) between the number of messages sent and the
number of private messages received, see figure 4.5. Those that send many messages,
receive many messages.

Correlation
Number of sent messages vs. # of private messages

0.6

95% confidence
interval
Lower/Upper
0.3/0.8

Figure 4.5: Correlation between number of sent messages
and number of received private messages.
There is no observed correlation, however, between perceived problems (question 12)
and the number of incoming/outgoing messages or the number of messages in inbox.
These results are similar to [Mackay 1988] and [Lantz 1995]. Our extremes were a
person with four incoming messages a day and severe problems and a person with 280
incoming messages a day that had never had any problems.
A t-test shows a significant relation (P-value 0.026) between problems and the quotient between the number of incoming messages and the number of messages in the
inbox, see figure 4.6. Since a user cannot do anything directly about the number of
incoming messages (except for leaving some mailing lists, but the relation is significant in relation to the number of incoming private messages as well, P-value 0.039),
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this means that it is important to regularly “tidy up” the inbox in order to keep the
number of messages as low as convenient.
Mean

Standard deviation

No problems

4.34

5.19

Have problems

0.79

1.41

Mean value for the quotient between the number of incoming private messages and the number
of messages in the inbox. An unpaired t-test of the null hypothesis (no difference in mean value
between the groups) gives a P-value of 0.0262 (2.62% probability that the mean difference
occurs by chance).

Figure 4.6: Problems vs ratio between incoming messages
and the number of messages in the inbox.
This may be difficult for the many users that use the inbox as a “to do” list, and are
overwhelmed with work. Therefore we asked in the Work situation questionnaire, see
section A.3, questions about the work situation (W1, W2 and W6):
W1. Do you feel that you have time to do what you should in your work?
Use a scale from 1 to 5, where 1 is no, you do not have time at all and 5 is yes,
you have time to do everything.
W2. Are you often stressed and in the last minute?
Use a scale from 1 to 5, where 1 is always stressed and 5 is never stressed.
W6. Who decide what you should do in your work?
Use a scale from 1 to 5, where 1 is someone else decides everything and 5 is
you decide everything.

However, no significant differences could be found between the group that perceive
problems and the group that does not perceive problems; and their rating of available
time, or their rating of the amount of self determination in their work. There is a weak
correlation (90% confidence interval) between a high level of perceived self determination and a high level of perceived stress. A conclusion is that lack of time is not the
only factor that affects the differences shown in figure 4.6. Therefore it is important to
support the user in limiting the number of messages in the inbox
When people read ordinary paper mail they often sort the messages, and may e.g.
throw away the junk mail, or read messages with hand written addresses first. Do the
email users handle their email in the same way? We asked this in question 16.
U16. In which order do you read your mail (several alternatives possible)?
_ Presentation order
_ Private messages first
_ Distribution lists first
_ Select based upon the sender
_ Select based upon the subject
_ Select after size of the message
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The messages were read in presentation order by 71%, the private messages were read
first by 29%, and the distribution lists by 11%. The sum is more than 100% since many
of the respondents use several strategies. Many of the respondents use different strategies depending on how much time they have. If time is short, many read only the private messages, unless they are waiting for a special message. In that case they use the
subject or the sender to select what to read first (depending on if they know who would
send that important message or if they know what the subject would be).
The respondents who read private messages first or read incoming mail according to
subject receive more messages than the average (P-value 0.04). The number of private
messages is not correlated to the order in which the respondents read mail. This indicates that more support to sort the incoming email might be useful.
Accessing the mail tool

When a new message arrives every fifth minute 24 hours a day, the receiver might find
it disturbing to have the mail tool is running continuously. Reading incoming messages may interrupt other tasks. We asked the respondents about their frequency of
accessing the mail tool.
U5. How often do you enter the email system?
_ Continuously. I read the mail when it arrives.
_ Several times a day.
_ Once a day.
_ Several times a week.
_ More seldom.

Answers are presented in figure 4.7. The mail system was accessed continuously by
54% and several times a day by 36%. Some subjects mentioned that they use the mail
system at home as well, and the access rate is much lower when they are at home (less
than once a day).
Access interval
Number of users

Continuously
15

Several times
a day
10

Once a day

Once a week
2

1

Figure 4.7: Access interval
Filtering

One way to ease the burden of incoming mail is to filter it. The only tools in this study
that support filtering today are Eudora and Slate. They allow the user to define rules
that move, prioritise or delete messages based upon the contents in header fields (e.g.
From, To, Cc, Subject, Size). We asked if the respondents would like to use such a
function in question 15.
U15. If there was a possibility to automatically sort arriving messages (in different folders, e.g. one for a mailing list, one for messages from a certain person), would you use that?
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Answers are presented in figure 4.8. According to the answers, arrival sorting would
be used by 75% if it was available, regardless of level of problems (question 12). An
interesting comment is that the only person that already had the possibility to do
arrival sort did not use it. However, that person received only 25 messages a week.
Yes
Number of users

No
21

Do not know
2

3

Figure 4.8: Hypothetical use of arrival sort.
4.2.3 Organisation of email
After some time of email use, the number of stored messages grows. When many messages are stored, the screen will no longer be large enough to view all messages and
the messages must be organised in some way or deleted. With many messages stored
there will be a problem with overview. We asked six questions about organising email
(question 9, 11, 14 and 18, in the University questionnaire and question 3 and 4 in the
Work situation questionnaire):
U9. How do you save the email you receive (several alternatives possible)?
_ All in the same folder.
_ A folder for each month.
_ Sort in folders after subject
_ Sort in folders after sender.
_ Delete everything.
_ Delete all messages after they have been take care of.
_ other:

Messages were stored in one folder by 50%, a folder a month by 14%, according to
subject by 36%, according to sender by 18%. Some used the “other” alternative and
declared that they deleted most of the messages (21%), or stored selectively in chronological order (14%). One person stored important messages in separate files (this person had very few messages). The strategy for storing email is not correlated to whether
the subjects have problems or not (question 12).
U11. How many email messages have you saved in different folders or files?

Answers in figure 4.9. The respondents had between 25 and 7200 messages stored
(m1500).
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number of users

logarithmic scale

8
6
4
2
10

100

1000

10000

number of messages

Figure 4.9: Number of saved messages

In question 14 we asked about situations where problems occur. The situations are
related to organisation and to other tasks.
U14. In which of the following situations have problems occurred (several
alternatives possible)?
_ When I shall receive information on what to do in my work.
_ When I communicate with others.
_ When I should order services from others
_ When I want to find relevant information for my work
_ When I should exchange documents (text files) with others.
_ When I should save messages
_ When I try to find saved messages
_ When I try to delete messages
_ Other:

Of these factors, organisation account for most of the problems; 18% of the respondents had problems when they were searching information, 25% when saving messages, 43% when searching messages and 39% when deleting messages. When asked
what the three major problems with email were (question 21) 36% mentioned sorting,
25% mentioned searching. In fact 100% of those that said that they perceive problems
(question 12) have problems with searching and sorting (question 14 and 21). An additional 33% of those that do not perceive problems (question 12) have problems with
searching and sorting (question 14 and 21).
When asked what the three major features with email were (question 22) 14% mentioned that automatic storage of messages was one.
Persons that are good organisers in the “real” world might be good to organise on the
computer as well and vice versa. This might affect the amount of problems so we
asked in the Work situation questionnaire:
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W3. What order do you have on your papers? (ordinary paper mail, reports
etc.)
Use a scale from 1 to 5, where 1 very bad order (many unidentified piles) and
5 very good order (all piles are possible to identify, everything is sorted in
files).
W4. What order do you have on your files on the computer? (documents, programs)
Use a scale from 1 to 5, where 1 very bad order and 5 very good order.

There is correlation between good order in the subjects’ papers and fewer messages in
their inbox and fewer messages saved, see figure 4.10. There is no correlation between
the respondents perceived order on their papers and on their files.
The respondents rated their order of files on the computer higher than the order of
paper in the real world (m3.9, s0.8, vs m3.1 s1.2). Those that perceived problems rated
their file order lower than those that did not perceive problems (P-value 0.0002), see
figure 4.11. No such differences could be found between perceived problems and the
recipients rating of the order in their room of ordinary paper files (in fact, the rating of
the order in the room was somewhat higher for the group with problems but this was
not statistically significant). This indicates that order of files and problems with email
are correlated. Better support for organising could decrease the level of problems perceived by the user.
Correlation

95% confidence
interval Lower/Upper

Paper order vs. # of messages in inbox

-0.57

-0.80/-0.18

Paper order vs. # of messages saved

-0.75

-0.89/-0.47

0.77

0.50/0.90

Number of messages in inbox vs. # of messages saved

Figure 4.10: Correlation between paper order and number of messages
in inbox and saved messages.

Mean

Standard deviation

No problems

4.5

0.5

Have problems

3.4

0.7

Mean value for the respondents rating of their file order, where 1 is very bad order and 5 is
very good order. An unpaired t-test of the null hypothesis (no difference in mean value
between the groups) gives a P-value of 0.0002 (0.02% probability that the mean difference
occurs by chance).

Figure 4.11: T-test for File order (on the 1-5 scale) vs problems or not.
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Delete

There is seldom any advanced support for deleting in email programs, but the need is
great. Of those that said that they had perceived problems (question 12) 60% had problems when deleting messages (question 14 and 21). An additional 17% of those that
had not perceived problems (question 12) had problems when deleting messages
(question 14 and 21). Deleting messages is in many systems the only way of reducing
the number of stored messages. There must be support both to delete and to undelete.
When people feel that they can delete a message and still have the possibility to undelete a few days later (if they find that a message should not have been deleted), they
will probably delete more. In the email systems known to us, it is only possible to
undelete during the same session.
Finding old messages

For people with many stored messages, finding a certain old message can be difficult.
The search can be done by reading through the list of messages until the searched message is found, or by first performing a selection. A selection can in the simplest case be
a different sort order, e.g to sort all messages according to sender. A more advanced
selection function may allow the user to e.g. select all messages that have a sender
with a certain name. The selection can be presented in a separate window and finer
selections can be made from that first selection. We asked the respondents how they
found the selections possibilities in their mail tool.
U18. Do you think that the possibilities to perform selections are adequate in
your mail tool?

The possibilities to perform selections were reported as inadequate in their mail tool
by 57%. Mailstrom and Mailtool V3 were rated better than Unix mail and MH, but
Mailstrom and Mailtool V3 still caused complaints from 40-50% of the users.

4.2.4 Email address handling
According to [Pliskin 1989] and [Hjalmarsson et. al. 1989] email address handling is
an important factor to improve the email programs. There are internal email address
books for companies and the SUNET catalogue that covers all universities in Sweden,
but no complete address book of all email users. In many places there is a “whois”
service that can be asked for the email address of a person. We asked how the respondents handle their addresses today:
U8. How do you handle email addresses of people that you communicate with
(several alternatives are possible)?
_ Use old messages.
_ Use an electronic address book.
_ Use a paper address book.
_ Remember the addresses.
_ Use another program that can search for addresses.
_ Other:
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To retrieve addresses 79% use old messages, 32% use their memory (remembered),
25% use an electronic address book, 18% some form of paper storage (internal phone
book, list of students, business cards). Those who use paper storage have a tendency to
be over represented in the group with problems, 78% of those who use paper storage
had problems. Of those who use an electronic address book, 71% also use old messages to retrieve addresses. This implies that there is something inadequate with the
address books.
Many subjects use the reply function to avoid searching for addresses, but when the
number of people that you communicate with via email grows, this will cause problems. Messages stored just to keep the return address will be too many to survey and
take too much disk space.
When asked what the three major problems with email were (question 21) 21%
claimed that address retrieval was one.
4.2.5 Mail tool interface aspects
The type of interface to the email handler, see section Examples of email systems, will
affect the use and maybe the amount of perceived problems. The choice of mail tool
determines what kind of interface the user will have. A Unix mail user will only have a
text interface, a Mailstrom user will have a mainly graphical interface. Since some
mail tools are only available on certain computers, the choice of computer can affect
which interfaces the user can choose between. Some users use a Macintosh, but handle
their email with a Unix program (or vice versa). Such cross-platform usage may cause
problems. We asked three questions related to the interface:
U3. What type of computer do you use mostly?
U4. Which mail tool do you use?
U19. Do you think that a direct manipulative interface would be an advantage when you handle email (to drag messages to folders, attach documents to
email messages)?

At the university site 75% of the personnel use Macintosh, 50% use Sun and 11% use
PC Windows. At least 36% use more than one type of computer. We did not ask for use
of more than one computer, but the subjects mentioned that anyhow. All researchers/
teachers except two use Macintosh, while the research students use Sun or both Sun
and Macintosh.
Of the Macintosh users 52% have perceived problems while only 36% of the Sun
users have perceived problems. The difference is not statistically significant.
A direct manipulative interface is perceived to be useful for handling email by 86% of
the respondents. There is no significant differences between the views on direct
manipulative interface regardless of computer type used or the type of mail tool.
Only 18% had at least a partly direct manipulative email interface, none of the
respondents had a fully direct manipulative email interface. There is no correlation
found between perceived problems and computer type, interface type, or cross-plat-
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form usage (persons that use one computer type, but a mail tool on another platform).
One conclusion is that the difference between the three simplest groups of interface
types (text, text with menus and graphical) are not large enough to cause any differences in the number of perceived problems. Comparative studies with fully direct
manipulative interfaces remain to be done.
The only mail tools in this study with at least three users were Mailstrom, Unix mail,
MH and Mailtool V3. Some notable differences in the usage are shown in figure 4.12.

Mail tool

# users

# emails
received per
week

# emails saved

# emails
received from
mailing lists per
week

# emails in
inbox

Mailstrom

8

61 (39)

680 (1000)

25 (26)

200 (140)

Unix mail

10

60 (35)

1100 (1400)

34 (26)

210 (300)

Mailtool V3

4

41 (17)

300 (320)

14 (7)

24 (12)

MH

8

64 (30)

2400 (2600)

27 (13)

1000 (1400)

28

99 (180)

1500 (1900)

66 (180)

410 (820)

All above and
Elm (1 user),
Slate (1) , Emacs
(1), Pine (2) and
Eudora (2)

Figure 4.12: Differences between mail tools, mean values and standard deviation.
The number of users do not sum up, as some users used several mail tools.
MH users have more messages saved and more messages in the inbox than others. An
explanation can be that it is easy in MH to view a list with only a part of the messages
in a folder, messages have a specific number, and it is possible to open messages without selecting them from a list. In most tools, all messages must be viewed in a list first
(e.g. Unix mail to identify the current number of the message) or a message must be
selected first in order to open it (all graphical tools). With MH it is also possible to use
ordinary Unix-commands to handle the mail. These three features together either make
MH more suitable for handling large quantities of stored email or MH-users less interested in deleting messages or both.
The users of Mailstrom, Unix mail, Mailtool V3 and MH have a tendency to receive
less from mailing lists than the average user.
4.2.6 Multimedia email
Multimedia possibilities, e.g. to send and read messages with embedded pictures,
audio or video, will affect both the interface and the usage of email tools. Editors for
pictures, audio and video must be added to the mail tools, more disc space is required
to store the messages. In order to find out whether this multimedia feature is important
to the users we asked in question 20:
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U20. In what way would multimedia messages (audio, video and pictures)
add something positive to your communication?

A total of 86% of the subjects responded that multimedia email would improve their
way of communication. The common reasons for this were that it would be possible to
send pictures (33%) and national characters (18%) (which has nothing to do with multimedia).
When asked what the three major problems with email were, 14% claimed that the
limited text format was one. Messages with formatted text (different fonts, sizes and
e.g. bold text) and national characters, has nothing to do with multimedia, but can be
solved for Internet users with MIME that also solves the multimedia problems. The
most interesting multimedia possibility for the respondents is the possibility to send
pictures. Nothing is mentioned in question 20 about national characters, but many of
the respondents knew, or hoped, that MIME would solve this problem as well.

4.3 Comparison between an industry site
and a university site
Lantz (1995) made a study of an industrial site. That study is similar to the study
described in 4.1 and 4.2. A comparison of Lantz (1995) and the survey in 4.1 and 4.2 is
given in [Bälter and Lantz 1995] and is shortly described here.
While the access rate to the email system and the number of incoming and outgoing
messages at the industrial site was similar to the university, the percentage of users at
the university site that perceive problems are higher than at the industrial site, see
figure 4.13.
No
problems
(1)

Have
problems
(2)

Have had
problems
(3)

On the
limit
(4, 5)

Severe
problems
(6)

Industry

55%

9%

27%

9%

0%

University

37%

40%

6%

9%

6%

Figure 4.13: Respondents experience of how they can handle their mail
There can be several explanations:
1. There could be more external communication at the university site. National characters are often distorted when email messages are sent between different computer
types or between different networks and attachments might become unreadable.
2. The use of modems could be more common at the university and that could add
problems for the email users.
3. The diversity in computer types at the university site, see figure 4.15.
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4. The diversity in mail tools at the university site, see figure 4.16.
5. The lower response rate at the industrial site, 29% compared to 88% at the university. When you send a questionnaire to people via email, the subjects that have
problems or severe problems with email may be less inclined to answer than the
subjects with no problems. At the university site, reminders could be sent by paper
mail as well.
Explanation 1 and 2 were investigated in the interviews, see section 4.6.

4.3.1 Storage of messages
More messages are stored at the university, see figure 4.14. The mailtool MH is treated
separated because it supports handling of large quantities of email. Even without those
users, more email is stored at the university. An explanation might be that email has
been used for a longer time at the university, and therefore the email users at the university have accumulated more messages. At the industry site, respondents with no
problems had fewer messages stored in their inbox than respondents with problems (a
t-test showed significant differences at the 97% confidence level).
in the inbox
Industry
University
University, mh users
University, except mh users

other folders

47

284

410

1500

1300

3000

170

1100

Figure 4.14: Number of stored letters, subjectively estimated by
the users (mean values).

4.3.2 Choice of mail tool
In this study, 7% of the industrial site users and 36% of the university users use more
than one computer type, see figure 4.16. The number at the university site may be even
larger since the question was ”Which computer do you mainly use”, but the respondents answered with several anyhow. The university policy on computers is to use the
type that fits the job task best, at the industry site, they have a policy to do development for the Sun-platform.
Sun

PC (DOS)

PC( Windows)

Macintosh

Industry

100%

5%

5%

5%

University

50%

-

11%

75%

Figure 4.15: Computer usage
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More than one mail system was used by 34% at the industrial site and 39% at the university, see figure 4.16. The dominating complementing system at the industry was
”MEMO” (16 subjects, 26%). No system dominated as complementing system at the
university. The number of users of more than one mailtool may be even greater at the
university since the question was ”Which mailtool do you mainly use”, but people
answered with several anyhow.
Mailtool

mail

MEMO

Mailstrom

mh

other

Industry

74%

26%

26%

-

-

7%

University

14%

36%

-

29%

29%

50%

Figure 4.16: Mailtool usage
4.3.3 Address storage
One of the reasons why the subjects store mail is to store the email addresses. This is
space consuming since the name and the address is around 50 bytes, but a typical short
email is around 2 kilobytes, including headers. Many people use old messages to store
addresses even though they have an electronic address book. At the industry site 49%
of the subjects that use an electronic address book still use old letters to retrieve
addresses. This indicates problems with the electronic address book. When the subjects at the university site were asked what the three major problems with email were,
21% claimed that address retrieval was one.
Old letters

Memory

Electronic
addressbook

Paper

Industry

50%

9%

60%

12%

University

79%

32%

25%

18%

Figure 4.17: Address retrieval
The problems with the electronic address book is related to the number of stored email
messages in figure 4.14. More messages were stored at the university where fewer
subjects used electronic address book. Of the subjects at the university that used an
electronic address book, 71% still used old letters to retrieve addresses. People that use
an electronic address book do not save less messages than people without electronic
address book. At the industry site, people that used the electronic address book stored
even more messages than people without an electronic address book! This is significant on the 99% confidence level, but it may be explained with a larger need for an
address book when the number of messages is large, and that the address book in Mailtool V3 is unsatisfactory.
There are no significant differences between the group that uses an electronic address
book and those that use other methods to store addresses and the number of received
or sent messages.
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4.4 Survey conclusions
Many of the email users perceive problems, even more than they admit. At the university these problems seems to be more frequent.
Work categories

The material was too small for stating significant differences in perceived problems
between the different work categories but an interesting observation was the lack of
perceived problems among the programmers and the (severe) problems among
Researchers/Teachers.
Size of email flow

Exactly as the previous studies [Hiltz & Turoff 1985], [Mackay 1988] the conclusion
of this study is that the size of the email flow has no influence on perceived problems.
However, the number of messages influences the need for organisation, see below. The
results from both the industrial site and the university indicate that it is important to
help the user to “tidy up” the inbox so that the number of messages in the inbox can be
kept low.
Interface

No significant differences in perceived problems between the interface categories text,
text with menus and graphical interfaces have been found. These results are similar to
a study of text-based and iconic representations in terms of time to complete tasks and
number of errors. There is no observed difference between text and icons in [Benbasat
& Todd 1993].
The support for direct manipulation when moving messages between folders, and
between folders and the file system are even in the best tools in this survey only partial. It is possible to drag within the mail tool or between the mail tool and the file system, but never both, in the tools used in this study. Since organisation is an important
source of problems, this lack of direct manipulation is unfortunate.
Technical problems and practises

National characters are often distorted and the email users perceive this as disturbing.
The respondents are aware that MIME can solve this problem (for Internet users if
everybody uses MIME consistently). Of the multimedia possibilities in MIME, sending pictures was the most interesting feature for our respondents.
Organisation of messages

Organisation of messages and files seems to be the single most important observed
source of problems. Drag-and-drop both within the tool and between the tool and the
file system could be an improvement. The search and sort facilities must be improved.
Most respondents have more messages in their inbox than can be displayed on a computer screen, but still they believe that they have better order of the files on the computer than of papers in real life. There is a demand from the respondents for more support
to delete messages.
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Many messages are stored just for having the address stored. An advanced address
book can give the user freedom to delete messages that are stored only to store the
address of the sender. Those that perceive problems have a tendency to use paper to
store addresses more than those that do not perceive problems.
Filtering incoming messages is an interesting possibility to help the user to organise
and maybe decrease the number of incoming messages that must be handled manually.
Support for keeping the number of messages in the inbox low might reduce the
amount of problems for some users.

4.5 Interview method
The results of the questionnaire surveys gave some new questions that influenced the
choice of subjects for the interviews. It was generally known at the university that the
computing facilities group uses email a lot, and probably receives much more messages than the subjects in the questionnaire survey. In all these three groups (industry,
university, computer facilities group) almost everyone have a background in computer
science or a related technical subject. Non-technical people could have another view
of email and its problems. Based on these considerations twelve interviews were made
to four different groups of users:
1.
2.
3.
4.

Two technically educated people at a technical commercial company
Five people at a multi disciplinary research group at a university
Three people at the computing facilities group at a university
Two non-technical people at two different non-technical sites

The interviews were made according to the description in [Patton 1980] of an informal
interview with open ended questions. As a preparation for the interviews, another
“Final” questionnaire (a union of the University questionnaire and the Work situation
questionnaire), see appendix A.4, was sent via email to the people in group 3 and 4.
Description of the interviewed email users

The two users interviewed at the industrial site participated in [Lantz 1995]. They
work with computers daily, and have a Master’s Degree in some technical subject.
Email is used mainly for communication within the company. Almost all people at that
company use Unix computers and Mailtool V3 as it is company policy.
The five subjects that were interviewed at the university site were working at the same
research laboratory that the questionnaire were sent to, see section 4.1. The interviewed subjects had participated in the survey and were selected to get a variety of
users with both few and many incoming messages, few and many messages stored and
users of different computers and mail tools.
The three subjects interviewed at the computing facilities group at the university site
are responsible for the computers for the 140 people at the computer science department and approximately 5000 students at the university. They work both with hardware and software and rely heavily on email for internal communication and with
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students. Several types of computers are used, but no PCs. Many kinds of email programs are used since the computing facilities group often tests new programs.
One of the non-technical persons works at a medical research institute and assisted
researchers when they need help with computations or their computer programs. Email
had been used for a few months at that department. Both PCs and Macintoshes were
used, Eudora was the only email program.
The other non-technical person works at a commercial company and had as main task
to supervise the data from product tests, but this person was also a general help with
computers and programs, although the person had no formal computer education.
Mostly Macintoshes, but also a few PCs were used at the company. At the time of the
interview, four different mail tools were used, but the company's goal was to reduce
this to one mail tool within a few years.

4.6 Interview results
The citations from the interviews are translated from Swedish. In some citations added
or removed parts are placed within “<>” to provide a context for the citations or to
secure the anonymity of the interviewees. Within parenthesises after some citations
there is a Q followed by a number and a text. The number after Q is the number of a
related question of interest in the context and the text is the current person’s answer to
that question.
Problems are more common at the university than at the industry site. Two of the suggested reasons from 4.3 could be investigated in the interviews:
1. There could be more external communication at the university site
2. The use of modems could be more common at the university and that could add
problems for the email users
The first is true while the last part of the second is false. At the industry site email is
used almost exclusively for internal messages, while email is frequently used at the
university for communication outside the campus area. At the industry site people do
not use modems, with few exceptions. At the university site people work both at home
using a modem and at the university site, with a few exceptions. However, none of the
interviewees complained about the modem or had any problems with the modem at
all, not even the speed.
In the rest of this section we describe with citations results from the interviews using
the same factors as in the account of the survey in section 4.2.
4.6.1 Size of email flow
In the interviews the subjects commented on their handling of their incoming messages. Four months had passed between the questionnaire survey and the interviews.
Most subjects had more messages stored at the time of the interview. The rate of
incoming mail was approximately the same. No numbers had decreased.
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The subjects from the computing facilities mostly wanted support for processing
incoming mail fast and to delete it:
“Let the mail program read in advance and sort all messages with the same
subject together. Not only on subject but also hierarchically within each topic so
that you can see which message is an answer to which.”
“It takes a long time to read and answer all messages. I think that default
answers would help, I mean “I don’t give a shit for your...”, or “We don’t do PCs
here.”
“I like to use one-character commands. It is extremely important for me that I
can process a large amount of messages in a short time. Most messages I can
delete at once. Of the 2000 letters I receive in a week, 1500 can be deleted
directly without any action, but I still want to see them. Even if it's only notifications from some computer that needs attention.”

The subjects from the computing facilities group share addresses (a message to “staff”
results in several messages to all members of the group “staff”), this causes special
problems with answering messages:
“It is not the large amount of messages that is the problem, except for the
chance that something may be lost in it. The worst problem is that there might
be a message that no-one answers. We should get some kind of warning after a
while when no-one answers a message <that we (staff) have received>.”

Others perceived the same problems as the computing facilities group:
“It would be nice if you got a reminder if you forget to do something about a
message”.

Cleaning the inbox is essential for some users:
“If the inbox grows up towards 40 messages, then I start to feel sick about it.”

There are also problems that you cannot solve with changes in the mail tool only
([Malone et. al. 1987] have drawn the same conclusion):
“It’s not the mail itself, it’s the amount of information in general that went
parodical.”

In the interviews the subjects were asked if they found arriving mail interrupting for
other tasks. No-one thought so.
“No I think it’s fun to receive mail” (Q6: 4 received messages a day, Q5: access
continuously)
“No I'm the one who makes the choice. I sort of only care when I want. I'm not
bothered.” (Q6: 70 messages a day, Q5: access continuously)
“Well, a little sometimes. But then you can, like, ignore it.”(Q6: 290 received
messages a day, Q5: access continuously)
“Yes, in a positive way. More micro-breaks that you need. So when I'm working
I get a reason to think of something else. I don't feel interrupted. If I have
something that I really think about, I don't care if something has arrived.” (Q6:
10 received messages a day, Q5: access continuously)
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This indicates both the importance of email and that email is perceived as less disturbing than a telephone. As a comparison, one might imagine a telephone call every fifth
minute 24 hours a day.
One way of eliminating many notifications from the mail tool about incoming mail is
to have a “hot list”. Only messages from the senders on the hot list, or people on the
hot list, will cause the mail tool to notify the arrival of a new message. The interviewees were asked if they would find such a function useful.
“I would definitely use the function to notify me if a message from this person
arrives.” (Q6: 29 messages a day)


  



!"#$ %! &('% )*+ ,!&- './" &-#$%01 &") % &

subject. I read my mail when it arrives.” (Q6: 4 messages a day)

As many other functions, some find it useless and some find it vital. Here, many
incoming messages might increase the interest in this function.
In the survey the wish for arrival sorting was clear. In the interviews, the subjects were
mostly positive, but had different views on how they wanted the filtering to work.
Some wanted incoming messages to be stored directly into folders, some wanted this
sorting only to be a suggestion for where to store the message after reading it.
“Arrival sorting is OK, but it shouldn’t be moved to a folder until I’ve read it.”

The only interviewed person that already had arrival sorting possibilities said:
“I would refuse to use a mail tool without arrival sorting. Arrival sorting is the
most important function.” (Q6: 170 messages a day)

4.6.2 Organisation of messages
From the survey it is clear that organisation of messages is an important factor for perceived problems. In the interviews the subjects gave suggestions on how they would
like be helped by the mail tool to organise and to delete. The exception was the two
non-technical interviewees. They had very few messages stored and used only the
inbox to store messages, although the rate of incoming messages was only slightly
lower than at the university site. This can be explained by a shorter time of usage of
email at that site, but also by that they use personal computers and are responsible for
their disk space themselves.
One conclusion of the suggestions in the interviews is that it is important both to
improve the current ways of organising and to provide totally new ways. Individual
adaption may be an important factor.
“I would like the mail tools to suggest a sorting and as I process each letter I
would normally accept it, but still have a chance to just delete it or put it somewhere else.” (Q10: 110 messages in the inbox)
“I moved everything that had to do with <subject> to a folder for it. But the support for that type of handling is not that good. You have to open that folder in
particular and it is very difficult to search for a message if you do not know
which folder it is in.” (Q10: 270 messages in the inbox)
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“I have a feeling that to get any order at all I would have to print out everything on paper and lay it out on a big desk <omitted> I do not have any good
idea how I could do that kind of sorting on the computer.” (Q10: 270 messages
in the inbox)

The possibilities to sort and search can be improved:
“It is important to be able to sort in different ways. Even when I have a folder
for a topic I would like to sort them within that folder.”
“There should be a way to search that is independent of the folder structure.”

A suggestion from one of the interviewees that had 9000 saved messages in 111 folders is an index function:
“I would like to have index possibilities. You could make a list of words, connected with a list of messages that you can find those words in. That would not
take that much space, but searching would be much faster.”

Deleting messages

To delete messages is an easy way to decrease the problems with organisation, search
and sort and those that do that in an organised way avoid many problems:
“I clean regularly.” (Q12: Never been a problem, Q11: 75 saved messages)
“It takes long time to read each <again> before I delete them. It is better to sort
them at once.” (Q12: Never been a problem, Q11: 200 saved messages)

The support for deleting messages can be improved, but there are also problems that at
first seem difficult to solve with a program:
“There are many messages that I throw away, and then regret that I’ve
deleted.” (Q12: Have had problems, but have found solutions, Q11: 900 saved
messages)
“The problem with storing so much mail is that you don’t know when a certain
message transits from being important information to history.” (Q12: Have
problems, Q11: 500 saved messages)
“The longest time is spent on scanning through all folders and deciding what
should be deleted and what shouldn’t.” (Q12: Have problems, Q11: 5000 saved
messages)

Other interviewees give simple suggestions to solve this problem with selecting messages that should be deleted:
“I keep certain messages a week or a month, but if I never open them, time
shows that I can delete them.” (Q12: Never been a problem, Q11: 75 saved messages)
“Sometimes I scan through my mail and say that I should delete all mail before,
well let’s say older than six months. It’s a little bit awkward, I don’t know.
There’s probably a better way to do it but as I have understood, you have to
select these messages.” (Q12: On the limit, Q11: 500 saved messages)

The interviewees where asked for their opinions on two possible solutions to the prob-
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lems with deleting messages: A waste basket where all deleted messages stay until the
user empties it or for a certain period of time, e.g. a week; and a function that deletes
all messages in a folder when they grow older than a (folder) specific time, e.g. a year,
similar to Pine’s “a folder a month”. Message-specific exceptions should be possible.
Most of the interviewees were positive, but stressed the importance of user control of
when to delete.
4.6.3 Email address handling
During the interviews, there were both suggestions for improvements and complaints
on the current address book functionality. The interviewees were asked whether they
would like the address to be automatically extracted from incoming messages. Most
thought that this was an excellent idea, but one person objected:
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receive messages via mailing lists from people that I never have had any contact with.”

Two of the interviewees spontaneously came up with similar ideas when asked about
the number of stored messages:
“I save messages for the only purpose to have the addresses. I would like to
have, to avoid saving a lot of uninteresting messages, a “save” button that
extracts the address and then you can fill in a comment on who this person is,
or let the program do it automatically. That is what I miss most.”
“You should have a program that scans through all messages and collects the
addresses so that you can shovel the rest of the crap.”

The demands on the interface to the address book are high. The address book must be
better than the current alternative:
“I keep a message from all people that I communicate with, even if I know their
addresses. It is easier to press r (for reply) than to write the address.”

Even though there is an address book, there must be something wrong with it when the
user prefers to make a new one:
“I don’t use the address functions in the mail tools. <omitted> I have made a
phone number list with the Finder <in the Apple menu with ordinary folders
and files>.” (Q4: Mailstrom user)

There are also suggestions for functionality that could be useful in an address book:
“If I had an address list, I would like it to be sorted by frequency after the
number of incoming and outgoing messages to that person. If you have it sorted
alphabetically, you might get a message from someone that begins with an A,
and you would see that person all the time, while you have to search for the
persons that you communicate often with.”
“I would like to be able to search for companies.”

One conclusion is that many things can be done to address books to improve their usability. For more details about improvements to address books, see 4.7.
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4.6.4 Mail tool interface aspects
The choice of mail tool is not always made after thorough testing and consideration.
At the industrial site Mailtool V3 and MEMO were parts of the standard user environment and this is the reason why all subjects at the industrial site used the same mail
tool.
At the university the choice of mail tool is free, but the only subjects in the interviews
that had actively chosen their mail tool by examining several different mail tools were
the subjects at the computing facilities staff. Others used their tools mostly by habit.
Often someone else had installed their mail tool and they had not investigated other
alternatives, even though they had problems with their mail tool and knew about other
mail tools that could solve some of their problems.
This may indicate that it is too complicated for an ordinary user to install a new mail
tool and that the problems with transferring email messages from one tool to another
are too severe. It is notable that almost all users in this study have a background in
computer science or a related area.
In the interviews the subjects spontaneously asked for integration with other tools,
more possibilities to do the same thing in different ways, better feedback and less limitations in the mail tool, such as forcing the user to use the mouse. A graphical direct
manipulative interface would be an improvement:
“Actually it would be more natural, I think if I had a tool to sort things in folders that were graphical. That you just dragged a message to a folder, then I
would do it more than I do now.” (Q4: text interface, Q10: 4900 messages in the
inbox)

A graphical direct manipulative interface will not solve all problems, there must still
be possibilities to use most functions from the keyboard:
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cope with drag-and-drop only, I think. You should naturally be able to do dragand-drop as well, but there should be many ways to do the same things in a
good program.” (Q4: graphical interface)
“A direct manipulative interface is important, but there must be a possibility to
process the mail fast, without reaching for the mouse.” (Q4: direct manipulative
interface)
“I admit that if I had a tool that allowed me to do a grouping of email, I would
do it, but it must be simple, it shouldn’t be more that a mouse click away.” (Q4:
text interface)

Many tools use a flag to show that a message is e.g. new, unread, marked, deleted,
moved, prioritised. Some, e.g. Pine, provide a flag for “replied” messages. These flags
should be user tailorable and it should be possible to set and clear these flags manually.
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4.6.5 Who is adapting?
From the questionnaires and the interviews it is clear that there are many problems
with the mail programs and that the users have many valuable things to say about the
interfaces and the functionality.
One of the subjects defined important aspects of usability:
“There are two things that decide whether a function is useful. It is how long it
takes to do it and how many steps I have to do.”

Naturally email should work like ordinary paper mail as much as possible:
“I would like the email to work as the same way as ordinary paper mail. But
now I have to think of formats here and formats there. Like, if I get a message
in arabic, then I have to find someone who can read it. Why should the mail
programs handle that?”

Portable computers demand very special knowledge, that few ordinary users have, for
connecting directly to the Internet TCP/IP (modem connection is simpler, but much
slower):
“Everywhere you go where they have a connection to the net, you have to ask
for an IP-address, bit mask, where the closest router is and what kind of name
server they have got and so on. I mean, it’s not like you have a socket in every
phone booth, but we will get there eventually.”

There are also problems that have nothing to do with the email program that forces the
user to work in an awkward way:
“One reason that I use mail on the Unix machine is that they automatically
backup for you. If the Mac crashes, even if it hasn’t happened yet, knock on
wood, you would lose your email.” (Q11: 9000 saved messages in 111 folders,
Q4: Macintosh user)

The other comments from the interviews are here divided in adaptation, consistency,
feedback, functionality and help.
Users are adapting to their tools

From the questionnaires and the interviews it is clear that the user must adapt to the
mail program. When people are faced with a problem, they solve it, work around it, or
adapt to it. This work-around or adaptation make people think that they do not have
problems with their mail tool, but they have:
“When I write to my American friends I write in Word and use the spelling
checker and then I copy the message.” (Q12: Never had problems)
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“I can only have one folder opened at the same time. I would like to have the
inbox opened at the same time as I’m reading some other folder to check some#$*
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The programmers answered in the questionnaire that they did not have any problems
at all. This may be caused by a resistance to admit that they have problems with a
computer, but also their ability to find fast solutions to computer problems:
“There are no problems with searching. I just read the entire mbox file into
Emacs and use ordinary Emacs-commands to search for whatever I want.”
(Q12: Never had problems)

One person did not want to use email from home because of the problems, but did not
think of this as a problem:
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stored in another way. This means that if I use mail from home I have to take
care of that mail box manually to get it into my ordinary tool.” (Q12: Never had
problems)

Some interviewees simply avoid to do certain tasks to avoid problems, but still refuse
to admit that this should be a problem:
“I have avoided problems by not using certain functions that I really would like
to have.” (Q12: Never had problems)

Apparently the subjects have more problems than they admit.
Consistency

In Mailtool V3 “close” on a read window closes the window. But “close” on a write
window closes the application. Once a write window is opened, the message must be
saved! No matter if the message is empty or if the message should be deleted, you still
have to save it! This and similar interface mistakes can be solved so easily, see e.g.
[Hellgren & Olsson 1995].
A severe consistency problem is the structure of the mail files that makes it so difficult
to switch mail programs. Almost every mail tool has its own format. Mail files and
address lists cannot be transferred from one tool to another. Modern word processors
can often read files from other word processors, even from other platforms. This
should be possible for mail tools as well.:
“My mail tool has an address book, but I only have one person in it. I was run#* 
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one.“
“I wish that the <file and folder> structure I have made should be possible to
use, not only for this program, but for other mail tools as well so that you can
use the best parts of each program. And then preferably for other programs as
well.“
“There is definitely an inflamed question if you should change to something
else. You must have the freedom to work as you want. Not forcing people to
work with Macintoshes or Unix-machines.”
“I have to discover that the message has an attachment and that I can do with
Mailstrom, but once I have opened the message with Mailstrom, then Eudora
cannot open it. So I have to send the message again and then very quickly turn
off Mailstrom so that Mailstrom does not catch the message again. So I switch
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to Eudora and read it. But it works.”

Programmers that have connections will of course always find solutions:
“No there is no problem with switching mail programs. You just call <the mail
guru> and he has some kind of magic converter between the formats, or you
can make your own filter to convert <the old files to the new format>.” (Q12:
Have certain problems, but have not solved them yet)

This can be a reason why the developers of email programs do not think of consistency
as a problem. Another reason is that the developers might think that they would loose
customers if it was too easy to switch mail tool.
Consistency in how programs handle e.g. attachments is also a demand:
“The attachments must work in all tools, not be tool dependent.” (Q4: direct
manipulative interface)
Feedback

Exactly as the consistency problems, feedback problems are very easy to find and to
solve, if you involve the users in the development process, but the interviewed users
had feedback problems:
“I don’t really know if the contents of these two search fields are connected with
“or” or “and”. Preferably it should be possible to choose.” (Q12: Have had problems, but have found solutions)
“This black dot means that it is unread I think, it will disappear if I open this
message, no it didn’t. Strange, I wonder what it is?” (Q12: Have problems)
“Here for example it says ‘no new mail has been received’ and then you might
think that you have not received any mail, but that is not the case. <omitted>
You see? I had mail even though it said that I didn’t, so there are many people
that wonder what that little sign is for.” (Q12: Never had problems)
Functionality

The interviewees spontaneously complained about the functionality in their mail tools.
Here are some citations and a short description on what should be done to the mail tool
to solve these particular problems:
“There is problems if the Mac goes down while Mailstrom is running. There is a
process left in the Unix machine that prevents you from running Mailstrom
again. You have to connect to the Unix system and kill a process there and then
start all over again.” (Q12: Have problems)

When the same user tries to run Mailstrom again, the process could be automatically
terminated.
“I have made a Word-document where I save addresses, and then I use cut and
paste. It’s a little complicated and maybe it will be impossible to manage after a
while, but it will do for now. “ (Q12: Have problems)

An address managing program that could communicate with the mail tool, or an
address book functionality in the mail program that could communicate (e.g. via files)
with other applications would solve this problem.
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“I don’t have a signature file because I don’ t want to have the same text at the
end always.” (Q12: Have had problems, but have found solutions)

A tool that provides possibilities for several signature files, and a default file that could
be selected by the user could be better.
“The mail tool asks me for a password each time I try to open a new folder. I
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 ou have to manage anyhow.”
(Q12: Have had problems, but have found solutions)







If the user so prefers, the mail tool could store the password during the session.
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less because a lot of ‘U’s and control characters appear instead of åäö.” (Q12:
Have problems)
“I sometimes write aao or aa, ae, oe instead of åäö. That is weak. “

Consistent use of MIME solves this problem for Internet users, but until all mail tools
support MIME, some functionality that convert the ‘U’s and control characters back to
åäö would be useful. At least between the character formats used on Sun, PC and Macintosh. If the user so prefers, the mail tool could automatically convert incoming messages with control or other strange characters.
“When you reply you often want to include the name of the person that wrote
the message in the first place, now I have to do that manually .” (Q12: Have had
problems, but have found solutions)

The name can easily be extracted from the message and easily inserted, see “Address
book” on page 76.
“It forgets what is written in the search field between searches, that is very
frustrating.
“When I search I have to know the folder to search in. That’s another reason to
keep all messages in the same folder.” (Q12: Have problems)

It is also a reason to let the search function work over all folders. The main reason to
perform a search is to find items that the user does not know where they are. Why
should the users have to know in which folder the searched messages are to be able to
perform the search?
The program is prioritised higher than the user

In some cases the user is not allowed to disturb the mail tool:
“It was disturbing <when the mail tool fetched a message every 5:th minute>,
because the computer slows down when it fetches mail”.
“If I mark a number of messages that should be deleted and delete them, then I
have to sit and wait until it’s done. I cannot do anything in the meantime.”
“It is possible to adjust it to automatically expunge <but I don’t do that> mainly
because it takes time.”

The users’ actions should have the highest priority. If it takes time to copy files (that is
necessary when messages are deleted and the mail tool is using the mbox format, see
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File and folder structure in section 2.1), then the messages could be removed from the
interface at once, and from the file system in the background.
Bad help

Some subjects wrote in their free-text comments to the questionnaires that they did not
know how to perform certain operations in their mail tool, even for operations that
they had searched for. Others asked for functionality that they already had, but were
not aware of. There are manuals and help systems, but there must be something wrong
with them. The subjects are not encouraged to explore their tools. Remember that
many of these comments are from people at the computer facility staff, experienced
programmers and computer scientists.
“It wasn’t hard to do, but I asked <name> before I tried myself.” (university
degree in mathematics with three years of computer usage)
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it done.” (computer facility staff)
“I have read the man<ual> page several times, but never managed to make the
select command work, except for the most simple cases.” (computer scientist)
“I have a feeling that I do not use all possibilities. That’s another advantage of a
graphical interface, it becomes easy to find more functions.” (computer science
teacher)

4.7 Interview conclusions
Much can be done with the mail tools to support the user. Some of these suggestions
have been described more thoroughly earlier in this chapter.
Size of email flow

When the flow of incoming messages increases, the need for support for processing
them fast increases. Direct manipulation with a mouse is not enough, there must also
be support for one-button keyboard commands. Filtering can be used so separate out
e.g. messages from distribution lists, as in Eudora. Default answers could help users
with a large number of incoming messages about the same topic. The results from the
surveys that indicate that it is important to keep the number of messages in the inbox
low are given some explanation in the interviews; too many messages in the inbox can
make the user uncomfortable.
Interface

Some functions in mail tools could have a different priority level than they have today.
The highest priority should be the user. When the user deletes a message, the message
could disappear from the screen at once and the control should be given back to the
user to continue with other tasks. The actual removing of the message could be done in
the background so that the user seldom have to wait. If the user so prefer, the messages
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could be marked for deletion instead.
The user must have control over the flags for read/unread messages and similar. The
help system should be developed together with users that do not know how the tool
works.
Format standards

It should be possible to read mail folders in several (all) formats to simplify use from
different computers and switching mail tools. The mail tool should preferably be running on all platforms.
MIME should be used to provide compatibility between sender and receiver. Consideration must also be taken to users without MIME and provide possibilities to at least
convert incoming messages with distorted national characters back to the original
characters.
Organisation of messages

Organisation can be supported both by improving the current methods, e.g with direct
manipulation, and by providing totally new ways such as an index for all words that
have occurred in the email messages. Drag-and-drop could be provided both within
the tool and between the tool and the file system. It should be possible to search in all
folders with one command. Filtering is a useful possibility, but the control on how and
when filtering should be done must be with the user. The tool should provide flags or
similar means to show which messages that are read, new, answered and so forth. The
user must be in full control of these flags. There should be support for following dialogue threads.
An advanced address book can give the user freedom to delete messages that are only
saved to have the address. A waste basket that stores deleted messages for e.g. a week
can also help. Today, messages can be undeleted only during the same session as they
were deleted.
Address book

Some functions for an useful address book are:
• Automatic extraction of addresses. It should be user tailorable whether it should
extract addresses and names from: all new messages, only when the user says so, or
only from certain kinds of messages.
• It should be possible to add more information than just the name and address.
• It should be possible to save the address book in some format that can be read by
other programs.
• It should be possible to read a file with name, addresses and other information, so
that an address book can be created by other programs.
• There should be a function that scans an existing structure of saved messages and
extracts addresses, names and information from all saved messages. The “take”
functionality in Pine is good, but not enough. When a user has used email for a
while and has hundreds of messages stored, and then switches to Pine, it would be
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very tedious to open each and every one of these messages manually just to extract
the addresses.
• The address book should provide grouping possibilities (alias names).
• There should be search possibilities to search for both for individuals and (sub-)
domains in the address book.
• There should be advanced support for deleting addresses, e. g. delete addresses
older (not used for) two years, delete all addresses from a domain.
It should be possible to view several messages and several folders at the same time,
preferably each in a separate window, as in e.g. Eudora and Mailstrom.
Adaptation to the mail tools

The users adapt themselves to the mail tools. Many users are not aware of this adaptation and answer that they do not have problems even though they can describe many
problems that they experience.
Users learn the inconsistencies of the programs and e.g. avoid using the “close” button
in some windows because it will close the application, instead of just that window. The
users are also aware of inconsistencies between mail tools, such as the impossibility to
read messages stored with Mailstrom from Eudora. Mail tools also use different formats to send attachments and national characters, which can give problems for the
receiver, who must have a tool that understands the format in order to read the message. Mail tools could be improved with possibilities to read other mail file formats.
The users have many suggestions for improvements in their mail tools that would be
valuable for the developers to know. Some of the most obvious mistakes occur when
the mail program is prioritised higher than the user; so that the user has to wait while
the program does work, e.g. sending email, that could have been done when time permits, in the background. Another is when not even computer scientists can understand
the manual or the on-line help.

69

Olle Bälter: Electronic mail from a user perspective

70

5 CoMail – a collaborative environment for
email
CoMail is an interface to electronic mail and is under development at IPlab since
1993. The development of CoMail is based on an iterative process of prototypes and
user studies. This chapter describes the development of CoMail. The influence from
related work is described in chapter 3 "Related research and development" (in particular the design principles described in 3.1 "User centred design"). The iterative process
of developing CoMail is not finished. Many of the suggested improvements in the survey and interviews are not yet implemented. The version of CoMail described here
was (mostly) implemented before the studies described in chapter 4 were made.
This chapter opens in 5.1 with a description of CoDesk, the environment for which
CoMail first was developed. A description of the development of CoMail and
CoMail’s most interesting features follows in 5.2. CoMail naturally contains many
functions, but when these are similar to other mail programs they are not mentioned or
only mentioned briefly. A summary of the results from studies of CoMail users follows
in 5.3. The chapter is concluded in 5.4 with a description of suggested improvements
of CoMail that follows from the user studies described in chapter 4.

5.1 CoDesk
The MultiG project was conducted from 1990 to 1993 [Pehrson & Sundblad 1994].
MultiG was financed by Swedish industry and the Swedish government (Telia, Ellemtel, Ericsson, NUTEK) and was a multi-disciplinary research programme with IPlab,
SICS and Teleinformatics as academic partners. One of the goals was to develop multimedia applications that are possible to use in a network with high bandwidth. One of
these applications was the Collaborative Desktop, CoDesk [Tollmar and Sundblad
1995].
CoDesk is a user tailorable environment for computer supported cooperative work. In
CoDesk, a room metaphor is used to “furnish” meeting situations. CoDesk is partly a
Macintosh-Finder-similar interface to a Sun/Unix-environment (see figure 5.1), partly
a set of tools that are used for cooperation and communication integrated into CoDesk.
A main purpose is to extend the ordinary desktop environment with objects and concepts, in the form of icons and operations, for cooperation between users at separate
work stations, that can be located in different parts of the world. A goal is to make
cooperation as natural and ubiquitous as use of files, programs and folders in the common desktop interface.
Email can be used for intense communication, with several messages exchanged with
the same person(s) within a few minutes, but in such cases there is often a need for
more direct means of communication. CoDesk provides an environment for direct
(synchronous) communication, as well as the indirect CoMail. The synchronous com-
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munication tools in CoDesk spans from simple talk, a window where two people can
write, to video conferencing and collaborative drawing on a “whiteboard”.

Figure 5.1: CoDesk
Another tool in CoDesk is CoBoard, see [Hägglund forthcoming] and figure 5.3.
CoBoard is a USENET-news similar tool that uses a bulletin board metaphor where
messages that are posted can be read and written by all people, not only by the author
of the message. In that case the first person who reads a question can answer directly.
The next person will then see both the question and the answer and the flow of information is reduced. CoBoard have functionality for awareness. If two users are reading
the same bulletin board at the same time, they will be aware of each other.

Figure 5.3: A CoBoard with four read and two unread messages
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5.2 Description of CoMail
The purpose of CoMail was initially to provide CoDesk with an interface to electronic
mail. An email program in CoDesk must understand what to do when different types
of icons are dropped onto the mailtool icon and vice versa. Informal interviews with
secretaries and the computing facilities staff at NADA were made before any programming was done.
Surprisingly, the secretaries were very pleased with email, even when they used such
old programs as Unix mail. The computing facilities staff had very many opinions on
what should be improved even in modern programs such as Mailstrom. Most of the
interviewed secretaries used email a few times per week while the computing facilities
staff used email continuously every day. This may be the reason for the differences in
opinions. When email is used infrequently, a simple interface with the most basic commands (read, write and send) seems to be enough. When email is used a lot, the
demands on the interface and functionality grow.
After the discussions with the computing facilities staff and in the IPLab group we
decided that a graphical interface to the Unix mail handler MH would be a good start.
Basing CoMail on an existing mail handler had several advantages:
1. No time had to be spent on developing code for low level parts such as fetching
mail from the mail spooler, make a list with headers of mail and so on. There are of
course more general ways of doing this, such as using the C library C-Client for the
connection between the interface and the server, but MH was a faster solution.
2. The interface for text terminals was already finished.
3. It would be easy for people that already used MH to test CoMail for a while and
then go back to MH (if they were not pleased, or felt that the interface was stopping
them from doing things that they could do with MH). CoMail and MH could be
used simultaneously without any conversions between mail formats.
A graphic interface was a natural choice for CoMail as CoDesk has a graphical interface. Menus were used to minimise the number of commands a user must remember,
see e.g. [Anderson 1990].
There are other graphic interfaces to MH, such as XMH and nowadays EXMH, but to
be integrated with CoDesk the mail program must be able to understand drag-and-drop
i.e. what to do when a document or a person or both are dropped on the mail tool icon:
(the document should be used as an email message, the email address of the person
should be added to a new email message or both). Since CoDesk was developed in
C++ with the Interviews system [Linton, Calder & Vlissides 1988], this was the first
choice for CoMail as well and after three months a useable version was running, see
figure 5.4.
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Figure 5.4: CoMail, C++-version.
The C++-version worked fine but had some disadvantages: The window was divided
into two parts, one for the list of messages and one where a selected message could be
read or a new one could be written. This means that only one message can be read at
the same time. The C++-version could only have one mail folder opened. Messages
could be moved between folders, but only via a menu choice, not by drag-and-drop.
User interviews clearly stated that a drag-and-drop possibility would be an advantage.
Most of these problems could be more easily solved in the Smalltalk\VisualWorks
environment than in C++ with Interviews. A new version was made in Smalltalk that
solved these problems, except for drag-and-drop. This first Smalltalk version, see
figure 5.5, had a richer functionality than the C++-version and took only two weeks to
develop.
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Figure 5.5: CoMail, Smalltalk version.
There was no support in VisualWorks to simply add drag-and-drop functionality. This
problem was rather difficult to solve, it took two weeks of programming before we had
a fully working solution. Now messages can be dragged between mail folders in order
to move a message from one folder to another, or into the mail editor to add a message
to another, see figure 5.6.

Figure 5.6: Dragging an email message from the inbox to the ECSCW folder.
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Address book

From the survey and the interviews it is clear that an advanced address book can help
the user to delete the messages that are stored for the purpose of keeping sender
address only, and thereby diminish the problem with messages to organise. In CoMail
the email address, the name and the subject line are automatically extracted from each
opened message. The subject line is extracted to provide the user with a context if the
name and the address are not enough to remember the person, see figure 5.7.

Figure 5.7: CoMail, address book.
The information in the info-field in figure 5.7 can be altered by the user (as well as the
address and the name). The insert button can be used to insert a selected address in the
current email message under construction. There is no need to scroll through the list of
names or addresses. By entering characters on the keyboard, the list will automatically
scroll to the first item in the list with those initial characters. We had discussions on
whether the address should also be draggable into the email message and agreed that it
should, but never implemented it for two reasons:
• Copy and Paste work fine, and would be the natural choice for many users.
• Draggable text was not used in other applications on the Unix platform.
Mail editor

The CoMail message editor was originally used both to read and to write messages,
but to provide the user with more feedback a mail view window was added, with a
slightly different interface, see figure 5.8.
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Figure 5.8: CoMail, mail view window.
There are three buttons that enable fast processing of messages wanted by some users
with many incoming messages. The arrows in figure 5.8 are used to read the next or
the previous message from the current mail folder into the mail view window. The
delete button deletes the current message and reads the next message. These buttons
have keyboard alternatives as well.
The button labelled “English” can be changed to e.g. “Svenska” and is used for converting incoming Swedish messages with {}\ to åäö, see figure 5.9. This is a first step
towards support for the user to convert incoming messages with distorted national
characters.

Figure 5.9: CoMail, mail view window of figure 5.8 after conversion.
In outgoing messages the state of the language button influences the footer. When the
button is labelled “English”, an English footer will be inserted with the menu command “Footer”. When the button is labelled “Deutsch” a footer in German is inserted,
see figure 5.10.
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Figure 5.10: CoMail, mail edit window with a German footer.
The converting made by the language button can be extended to convert incoming
messages with other problems such as åäö from PCs and Macintoshes. Consistent use
of MIME will solve these problems for Internet users, but as long as there are nonMIME mail tools used by email senders, there will be non-MIME messages that will
have strange characters.
Help system

The help system in CoMail was built-in from the start, see figure 5.11. At first it only
provided the user with a simple explanation of each menu command, but as soon as
any user asked a question about CoMail, an explanation of that was added to the help
files. The help system is partly context sensitive, there is a separate help for the folder,
the mail editor, the address book and the folder list (of figure 5.13).

Figure 5.11: CoMail, help system.
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Waste basket

The survey and the interviews clearly state the importance of supporting the users to
delete messages and thereby lessen the amount of messages to search and sort. One
way to help the user to delete messages, is to provide a simple way to undelete deleted
messages. This is possible in some mail tools, but only within the same session. Once
the program is turned off, the messages are lost.
In CoMail, all deleted messages are moved to a waste basket, see figure 5.12. To actually delete a message the waste basket must be emptied, and even then it is possible
via Unix-commands to undelete them before midnight. The idea is that deleted messages should be kept in the waste basket long enough to be stored on a backup tape and
thereby it will be possible to undelete any message, even after several years.
The user is ensured that any message can be deleted and still there will be a copy of it
somewhere. As time goes by it will be more and more difficult to undelete the message, but it will always be possible to undelete. This may help the user to delete messages and reduce the amount of messages to search in, instead of saving messages
“just in case”.

Figure 5.12: CoMail, waste basket.
It will be possible to define a folder specific time that defines how long a message
should be stored in e.g. the waste basket. Messages stored for a longer period than e.g.
a week in the waste basket will then be automatically deleted from the waste basket.

5.3 User evaluation
The user studies of CoMail have been made in three different ways: daily usage by
colleagues, specific tasks performed by guests, and a user study made by two computer science students as a part of their Master’s thesis [Hellgren & Olsson 1995].
Three colleagues have been using CoMail as their only mail tool for a period of
between one month and six months. Those that were already using Smalltalk on a Sun
work station could run CoMail without any problems, but to run CoMail from a Macintosh via a terminal program was too slow (this person gave up for this reason after a
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month). They found errors and their complaints and suggestions are the reasons for,
among other things, the following improvements to CoMail:
• It is now possible to drag a message to another folder without opening that folder.
The first version of drag-and-drop demanded that both the source and the target
folder should be open in order to drag a message from one to the other. With the
improved version it is possible to drag messages to the list of folders, see
figure 5.13.

Figure 5.13: CoMail, dragging a message to the folder list.
• One of my colleagues had more than 10.000 messages saved. Mostly in order to
have the addresses stored somewhere. The address book functionality in CoMail
was appreciated, but even if this person opened an old message every 5:th second, it
would take almost 14 hours to scan through the old saved messages to collect the
addresses. On his request a “scan” function was added to the address book that
automatically extracts the name, address and subject from all messages in all folders. The scanning still takes a while, but no-one has to be present.
• The list of messages can be viewed in a proportional font (non-proportional font
was the default option in VisualWorks).
The guests that have tried CoMail have been guest researches and interested colleagues outside IPLab. The studies have both been formal and informal. In the formal
studies the guest should perform a certain task while thinking aloud and/or being
observed. In the informal studies the guests have either seen a demonstration of
CoMail or tried it for ten minutes to half an hour without any specific task to perform.
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The guests’ complaints and suggestions are the reasons for, among other things, the
following improvements to CoMail:
• A button for fast processing of messages. There is now a button in the Mail View
window that deletes the current letter and opens the next message in the same
folder. This is to help users that receive many messages that mostly should be read
and then deleted.
• Improved command names of menu alternatives. In the beginning, all menu commands had the same names as the corresponding MH-commands. This was the natural choice for all MH-users, but commands such as “inc” and “scan” have no
meaning for non-MH-users.
• The reply command was divided into “reply” and “reply to all” in order to make it
clear when the reply would be sent to all recipients of a message.
• When replying, a part of the text in the message can be selected and then only that
part will be automatically included in the reply.
• The included part will be selected so a single key-stroke will erase it, in order to
help the user not to include by mistake.
The computer science students, Hellgren and Olsson, have used four different methods
to evaluate CoMail and CoBoard (see below): Expert inspection, user testing, metaphor analysis and menu analysis. They have in particular studied functionality, usability and the structure of the programs. Some of their suggestions were implemented in
new versions of CoMail already during their evaluation, such as a feedback line at the
bottom of each window, see figure 5.14.

Figure 5.14: CoMail, feedback line
Hellgren and Olsson were especially pleased with the multi threading possibilities (to
have several messages and folders opened at the same time), undo possibilities and the
help system.
Most of their suggestions for improvements concern the naming and the placement of
the menu commands, but there are also other, small but important, improvements suggested: the mail view window should be wider, menu commands that cannot be used
should be dimmed, the list of messages should clearly state which messages are
unread, it should be faster to start CoMail, more functions should be user tailorable
and they also suggest improvements to the help system.
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5.4 Suggested improvements to CoMail based on the user
studies
The user studies described in chapter 4 have given valuable input to improvements of
CoMail. Those that still remain to be implemented are described here.
Interface

It still remains to implement flags that states whether a message has been read,
answered and user tailorable flags. The user should have control over all these flags.
Organisation of messages

It still remains to implement an interface to the file system, to enable drag-and-drop
between CoMail and the file system; provide new ways to organise messages; an
advanced search function, at the moment only cryptic pick commands can be used in
one folder at a time; filtering; and support for following dialogue threads.
Waste basket

It will be possible to define a folder specific time that defines how long a message
should be stored in e.g. the waste basket. Messages stored for a longer period than e.g.
a week in the waste basket will then be automatically deleted from the waste basket.
Size of email flow

It remains to provide default answers that could help users with a large number of
incoming messages about the same topic.
Technical problems and practises

There is a need for more support to convert incoming messages with distorted national
characters back to the original characters.
Address book

Of the functions for an useful address book mentioned in section 4.7, “Address book”
the following are not yet implemented:
• It should be user tailorable whether it should extract addresses and names from: all
new messages, only when the user says so, or only from certain kinds of messages.
• It should be possible to save the address book as text, so that it can be read by other
programs.
• It should be possible to read a text file with name, addresses and other information,
so that an address book can be created by other programs.
• The address book should provide possibilities to define one name for several
receivers (alias names).
• There should be advanced possibilities to search in the address bok, e.g for
domains.
• There should be advanced support for deleting addresses, e. g. delete addresses
older (not used for) two years, delete all addresses from a domain.

82

CoMail – a collaborative environment for email: 5.4 Suggested improvements to CoMail based on the
Format standards

The only problem of the format standards that is solved in CoMail is that it is possible
to read both the MH-format and the Unix mail format. MIME is used in the same
extraction as it is in MH. CoMail is running only on the Unix platform.
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6 Conclusions
A conclusion of this study is that the email users often perceive problems with email,
even more than they admit. There are of course several reasons for this, including lack
of desired functionality, bad interfaces, and lack of common technical standards. However, most of the identified problems are solvable, or at least possible to diminish,
often with only minor changes in the mail tools.
This chapter starts in 6.1 with some conclusions on what could be done to the mail
tools in order to help the user to manage mail. In 6.2 the interface aspects that affects
usability are discussed and in 6.3 the technical practices that affect usability are discussed. The chapter is concluded with some advice on the design of mail tools in 6.4.

6.1 User aspects of managing email
The usage of email is a dynamic and evolutionary process. The problems that users
perceive come, change, and disappear. When the first basic skills of writing, sending
and reading messages are mastered, there are new challenges for the user, e.g. how to
handle the increasing number of incoming messages, and how to store addresses. The
users get problems and then solve them in some way, or learn to live with them,
develop their usage further, and find new problems.
The usage and learning of an email tool differ from e.g. the usage and learning of a
word processor. Since both incoming and outgoing messages often are stored, the
number of stored messages will increase and eventually something must be done to
handle the stored messages. A strategy for handling email that works in the beginning
may not work later when the messages are too many. The process that changes the situation and makes a strategy useless may take several years.
A word processor has some basic functionality necessary for short documents and
some that are useful only for long documents or books. The fact that the user has written and read a lot of documents will not change anything in the use of the word processor or make it more difficult to use due to the many written documents. Many written
documents will of course affect the use of the file system.
There is some support for this evolutionary hypothesis in this study. The users at the
university that were interviewed, were interviewed between three and five months
after they had answered the questionnaire. None of the interviewees had fewer messages stored (despite some attempts to “tidy up” before the interview), but many had
more messages stored. The rate of incoming messages at the time of the interview was
about the same. The two non-technical users that were interviewed did not perceive
any problems with the storage of messages; but they had used the mail systems at their
sites a shorter time than the subjects at the university.
A similar difference exists between the university and the industry described in section
4.3; more messages are stored at the university where email has been used longer.
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Occasional questionnaires and interviews are therefore not enough to follow this evolutionary process. The users must be studied for a long consecutive time in a longitudal study. In |Mackay 1988] email users are divided in prioritizers and archivers. A
prioritizer concentrates on the problem of managing incoming messages. An archiver
concentrates on how to archive messages for subsequent use. An interesting study
would be to study how users develops into prioritizers or archivers and what factors
influence this development. There might be several stages that email users go through.
Size of email flow

There is a correlation between the number of perceived problems and the ratio
between the number of incoming messages a day and the number of messages in the
inbox. Those that perceive problems have a lower ratio compared to the users that do
not perceive problems. This implies that problems are caused by too much work (not
enough time to process the incoming messages) and/or that it is important to limit the
number of messages in the inbox.
The problem with too much work cannot be solved by a better mail tool, but a better
mail tool could provide the user with possibilities to process email faster and thereby
provide the user with more time.
The number of messages in the inbox could be decreased with better support for
processing messages fast. Possibilities for one-button keyboard commands is one way
of supporting the user. Filtering can be used so separate out messages with low priority
e.g. from distribution lists. Default answers could help users with a large number of
incoming messages about the same topic.
A large number of stored messages can cause problems with overview. Too many messages in the inbox can make the user uncomfortable. These problems can be solved or
diminished by better support for organising, searching and deleting messages.
Organisation of messages

Organisation is a main factor in coping with and causing email problems. In this study
100% of those that perceived problems had problems with searching and/or storing of
messages. Of those that answered that they did not perceive problems, an additional
33% had problems with searching and/or storing of messages. Even though it is possible to organise messages in folders, it might be too difficult to move the messages. In
all the mail tools used in this study, messages could be stored in different folders, but
none of the tools fully supported drag-and-drop both within the mail tool and between
the mail tool and the file system.
Organisation can be supported by improving the current methods, e.g with drag-anddrop both within the tool as between the tool and the file system, search that works in
all folders and user controlled filtering.
There might be better ways than the traditional folders to organise messages. All messages could be stored in a database and the mail tool could provide different views
towards this database. One view could be the sender of the messages, one could be the

86

Conclusions: 6.1 User aspects of managing email

subject, one could be a list of all messages that contain a user defined keyword.
More support to follow dialogues can also be useful. Links between messages in a dialogue can provide another structure of messages, similar to e.g. the COM system
[Palme 1995 b] and the Mona system [Cockburn & Thimbleby 1993].
Arrival sorting, when incoming email messages are automatically sorted into different
folders or prioritised within a folder, may be one way to help the user organise. The
varying demands from the users that want to have arrival sort indicates that how this
should be done must be very tailorable by the user, e.g. if the messages should be
moved directly to the folder or if all should appear in the inbox first. The automatic
sorting could in that case be a default option that the user can accept or override.
Deleting messages is one way of diminishing the problems with organisation and
overview. Some users do not want to delete messages because they might delete the
wrong message, or might regret the decision to delete later. If the messages were
moved to a waste basket and kept there instead, the user would be assured that the
messages are possible to undelete in the future, not only during the current session. In
systems that automatically backup files (e.g. Unix systems), this would give enough
time to store the messages on backup tape and thereby allow the user to undelete a
message even after several years. The messages could then be removed from the waste
basket after a user specific time, e.g. a week.
Searching

Email users need more support to search for messages, not only in the currently
opened folder, but in all folders. When the user knows which folder a message is
stored in, the need to search for it is limited to those folders that are too large to overview. Eudora’s way of solving this problem with a possibility to skip large folders,
while still searching in the background is excellent.
Flags that mark that messages are e.g. not read or answered could be added to CoMail.
This would give the user additional possibilities to sort messages. The user must have
full control of these flags, i.e. possibilities to raise and set these flags manually.
When there are too many messages in a folder to get an overview, simply changing the
presentation order may be enough. For a thorough study of the problems with searching and sorting, see [Reignier 1995 and forthcoming].
Deleting helped by the address book

Many messages are stored only in order to save the address. These messages will clutter the mail folders. An advanced address book with possibilities to automatically
extract the name and the address from all messages would help the user to delete more
messages, see “Organisation of messages” in section 4.7 for details.
The CoMail address book could be extended with search possibilities for domain
names and sorting after frequency (number of messages to and from an address). The
alias possibilities in CoMail today are separated from the address book, but could be
used as a grouping facility in the address book.
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6.2 Interface aspects that affect email usability
Maybe surprisingly, there is no difference in the amount of perceived problems
between users of the different interface types used in this study (text, text with menus,
and graphical). The direct manipulative mail tools used in this study support drag-anddrop for messages, but only within the mail tool or between the mailtool and the file
system, not both. Further studies with users that have such tools would be interesting.
Thus, not even on the Macintosh, the email programs used in this study fully support
drag-and-drop. On command based Unix computers and old PCs, this lack of direct
manipulation can be excused with the argument that drag-and-drop is not a part of the
metaphor. On the Macintosh and PCs with Windows this lack of direct manipulation is
even a violation of the interface metaphor. This lack may contribute to the problems
with organisation of messages. A user friendly mail tool could fully support drag-anddrop, as well as other ways to do the same thing without the mouse.
A fully direct manipulative interface is not enough. Email users will eventually use a
different computer, e.g while travelling, where a graphical interface is not possible to
run. Therefore, there must be at least a limited text interface to the mail files, so that
the user can read and send mail from a text terminal.
The possibility to view several messages and several folders at the same time, preferable each in a separate window, is important. This simplifies overview and gives the
user possibilities to read and write messages simultaneously. This is at present only
implemented in tools with a graphic interface, but could also be available for text
interfaces. This overview can be supported with flags or similar to show which messages that are read, new, answered and so forth.
The highest priority in a program should always be the user. When the user deletes a
message, the message could disappear from the screen at once (if the user so prefers)
and the control should be given back to the user to let the user continue with other
tasks. The actual removing of the message could be done in the background, as the
Eudora background search. This possibility to give the user the highest priority could
be used in many other situations: when messages are moved to other folders, when
addresses are extracted from messages (this is implemented in CoMail), and when
messages are sent. The user should seldom have to wait for the program.
Flaws in the interface are annoying, regardless of application. The mail tools in this
study often have inconsistencies such as same name for different commands or different names for the same command. This causes the user to make unnecessary mistakes
and unwillingness to explore the possibilities in the mail tool. Formal user studies,
such as the study of CoBoard and CoMail [Hellgren & Olsson 1995] where they e.g.
studied the names of different and similar commands, the placement in menus, and the
effect of various commands; can point out such flaws for the developers, so that the
users having to face them is avoided.
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Adaptation to the mail tool

In this study, the users show a great capacity of working around the problem when
they do not find any solution within the mail tool. Some users find other programs to
use to search in the messages when the search functionality in the mail tool is inadequate. Other users simply give up and avoid problems by not using certain functions or
even avoid using email in certain situations. For example they use only one folder,
even though they want to have several folders, if it is difficult to get an overview of
folders or to move messages between the folders. They avoid to read email from home
because the mail formats of the mail tool at work and at home are incompatible.
Users learn the inconsistencies in their mail tools, and between mail tools, and adapt
their management of email to the inconsistencies; e.g. users write aa, ae and oe or a a o
instead of å, ä and ö when they know that the receiver will receive the national characters distorted.

6.3 Technical practices that affect email usability
The lack of common technical standards affect usability in ways visible in most mail
tools. Often there are simple technical solutions that are not used. The main technical
limits discussed in this study are associated with character codes, mail file format,
prerequisite of drag-and-drop and disconnected usage.
Coded character sets

National characters such as åäö are often distorted when email messages are sent
between different computer types or between different networks. One obvious solution
to this is to use only one computer type, one mail tool and only use email within a
local network. This is a policy in some companies. A comparison of email usage at an
industrial site and a university [Bälter & Lantz 1995] indicates that the percentage of
users at the university site that perceive problems is higher than at the industrial site.
There are several explanations:
1. More external communication at the university site
2. The diversity in computer types at the university site
3. The diversity in mail tools at the university site
All these factors, in combination with the lack of MIME usage, causes national characters to be distorted and some attachments to email to be unreadable.
The solution with a company policy may seem attractive, but it may be a short term
solution. Besides that many people will be frustrated when they are forced to work
with computers and programs that they have not chosen themselves, they will still get
problems with email; when the email communication outside the company grows (e.g.
via Internet), the same problems will appear. This problem can be solved by using an
international standard, which on the Internet is MIME.
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Mail file formats

Most mail tools use their own mail file format and cannot read mail files with other file
formats. E.g. Eudora cannot read mail files created with Mailstrom. This will work for
some time, but no mail tool will last forever. Users will change mail tools and maybe
have thousands of messages stored that must be transferred to the new mail tool. Users
may want to use several mail tools simultaneously, to choose the best interface or
functionality depending on the computer type available or the current task. A user
friendly mail tool could therefore be able to read several mail formats and preferably
run on all platforms.
The possibility to read several mail formats is also a solution for graphical mail tools
that need an interface that can be used on a text terminal. There are already several text
based mail tools on most computers.
The problems with specialised file formats are pertinent not only for the messages but
also for the address books that also should be possible to transfer between different
mail programs. Otherwise, users that know that they will change mail tool someday
still have to save all messages in order to have the addresses stored even after they
have changed mail tool.
In CoMail it is possible to read the Unix mail mbox format as well as the MH format.
The problem with moving messages between mbox files has not yet been solved satisfactory, and the address book should of course be possible to save in a text format.
Prerequisite of drag-and-drop

Drag-and-drop is an interface aspect, but drag-and-drop is also a technical problem.
Drag-and-drop is difficult to implement seamlessly between applications and even
more difficult between platforms. However, at least on the same platform, the efforts
needed by the developers to do this will pay off for the user, since it helps in organisation of email messages, which is a main factor in perceived problems.
Disconnected usage

When email is used via a modem, the phone cannot be used at the same time. When
the call to the mail server is long distance, it might be frustrating and expensive to wait
for the commands to be performed on the mail server. The IMAP4 protocol will support both disconnected usage, and possibilities to read messages (old and new) from
several terminals. With IMAP4, the user may call the mail server to fetch the new
mail, disconnect, read the mail, delete and organise while using the phone, connect
again and just transfer the necessary commands to the mail server that handles the
commands as a batch job.
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6.4 Some advice on design of email tools
Here are some conclusions on design drawn from this study:
Users have many valuable suggestions to improvements in their mail tools. Obvious
mistakes, which make the mail program prioritised higher than the user, or when not
even computer scientists can understand the manual or the on-line help, can easily be
identified when users are involved in the development process.
Informal user studies are valuable for finding suggestions for functions in an application. Formal user studies are valuable for finding flaws and inconsistencies in menus
and commands, see e.g. [Hellgren & Olsson 1995].
Real usage by non-developers (of the tested system) points at different types of problems. This is in line with [Twidale et. al. 1993] who believe that it is more productive
to heed the particular demands from a user performing a real task rather than follow
general suggestions from people observing a demonstration of the system.
Our conclusion is that real usage give the single most important information on how to
form a usable application. Due to the evolutionary usage of email, problems will occur
in different stages for the users. By following users in different stages and handling
users’ problems a tool can be developed into a more usable tool.
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A Appendices
A.1 Industrial questionnaire
(Translated from Swedish)
22 QUESTIONS ABOUT YOUR ELECTRONIC MAIL
This questionnaire is a part of ...
In the research project “Communication patterns in computer supported cooperative
work”, at IPLab, Royal Institute of Technology in Stockholm, we are interested in how
electronic mail is used.This questionnaire is the first of two parts. In the next part,
interested people will be interviewed during one hour.
This questionnaire has 24 questions. Each question has different alternatives and
sometimes a line where you can write comments to your answer. We estimate the time
to answer the questions to 30 minutes.
All answers will be treated confidently. When results are published, data will be presented by group and not by individual.
The best way to answer is to use the “reply” command, the answer will then automatically be sent to alz@nada.kth.se.
If you wish to return the answer in paper format you send it to
Ann Lantz
IPLab
NADA, KTH
100 44 Stockholm.
If you have any questions, please contact Ann Lantz: at 790 62 81 or via electronic
mail to alz@nada.kth.se.
------------------------------------------------------------------------------1. What is your profession (title)?
2. Describe your main work task.
3. I mainly use the following computer:
_ PC (DOS)
_ PC(MS Windows)
_ Macintosh
_ Sun work station
_ Other:

Comment:
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4. Which electronic mail system do you use?
_ mail
_ Mailstrom
_ Eudora
_ Pine
_ Mail Tool V3
_ Other:

Comment:
5. How did you learn to use that electronic mail system?
_ From a teacher in a class
_ From a study/work colleague
_ By written material e.g. manual
_ By on line documentation/help
_ Other:

6. For how long have you been using electronic mail?
7. How often do you enter the email system?
_ Continuously. I read the mail when it arrives.
_ Several times a day.
_ Once a day.
_ Several times a week.
_ Once a week
_ More seldom.
_ Other:

Comment:
8. What do you use the electronic mail system for?
Try to order the different alternatives by putting a 1 for the most common
alternative, 2 for the second most common and so on.
_ To receive information on what to do in my work.
_ Communicate with others.
_ Order services from others
_ Find relevant information for my work
_ Exchange documents (text files) with others.
_ Other:

Comment:
9. Try to estimate how many email messages that you receive and send the days you
use the electronic mail system.
I receive ___ messages.
I send ___ messages.
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Comment:
10. Try to estimate how many messages you receive that are private and from distribution lists respectively
Mark with an X on the line below. If you e.g. think that you receive half of your messages from distribution lists, you put your X in the centre of the line.
Mostly from distribution lists Equal amount Mostly private messages
I-------------I-------------I-------------I--------------I

11. Try to estimate how many messages you send that are private and from distribution
lists respectively
Mark with an X on the line below.
Mostly to distribution lists Equal amount Mostly private messages
I-------------I-------------I-------------I--------------I

12. How do you handle email addresses of people that you communicate with (several
alternatives are possible)?
_ Use old messages.
_ Use an electronic address book.
_ Use a paper address book.
_ Other:

Comment:
13. What do you do with the email you receive?
_ Save everything.
_ Save certain mail:
_ Delete everything.
_ Other:

Comment:
14. Try to estimate how many messages you have in your electronic mail box.
_ It is empty.
_ 1-10 messages.
_ 11-50 messages.
_ 51-100 messages.
_ 101-250 messages.
_ 251-500 messages.
_ More than 500 messages.

Comment:
15. Try to estimate how many messages you have in different folders or files on your
computer.
_ No saved messages.
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_ 1-10 messages.
_ 11-50 messages.
_ 51-100 messages.
_ 101-250 messages.
_ 251-500 messages.
_ More than 500 messages.

Comment:
16. How can you handle your electronic mail today?
1) To handle my email has never been a problem.
2) I have some problems with my email, but I have not solved them yet.
3) I have had problems with my email, but I have found strategies to
handle it.
4) I am close to not being able to handle my email.
5) I am close to not being able to handle my email, despite having tried
different strategies.
6) I cannot handle my email.

Comment:
If you answered question 16 with alternative 1 “To handle my email has never been a
problem”, please continue with question 19.
17. Comment with your own words the problems and difficulties that you have had
with your electronic mail based on your answer to question 16.
Try to describe your situation based on
a, private messages,
b, messages in mailing lists (directed to several persons under the
same address)
c, postings in conference systems (e.g. Usenet News).
a, private messages,

b, messages in mailing lists (directed to several persons under the same
address)

c, postings in conference systems (e.g. Usenet News)

18. In which of the following situations have problems occurred?
_ When I shall receive information on what to do in my work.
_ When I communicate with others.
_ When I should order services from others
_ When I want to find relevant information for my work
_ When I should exchange documents (text files) with others.
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_ Other:

19. If there was a possibility to automatically sort arriving messages (in different folders, e.g. one for a mailing list, one for messages from a certain person), would you use
that?:
_ Yes.
_ No.
_ Uncertain.

Comment:
20. In which order do you read your mail (several alternatives possible)?
_ Presentation order
_ Private messages first
_ Distribution lists first
_ Select based upon the sender
_ Select based upon the subject
_ Select after size of the message

Comment:
21. Do you have a need to read and write several messages at the same time?
_ Yes.
_ No.

Comment:
22. Do you think that the possibilities to perform selections are adequate in your mail
tool?
_ Yes.
_ No.

Comment:
23. Do you think that a direct manipulative interface would be an advantage when you
handle email (to drag messages to folders, attach documents to email messages)?
_ Yes.
_ No.
_ Uncertain.

Comment:
24. In what way would multimedia messages (audio, video and pictures) add something positive to your communication?
Are you interested in, and do you have the time, to be interviewed during one hour
regarding electronic mail (at your work site)
_ Yes, I can be interviewed.
Phone:
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Email address:
_ No, I cannot be interviewed.

Thank you for answering this questionnaire!

A.2 University questionnaire
(Translated from Swedish)
22 QUESTIONS ABOUT YOUR ELECTRONIC MAIL
These questionnaire is a part of the development of CoMail, a mail program developing at IPlab. There is also a research project “Communication patterns in computer
supported cooperative work”, where we study how electronic mail is used. This questionnaire is the first of two parts. In the next part, interested people will be interviewed
during one hour.
This questionnaire has 22 questions. Each question has different alternatives and
sometimes a line where you can write comments to your answer. We estimate the time
to answer the questions to 25 minutes.
All answers will be treated confidently. When results are published, data will be presented by group and not by individual.
The best way to answer is to use the “reply” command, the answer will then automatically be sent to balter@nada.kth.se. If you wish to return the answer in paper format
you can put it in Olle Bälter’s mail box at IPlab.
If you have any questions, please contact Olle Bälter or Thierry Reigner on 790 91 57
or by email to balter@nada.kth.se or thierry@nada.kth.se
------------------------------------------------------------------------------1. What is your profession?
_Researcher
_Teacher
_Research student
_Secretary
_Other:

2. Describe your main work task.
3. I mainly use the following computer:
_ PC (DOS)
_ PC(MS Windows)
_ Macintosh
_ Sun work station
_ Other:

Comment:
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4. Which electronic mail system do you use?
_ mail
_ Mailstrom
_ Eudora
_ Pine
_ Mail Tool V3
_ mh
_ Other:

Comment:
5. How often do you enter the email system?
_ Continuously. I read the mail when it arrives.
_ Several times a day.
_ Once a day.
_ Several times a week.
_ Once a week
_ More seldom.

Comment:
6. How many email messages have you received and sent respectively in the last 7
days?
I have received ___ messages.
I have sent ___ messages.
Comment:
7. How large amount (in percent) of your email is private (that is addressed to you and
not to some distribution list)?
8. How do you handle email addresses of people that you communicate with (several
alternatives are possible)?
_ Use old messages.
_ Use an electronic address book.
_ Use a paper address book.
_ Remember the addresses.
_ Use another program that can search for addresses.
_ Other:

Comment:
9. How do you save the email you receive (several alternatives possible)?
_ All in the same folder.
_ A folder for each month.
_ Sort in folders after subject
_ Sort in folders after sender.
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_ Delete everything.
_ Delete all messages after they have been take care of.
_ other:

Comment:
10. How many messages do you have in your incoming mail box (mbox, inbox or similar)?
I have _____ messages in my inbox.

Comment:
11. How many email messages have you saved in different folders or files?
I have ______ messages saved.

Comment:
12. How can you handle your electronic mail today?
1) To handle my email has never been a problem.
2) I have some problems with my email, but I have not solved them yet.
3) I have had problems with my email, but I have found strategies to
handle it.
4) I am close to not being able to handle my email.
5) I am close to not being able to handle my email, despite having tried
different strategies.
6) I cannot handle my email.

Comment:
If you answered question 12 with alternative 1 “To handle my email has never been a
problem”, please continue with question 15.
13. Comment with your own words the problems and difficulties that you have had
with your electronic mail based on your answer to question 12.
Try to describe your situation based on
a, private messages,
b, messages in mailing lists (directed to several persons under the
same address)
c, postings in conference systems (e.g. Usenet News).
a, private messages,

b, messages in mailing lists (directed to several persons under the same
address)

c, postings in conference systems (e.g. Usenet News)
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14. In which of the following situations have problems occurred?
_ When I shall receive information on what to do in my work.
_ When I communicate with others.
_ When I should order services from others
_ When I want to find relevant information for my work
_ When I should exchange documents (text files) with others.
_ When I should save messages
_ When I try to find saved messages
_ When I try to delete messages
_ Other:

15. If there was a possibility to automatically sort arriving messages (in different folders, e.g. one for a mailing list, one for messages from a certain person), would you use
that?:
_ Yes.
_ No.
_ Uncertain.

Comment:
16. In which order do you read your mail (several alternatives possible)?
_ Presentation order
_ Private messages first
_ Distribution lists first
_ Select based upon the sender
_ Select based upon the subject
_ Select after size of the message

Comment:
17. How do you find old messages that you want to read again (several alternatives
possible)?
If you use several alternatives, please comment when the alternative is of
immediate interest for you.
_ I search in presentation order.
_ I make a selection according to sender.
_ I make a selection according to subject.
_ I make a selection according to date.
_ Other:

Comment:
18. Do you think that the possibilities to perform selections are adequate in your mail
tool?
_ Yes.
_ No.
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_ Uncertain.

Comment:
19. Do you think that a direct manipulative interface would be an advantage when you
handle email (to drag messages to folders, attach documents to email messages)?
_ Yes.
_ No.
_ Uncertain.

Comment:
20. In what way would multimedia messages (audio, video and pictures) add something positive to your communication?
21. What are the three major problems that you have with email?
22. If you were forced to change mail system, which three features should definitely
not be changed?
Are you interested in, and do you have the time, to be interviewed during one hour
regarding electronic mail (at your work site)
_ Yes, I can be interviewed.
Phone:
Email address:
_ No, I cannot be interviewed.

Are you interested in testing CoMail during a month?
_ Yes.
_ No.

Comment:
Are you interested in discussing problems with electronic mail in a group?
_ Yes.
_ No.

Comment:
Name:
Thank you for answering this questionnaire!

A.3 Work situation questionnaire
(Translated from Swedish)
Here is six complementary questions to the questionnaire that were sent to IPlab last
autumn. Please answer as soon as possible, you know how frustrating it is to have me
reminding you until you have answered. Answer with integers. If you wish to write a
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comment, please do so.
1. Do you feel that you have time to do what you should in your work?
Use a scale from 1 to 5, where 1 is no, you do not have time at all and 5 is yes, you
have time to do everything.
>>
Comment (If you have no time, when do you have no time):
2. Are you often stressed and in the last minute?
Use a scale from 1 to 5, where 1 is always stressed and 5 is never stressed.
>>
Comment (When are you stressed, when are you not):
3. What order do you have on your papers? (ordinary paper mail, reports e.t.c)
Use a scale from 1 to 5, where 1 very bad order (many unidentified piles) and 5 very
good order (all piles are possible to identify, everything is sorted in files).
>>
Comment (What is in good order, what is not):
4. What order do you have on your files on the computer? (documents, programs)
Use a scale from 1 to 5, where 1 very bad order and 5 very good order.
>>
Comment (What is in good order, what is not):
5. What order do you have in your diary (paper or electronic)?
Use a scale from 1 to 5, where 1 very bad order and 5 very good order (you make notes
of meetings and what should be done, and use them).
>>
Comment (What is in good order, what is not):
6. Who decide what you should do in your work?
Use a scale from 1 to 5, where 1 is someone else decides everything and 5 is you
decide everything.
>>
Comment (What can you decide, what can you not decide):
Thank you for answering this questionnaire!
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A.4 Final questionnaire
The interviews were made to 2 people that answered the industrial questionnaire, 5
people that answered the university questionnaire and the work situation questionnaire
and 5 people that was not a part of those questionnaires. These people got a separate
version of the questionnaire to shorten the time of the interview.
(Translated from Swedish)
28 QUESTIONS ABOUT YOUR ELECTRONIC MAIL
This questionnaire is a part of the development of CoMail, an experimental mail program developing at the Interaction and Presentation Laboratory (IPlab) at KTH since
1993. There is also a research project “Communication patterns in computer supported
cooperative work”, where we study how electronic mail (email) is used and what
kinds of problems there is with email.
As a preparation for the coming interview we would like you to answer this questionnaire. When we say “message”, “mail box” and similar, we always refer to electronic
mail. The interview will take approximately 45 minutes.
This questionnaire has 28 questions. Each question has different alternatives and
sometimes a line where you can write comments to your answer. We estimate the time
to answer the questions to 15 minutes.
All answers will be treated confidently. When results are published, data will be presented by group and not by individual.
The best way to answer is to use the “reply” command, the answer will then automatically be sent to balter@nada.kth.se. If you wish to return the answer in paper format
you can put it in Olle Bälter’s mail box at NADA, or send it to Olle Bälter, NADA
KTH, 100 44 STOCKHOLM.
If you have any questions, please contact Olle Bälter on 790 91 57 or 82 77 86 or by
email to balter@nada.kth.se
-------------------------------------------------------------------------1. What is your profession?
2. Describe your main work task.
3. When I use email I mainly use the following computer:
_ PC (DOS)
_ PC(MS Windows)
_ Macintosh
_ Sun work station
_ Other:

Comment:
4. Which electronic mail system do you use?
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_ mail
_ Mailstrom
_ Eudora
_ Pine
_ Mail Tool V3
_ mh
_ Pegasus
_ Other:

Comment:
5. How often do you enter the email system?
_ Continuously. I read the mail when it arrives.
_ Several times a day.
_ Once a day.
_ Several times a week.
_ Once a week
_ More seldom.

Comment:
6. How many email messages have you received and sent respectively in the last 7
days?
I have received ___ messages.
I have sent ___ messages.
Comment:
7. How large amount (in percent) of your email is private (that is addressed to you and
not to some distribution list)?
8. How do you handle email addresses of people that you communicate with (several
alternatives are possible)?
_ Use old messages.
_ Use an electronic address book.
_ Use a paper address book.
_ Remember the addresses.
_ Use another program that can search for addresses.
_ Other:

Comment:
9. How do you save the email you receive (several alternatives possible)?
_ All in the same folder.
_ A folder for each month.
_ Sort in folders after subject
_ Sort in folders after sender.
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_ Delete everything.
_ Delete all messages after they have been take care of.
_ other:

Comment:
10. How many messages do you have in your incoming mail box (mbox, inbox or similar)?
I have _____ messages in my inbox.

Comment:
11. How many email messages have you saved in different folders or files?
I have _____ messages saved.

Comment:
12. How can you handle your electronic mail today? (The answers represent more
problems with higher numbers)
1) To handle my email has never been a problem.
2) I have some problems with my email, but I have not solved them yet.
3) I have had problems with my email, but I have found strategies to
handle it.
4) I am close to not being able to handle my email.
5) I am close to not being able to handle my email, despite having tried
different strategies.
6) I cannot handle my email.

13. What have caused/causes problems for you when you use email?
14. If there was a possibility to automatically sort arriving messages (in different folders, e.g. one for a mailing list, one for messages from a certain person), would you use
that?:
_ Yes.
_ No.
_ Uncertain.

Comment:
15. In which order do you read your mail (several alternatives possible)?
_ Presentation order
_ Private messages first
_ Distribution lists first
_ Select based upon the sender
_ Select based upon the subject
_ Select after size of the message

Comment:
16. How do you find old messages that you want to read again (several alternatives
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possible)?
If you use several alternatives, please comment when the alternative is of
immediate interest for you.
_ I search in presentation order.
_ I make a selection according to sender.
_ I make a selection according to subject.
_ I make a selection according to date.
_ Other:

Comment:
17. Do you think that the possibilities to perform selections (all messages from a certain person, after a certain date) are adequate in your mail tool?
_ Yes.
_ No.
_ Uncertain.

Comment:
18. Do you think that a direct manipulative interface would be an advantage when you
handle email (to drag messages to folders, attach documents to email messages)?
_ Yes.
_ No.
_ Uncertain.

Comment:
19. In what way would multimedia messages (audio, video and pictures) change something in your communication?
20. What are the three major problems that you have with email?
21. If you were forced to change mail system, which three features should definitely
not be changed?
22. Do you use email via a modem?
_ Yes.
_ No.

Finally some questions about your work situation.
23. Do you feel that you have time to do what you should in your work?
Use a scale from 1 to 5, where 1 is no, you do not have time at all and 5 is yes, you
have time to do everything.
>>
Comment (If you have no time, when do you have no time):
24. Are you often stressed and in the last minute?
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Use a scale from 1 to 5, where 1 is always stressed and 5 is never stressed.
>>
Comment (When are you stressed, when are you not):
25. What order do you have on your papers? (ordinary paper mail, reports e.t.c)
Use a scale from 1 to 5, where 1 very bad order (many unidentified piles) and 5 very
good order (all piles are possible to identify, everything is sorted in files).
>>
Comment (What is in good order, what is not):
26. What order do you have on your files on the computer? (documents, programs)
Use a scale from 1 to 5, where 1 very bad order and 5 very good order.
>>
Comment (What is in good order, what is not):
27. What order do you have in your diary (paper or electronic)?
Use a scale from 1 to 5, where 1 very bad order and 5 very good order (you make notes
of meetings and what should be done, and use them).
>>
Comment (What is in good order, what is not):
28. Who decide what you should do in your work?
Use a scale from 1 to 5, where 1 is someone else decides everything and 5 is you
decide everything.
>>
Comment (What can you decide, what can you not decide):
Name:
Thank you for answering this questionnaire!
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