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In this paper, we extend the concept of affordance to cover human-to-human commu-
nication and propose the novel concept of ”human affordance,” which is afforded from
humans, not artifacts. In text-based communication such as text chat or instant messen-
ger sessions, it is important for mutual understanding to effectively afford information
about how a person feels about the text itself. This is because text-based communi-
cation suffers from many weaknesses compared to face-to-face communication. As one
possible utilization of the human affordance concept, we introduce the example of af-
fordance in evaluating the strength of agreement/disagreement phrases in text-based
communication. This paper presents experimental results on over-/under-estimation in
understanding the strength of agreement /disagreement. The human affordance identified
in typical agreement/disagreement phrases is analyzed in order to explore how to better
augment human affordance in text-based communication. Accordingly, we describe the
application of the human affordance concept to redesigning human communication tools.

Keywords: Human affordance; text-based communication; affordance augmentation;
agreement /disagreement; over/under-estimation.

1. Introduction

Human-to-human communication often fails due to a lack of appropriately afforded
information. For example, text-based communication such as text chat or instant
messenger sessions suffers from many weaknesses compared to face-to-face commu-
nication; these include a lack of facial expressions, gestures, and intonation. These
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are important for conveying how a person feels or what he/she is thinking about. In
text-based communication, it is important for mutual understanding to effectively
afford information about how a person feels about the text itself.

The term of affordance comes from the perceptual psychologist Gibson [Gib-
son (1966); Gibson (1979)], who provided an ecological alternative to cognitive
approaches. His theory is that the affordances of the environment are what it of-
fers the animal, what it provides or furnishes, either for good or ill. Many studies
in a psychology field focused on affordance in human communication [Acker and
Valenti (1989); Valenti and Good (1991); Loveland (1991); Kadar and Effken (1994);
Stoffregen (2004)], however the concept of affordance is popular in the field of user
interface design as it provides a means of enhancing usability [Norman (1988)].

In this paper, with regard to utilizing a cognition viewpoint for engineering,
we extend the concept of affordance to cover human-to-human communication and
propose the novel concept of ”human affordance,” which is afforded from humans,
not artifacts. A model of human affordance is defined as a set of perceptual in-
formation and human factors. The reason why we extend the original affordance
concept to human is to better design complex human communication like easy-to-
use artifacts. This concept extension will bring a significant paradigm which could
be commonly applied to several design cases of human communication while many
related research areas exist such as emotion. One advantage of human affordance is
the focus it places on human factors which yields user-centered designs.

Accordingly, we describe the significance of augmenting affordance in text-based
human communication. We analyze the human affordance found in typical agree-
ment / disagreement phrases in order to better augment human affordance in text-
based communication. This paper presents the experimental results on the over- /
under-estimation of the strength of agreement / disagreement and presents one sim-
ple example to augment human affordance in text-based communication by phrase
replacement.

Finally, we introduce how to apply the human affordance concept to redesigning
human communication tools.

2. Related Work

Text-based communication is getting popular as shown by examples such as text
chat, instant messaging, and email. Several studies have examined text chat systems.
Farnham et al. proposed a scripted chat system that uses Lead Line [Farnham et al.
(2000)], which allows users to add a layer of pre-authored structure to regular text
chat. Vronay et al. identified the text chat problems related to the loss of timing-
specific information [Vronay et al. (1999)]. Jozsef analyzed the impact of interactive
graphics and text on social influence [Jozsef (1994)]. DiMicco et al. introduced
instant messaging with a skin conductivity channel [DiMicco et al. (2002)].
Decision support is an important research field related to mutual understanding.
Kenneth et al. reviewed group decision support for computer-supported cooperative
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work [Kenneth and John (1988)]. Richard et al. explained the process of perspective
taking and its roles in human communication, mutual trust, and organizational
learning [Richard et al. (1992)]. John et al. described the significance of a common
report space in addition to the messaging space [John et al. (1991)]. Mera et al.
proposed a method to analyze users’ affirmative/negative intentions from multiple
utterances in spoken dialogs [Mera et al. (2001)]. Since these papers did not consider
affordance in communication, they lack the ability to truly understand and thus
support the user.

One example of research on affordance is the analysis of the concept of affordance
to employ it for understanding human activity [Beerentsen and Trettvik (2002)].
Most studies on affordance, however, lie in the field of engineering, particularly
the design of user interfaces [Amant (1999); Conn (1995); Gaver (1991); Gaver
(1992)]. Designing Computer-Mediated Communication (CMC) systems is also an
important research field [Bradner (2001); Cassell et al. (2000)].

Authors have studied on typical responding phrases used in agreement / dis-
agreement in communication [Thara and Kobayashi (2007)]. This paper discusses
affordance for agreement / disagreement from the viewpoint of engineering in order
to realize better system designs for text-based communication.

3. Human Affordance
3.1. Definition

Affordance involves relationships or their properties. It is difficult to define affor-
dance in precise analytical terms. One definition of general affordance is a set of
perceptual information of an environment and an internal property of the envi-
ronment such as a human’s action capability. Similarly human affordance can be
defined as a set of perceptual information of the human and the internal property
of the human. For example, one internal property, the emotion of agreement, can be
perceived from the facial expression of a smile as a piece of perceptual information.
Note that human affordance focuses on an individual in human-to-human communi-
cation while social affordance [Acker and Valenti (1989); Valenti and Good (1991);
Loveland (1991); Kadar and Effken (1994); Stoffregen (2004)] studied in a psychol-
ogy field focuses on a relationship or interaction in a community.

Awareness has been discussed as one of the most important factors in a CMC
system [Bradner and Mark (2001); Dourish and Bly (1992); Erickson et al. (1999)].
The term of awareness is related to existence or state. On the other hand, the focus
of affordance is on a set of perceptual information and an internal property which
is not necessarily limited to dynamic properties such as state, but includes static
properties such as ability. For example, consider the user who knows important
information but who hesitates to speak out. Awareness research does not discuss
this kind of property.
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3.2. Human Affordance Model
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Fig. 1. A cognition model based on human affordance.

Figure 1 shows the cognition model based on human affordance introduced in
this paper. In this figure, (1) the giver offers three kinds of perceptual information,
PrA to PrC, to the perceiver. Perceptual information Pr A is related to three
internal properties, IpA; to IpAs. The perceiver has sensors such as eyes or ears,
which are used to gather the perceptual information from the giver. (2) Interest
which exists in the perceiver’s mind, establishes an entry in a sender slot in the
perceiver (slot 1); (3) the slot’s content interacts with perceived information PpA.
(4) Based on the content of the sender slot, the corresponding perceived information
Pp A is focused on which creates an entry in a receiver slot (slot 2). (5) The receiver’s
knowledge (his/her database) which is referred to according to the content of the
receiver slot, makes an entry in a receiver’s cognition slot (slot 3). The perceiver’s
database has a lot of knowledge about the relationship between common perceptual
information and internal properties. The result of this process is that the giver
affords internal property IpA; to the perceiver.

The above is a quite simple but highly applicable affordance model. This ap-
plicability is important to easily employ the model for engineering with a same
metaphor. A set of perceptual information and internal property can be defined
automatically or manually according to a situation or a person. In some cases user
profiles or agent-based communication support techniques would be effective to
identify the set of perceptual information and internal property.
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Table 1. Categorized perceptual information.

Sensor Eyes Ears Nose Skin
Categorized || Look Voice | Body odor | Heat
perceptual || Face Song | Perfume Texture
information || Hairstyle | Noise

3.3. Perceptual Information and Internal Properties

Perceptual information can be categorized into the kinds discerned by sensors; eyes,
ears, nose and skin (see Table 1). A more detailed classification of perceptual in-
formation can be made based on components of the perceptual information and
measurable parameters. For example, hairstyle is associated with ”look” and ut-
terance frequency in a chat is a measurable parameter. Moreover, changes in these
parameters are also perceptual information. Internal properties can be divided into
states and nature. A state is a dynamic factor as a facial expression or thought,
which changes moment by moment. Nature covers static factors such as ability or
priority.

4. Difficulties in Affordance Cognition

An everyday artifact does not have many affordances and its main affordance is
clearly discernible. For example, most people understand that a mug is a tool for
holding liquids to be drunk. A human, however, is capable of a wide variety of actions
and has many internal properties. It is not easy to recognize human affordance due
to this variety and the restriction that we are limited to perceptual information
appearance) in assessing an unknown person. This is true whether we are holding
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