Ev al u a tio n of h u m a n-lik e
a n t h r o p o m o r p hi s m in t h e c o n t ex t
of o nli n e bi d di n g a n d affo r d a n c e s
M u r a n o, P a n d H ol t, P O

Ti t l e

Ev al u a tio n of h u m a n-lik e a n t h r o p o m o r p hi s m in t h e c o n t ex t
of o nli n e bi d di n g a n d affo r d a n c e s

Aut h ors

M u r a n o, P a n d H olt, P O

Typ e

Articl e

U RL

This ve r sio n is a v ail a bl e a t :
h t t p:// u sir.s alfo r d. a c. u k/id/ e p ri n t/ 1 8 9 8 5/

P ublis h e d Dat e

2011

U SIR is a di git al c oll e c tio n of t h e r e s e a r c h o u t p u t of t h e U niv e r si ty of S alfo r d.
W h e r e c o py ri g h t p e r mi t s, full t e x t m a t e ri al h el d in t h e r e p o si to ry is m a d e
fr e ely a v ail a bl e o nli n e a n d c a n b e r e a d , d o w nlo a d e d a n d c o pi e d fo r n o nc o m m e r ci al p riv a t e s t u dy o r r e s e a r c h p u r p o s e s . Pl e a s e c h e c k t h e m a n u s c ri p t
fo r a n y fu r t h e r c o py ri g h t r e s t ri c tio n s.
Fo r m o r e info r m a tio n, in cl u di n g o u r p olicy a n d s u b mi s sio n p r o c e d u r e , pl e a s e
c o n t a c t t h e R e p o si to ry Te a m a t: u si r@ s alfo r d. a c. u k .

JOURNAL OF COMPUTING, VOLUME 3, ISSUE 6, JUNE 2011, ISSN 2151-9617
HTTPS://SITES.GOOGLE.COM/SITE/JOURNALOFCOMPUTING/
WWW.JOURNALOFCOMPUTING.ORG

1

Evaluation of Human-Like Anthropomorphism
in the Context of Online Bidding and
Affordances
Dr Pietro Murano, Prof. Patrik O’Brian Holt
Abstract— This paper presents a four condition experiment and the results concerning the wider area of investigating the
effectiveness and user satisfaction of using anthropomorphic feedback at the user interface. The specific context used was
online bidding. The four conditions used in the experiment were human video, human voice, human voice with anthropomorphic
text and a control consisting of neutral text. The main results of the experiment showed significant differences in participants'
perceptions regarding the 'humanity' of the feedback they used. As expected, the control condition consisting of neutral text
incurred significantly lower ratings for the 'humanity' characteristics of the feedback. The human video condition also incurred
significantly stronger perceptions regarding the appearance being human. The results were also analysed in light of the theory
of affordances and the authors conclude that the four conditions used in the experiment were likely equivalent in their facilitating
the affordances. Therefore the authors suggest that facilitating the affordances may be more crucial to a user interface and the
users than the actual anthropomorphic characteristic of the feedback used.
Index Terms— Affordances, anthropomorphism, evaluation, user interface feedback.

——————————  ——————————

1 INTRODUCTION

R

ESEARCHERS at various academic institutions have
been investigating the use of anthropomorphism at
the user interface for some time. Their work has fostered many results. However, the fundamental aspect of
whether such types of feedback are better or more effective and also preferred by users is currently unresolved.
Therefore the main aims of this research, which has involved several previous experiments, are to investigate
the effectiveness and user preferences of anthropomorphic feedback in various contexts and to reach some concrete conclusions regarding such types of feedback in a
more 'global' sense. The research is worthy and relevant
because there is still no overall consensus regarding the
usability of anthropomorphic interfaces.
Furthermore linked to the above points, computer scientists tend to be divided regarding the usefulness of
such types of interfaces and feedbacks. Some researchers
express themselves positively regarding such types of
user interface basing their opinions on various studies etc,
e.g. Koda and Maes [9], Maes [14], Laurel [11], Agarwal
[1], Zue [31] and Takeuchi and Naito [28]. Some other
researchers conversely tend to express themselves negatively concerning such user interfaces, e.g. Shneiderman
and Plaisant [27].
The main structure of this paper will consist of a brief

review of some of the main literature in the anthropomorphism area then the experiment that was conducted will be
described in detail. The significant results will also be presented and discussed in relation to the theory of affordances as interpreted by Hartson [7].

2 REVIEW OF MAIN LITERATURE

In this section the authors will consider some of the main
literature concerning anthropomorphism being used at
the user interface. While the research does span various
contexts, this reflects the nature of this particular research
area. However the main aim is for the reader to appreciate that there is no overall matching pattern in the results
of other researchers. Furthermore, some researchers do
not even attempt to determine if their anthropomorphic
interface is effective or not.
In recent work by Yun and Gross [30], an anthropomorphic climate thermostat has been developed. The idea
is that using a monitor-type device, a human face with
different expressions is displayed to denote various settings of the thermostat, e.g. if the ‘human’ appears to feel
cold and is wearing a scarf, this means that the current
state is cold. While the concept could at first appear to be
fun or intriguing, the authors do not seem to have made
any attempt to measure the usability of this anthropo————————————————
morphic interface. Therefore the effectiveness, user pref Dr Pietro Murano is with the University of Salford, School of Computing, erences and more long term attitudes towards such a
Science and Engineering, Newton Building, Salford, M5 4WT, UK.
product are unclear at his stage.
 Prof Patrik O’Brian Holt is with The Robert Gordon University, School of
In a different study found in [3, 4], the effects of using
Computing, St Andrew Street, Aberdeen, AB25 1HG, Scotland.
flattery within feedback at the user interface were investigated. The authors wanted to find out how users would
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react to flattery by a computer. The study involved 40 [4]
student participants. Each was randomly assigned to a
condition. There were three conditions. The first condition involved the computer giving ‘sincere praise’. The
second condition involved the computer giving ‘flattery
(insincere praise)’. The third condition involved the computer giving ‘generic feedback’. Participants in the first
condition were informed that the computer feedback
would be based on their performance, while participants
in the second condition were informed that feedback was
unrelated to their performance and that the ‘evaluation’
sub-system had not yet been programmed. However, in
reality the feedbacks were randomly generated and the
same for all three conditions. The third condition did not
give participants any praise, but simply urged the participant to proceed to the next round. The actual tasks
involved playing a game of 12 rounds, similar to ’20questions’. The system would request the user to think of
an animal. Then the system would proceed to try and
‘guess’ the animal by asking questions. The participant
was meant to in turn answer the questions with ‘yes’ or
‘no’. Usually the system did not ‘guess’ the correct animal
and therefore asked the participant to input a relevant
question for future rounds. Once the participant had entered their question, the computer would provide feedback (‘sincere praise’ or ‘flattery’ etc). The study was concluded by the participants completing a questionnaire
eliciting their feelings and perceptions about the interaction and computer.
The results of this experiment involved t-testing various participant scores regarding their perceptions. These
were ‘positive affect of user, power feeling of user, user’s
perception of own performance, user enjoyment of interaction, user’s willingness to continue working and
evaluation of computer’s performance’ [3]. These scores
were tested for significance for each of the three conditions. There was a significant difference on the scores
when the ‘flattery’ and ‘generic feedback’ conditions were
compared, showing that participants in the ‘flattery’ condition scored their feelings and perceptions significantly
higher. This was also the case when the comparison was
made with the ‘sincere praise’ and ‘generic feedback’
conditions, giving similar results. No significance was
found when the scores of the ‘flattery’ and ‘sincere praise’
conditions were compared. This led the authors to conclude that praise even if insincere helped users to feel
more positively about themselves, their session at the
computer and the computer itself.
However in a much more recent and related study by
Lee [12] the results did not quite match with the study by
Fogg and Nass [3]. The aim of this study was to determine if anthropomorphism aided users' placing of 'social
expectations onto computers'. Linked to this, they also
wanted to see if any effects would arise concerning participants' cognitive style. This involved a between-users
experiment where recorded speech, artificial speech, flattering feedback, general or non-flattering feedback,
low/high rationality and low/high experientiality were
varied. The experiment context was a trivia game. Participants were informed that the system would generate
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random responses. Therefore when participants answered the trivia questions, sometimes the system would
provide (with one of the two voice types) the participant
with a different answer to the one the participant had
supplied. Hence the participants had to decide whether
the system was correct or not and decide on a final answer to the trivia question. The main findings of this
study are that the artificial speech fostered better impressions of the computer on the part of the participants. The
expectation had been that the recorded (and more human) voice would have achieved better participant impressions. Also the human voice did not increase the effects of flattery towards the participants. However the
participants in the human voice condition of the experiment who were designated as being less analytical (i.e.
used more intuition) tended to evaluate the human voice
condition more positively and they also tended to accept
more the suggestions made by the system during the
trivia game.
These two related studies illustrate how there is not
complete agreement in results in the anthropomorphic
interfaces arena. The older study by Fogg and Nass [3]
had clear cut results suggesting that giving praise (even
insincere praise) at the user interface was better for users.
However the more recent study by Lee [12] is not so clear
on this matter. Furthermore, these studies do not really
indicate anything useful in terms of whether such types
of anthropomorphic feedback are actually more effective
and preferred by users in the context of real world tasks
and scenarios.
In another study by Kramer et al [10], a prototype
biometric system involving face recognition of a user was
developed and evaluated. The user interface of the system
was able to display the user’s recognised face, an anthropomorphic face and instructions by means of voice or
conventional graphical means. The system was able to
take the user through the face recognition stages. This
therefore involved an experiment where three methods of
giving users information were varied. The three methods
were a synthetic face, voice only and text only. Some of
the main aspects the authors were investigating concerned ‘acceptance’ and ‘social effects’. Overall the authors acknowledge that their results do not match completely with the work of some other researchers which
suggested that the presence of anthropomorphism was
more positive. In this context they quote the work of
Dehn and van Mulken [2] as an example. However, the
work by Kramer et al suggested that participants using
the anthropomorphic entity were more ‘bored’ and ‘less
comfortable’. Also the text based condition was rated as
being more ‘usable’ and more ‘efficient’ compared to all
three user interface types used in the experiment.
Furthermore in a study by Yoo and Gretzel [29] in the
context of a travel agency, a prototype was used which
allowed participants to search for a holiday location. The
system would then ask a series of questions which participants had to answer and then the system would return
with a suggested location, which for experimental purposes was the same for all participants. After this interaction participants evaluated the ‘credibility’ and ‘attrac-
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tiveness’ of the anthropomorphic entity. Overall the 2 x 2
experiment tested two anthropomorphic entities (humanlike and an anthropomorphic suitcase – with eyes and a
mouth), a human voice and no voice. The voice was used
for providing encouragement to participants as they interacted with the system. The main results indicated that
the human-like entity was rated as being more ‘attractive’. However ‘credibility’ was not affected by the human-like entity. Further, the voice seemed to positively
affect liking for the system, but there was no effect for
‘credibility’.
These two studies also indicate that the overall results
in their evaluations do not particularly match with each
other. Kramer et al [10] did not find so positive results for
the anthropomorphic entity in terms of boredom and
comfort. However Yoo and Gretzel [29] seemed to have
evidence that the anthropomorphic entity was more attractive. It could be argued that there is a link with comfort and attractiveness. However the results are not in line
with each other. The reasoning here is that if one feels the
anthropomorphic entity is attractive, then perhaps comfort levels should also be more positive in nature. However as stated the results do not suggest this conclusion.
Also, as with the previous other studies considered
above, these two studies do not show anything to indicate
aspects of effectiveness and user satisfaction in useful real
world contexts.
The main author of this paper has also conducted several experiments aiming to test the effectiveness and user
satisfaction of anthropomorphic feedback. However similar issues arise as discussed above, where there is not a
clear pattern of results to suggest a clear direction [17-22].
A further example of the author's work is found in [23].
This was a study in the context of hotel bookings. Participants needed to view some instructional material about
how to carry out and cancel bookings for a hotel room
and theatre performance. The between users design
tested an anthropomorphic mode (animated agent) of
giving the instructional content against an equivalent
non-anthropomorphic mode (neutral text). The number of
errors incurred, task completion success, participant hesitation and frustration and subjective opinions were
measured. Overall the non-anthropomorphic condition
was more effective. However the results for subjective
satisfaction were inconclusive, in that the differences between the two interfaces were not statistically significant.
This study also does not really match with the work by
Yoo and Gretzel [29], despite being in a similar domain.
Yoo and Gretzel [29] did not seem to look at effectiveness.
They concentrated more on ‘credibility’ and ‘attractiveness’, which is subjective in nature. This study by the authors [23] also evaluated subjective issues which did not
show significant differences in the two tested conditions.
While these were not directly asking users to rate aspects
of ‘credibility’ and ‘attractiveness’, they were asked many
questions which were related or linked to ‘credibility’ and
‘attractiveness’.
This therefore shows clearly that this area of research
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is valuable and still requires more work to be done, because there is still overall no clear agreement in results
regarding the effectiveness and user satisfaction of anthropomorphic feedback. In line with these statements,
the authors present in the rest of this paper the details of
an experiment conducted for the purposes of trying to
further the understanding in the area of effectiveness and
user satisfaction of anthropomorphism at the user interface. The experiment is in the context of online bidding.
The authors used this context because it has become a
common online activity with many users deriving pleasure from it. Furthermore, the results of the experiment are
discussed in terms of the theory of affordances as discussed in Hartson [7].

3 ONLINE BIDDING, HUMAN VIDEO
3.1 Users







120 participants were recruited for this experiment.
The participants were students of computer science.
Although gender was not the main issue of this research, there were 101 male participants and 19 female
participants.
Most participants were in the 18-35 age range.
All participants had experience or awareness of online
bidding.
The participants were all recruited from a typical
computer science type university population. Specific
details about the participants were then elicited by
means of the pre-experiment questionnaire which
principally asked a series of specific questions about
bidding experience and other online activities, e.g. Do
you know what an online auction web site looks like?
Yes/No.

3.2 Experimental Design
A between users design was used for this experiment.
Participants were randomly assigned to one of four conditions. The four conditions were human video, human
voice, human voice with anthropomorphic text and a control group consisting of only neutral text. The human
voice and human video consisted of a male English accented colleague.

3.3 Variables
The independent variables were (1) the types of feedback
(Human Video, Human Voice, Human Voice with Anthropomorphic Text and Neutral Text) and Type of Task
(Bidding on three different household items), where the
values from the bids made were averaged and included
in the analyses (i.e. not the tasks themselves).
The dependent variables were the participants’ performance in carrying out the tasks and their subjective
opinions.
The dependent measures were that the performance
was measured by examining the average bid amount.
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This approach was the same as the one described in Nass
and Brave [24] and Huang et al [8] and is arguably suitable because it is directly related to the bidding process.
From an auction point of view, the higher the bid made,
the better the business outcome. From a user’s perspective the lowest amount is the best outcome. Further it was
decided to put the participants under pressure in the interaction by asking them to bid as quickly as possible to
maximise their chance of obtaining the items. The bids
and the time taken to place a bid were all recorded automatically by the prototype software. The subjective opinions were measured by means of a post-experiment
questionnaire. The questionnaire had three main sections
where responses were made using Likert type scales [13].
These were sections concerning the general user interface,
the participants’ impressions regarding the way the items
were described, the participants’ impressions regarding
the actual items’ descriptions and the participants’ feelings during the interaction, e.g.
Did Not Behave
Like a Person
1
2
3

4

5

6

Behaved Like
a Person
7
8
9

3.4 Apparatus and Materials




A laptop running Windows XP with 256 Mb RAM.
The laptop’s own TFT display was used – 14”.
Borland C++ Builder.

3.5 Procedure and Tasks
As indicated in the Introduction, the authors have been
working in this area for some time. Therefore, the procedure and tasks used in this experiment are the same as
the ones fully detailed in Murano and Holt [16]. However, the rest of the experiment is unique as it investigates
different experimental conditions etc. In this section a
brief summary of the tasks and experimental procedure
are presented. The reader is referred to [16] for full details
of the tasks and procedure.
The three tasks of the experiment were for participants
to receive three different descriptions of three different
household items and also view an accompanying photograph of each item. Having received the relevant items'
descriptions, the participants had to then place as quickly
as possible (so as to put participants under a little pressure) a single bid on each item.
The procedure involved firstly recruiting suitable participants by means of a pre-experiment questionnaire (see
Users section above). When a prospective participant was
deemed to be suitable for the experiment, they were contacted and an appointment was arranged for them to attend an experimental session on an individual basis.
Upon their arrival, participants were asked to read a single web page which presented them with a scenario of
them leaving university and obtaining their own accommodation and were therefore required to buy a few
household items.
When this stage was completed, the software was
launched and each item was described in one of the experimental modes (Human Video, Human Voice, Human
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Voice with Anthropomorphic Text or Neutral Text), depending on the allocated condition based on random allocation for a between users experiment. When the description of the first item was completed, the participants
placed and submitted a bid on the item. This was automatically recorded by the system along with the time
taken to place the bid. When this was completed, the system would proceed to present the details of the second
item, until all three items had been described and dealt
with as described for the first item above. Having completed the three tasks, participants were then asked to
complete a post-experiment questionnaire which elicited
various subjective opinions (see Variables section above)
about the user interface and their personal feelings during
the interaction.

3.6 Results
The data were analysed using a multifactorial analysis of
variance and when significance was found, the particular
issues were then subjected to post-hoc testing using either
a t-test or Tukey HSD test. For brevity the results for posthoc testing are not presented in this paper, however
where significance was found as shown in the tables below, the post-hoc tests confirmed significance. Lastly, for
brevity, we present only the significant results in this paper.
For the variables ‘Like a Person’ and ‘group’ (i.e. Human Video, Human Voice, Human Voice with Anthropomorphic Text or Neutral Text) there is a significant (p <
0.05) difference. The control group (Neutral Text) significantly perceived their feedback as being less like a person
than the other 3 conditions involving some human aspect
of feedback. The other 3 conditions were very close in the
ratings given. The F-ratio is 2.61*. This is shown in Table 1
below:
Table 1 MANOVA, Like a Person & Group (Human
Video, Human Voice, Human Voice with Anthropomorphic
Text and Neutral Text)
Source DF Sum of Squares Mean Square F Ratio
Model
7
37.64781
5.37826 2.6059
Error
112
231.15219
2.06386 Prob > F
C. Total 119
268.80000
0.0157
For the variables ‘Behaved Like a Person’ and ‘group’
(i.e. Human Video, Human Voice, Human Voice with
Anthropomorphic Text or Neutral Text) there is a significant (p < 0.05) difference. The control group (Neutral
Text) significantly perceived their feedback as behaving
less like a person than the other 3 conditions involving
some human aspect of feedback. The other 3 conditions
were very close in the ratings given. The F-ratio is 2.99*.
This is shown in Table 2 below:
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Table 2 MANOVA, Behaved Like a Person & Group
(Human Video, Human Voice, Human Voice with
Anthropomorphic Text and Neutral Text)
Source DF Sum of Squares Mean Square F Ratio
Model
7
54.03961
7.71994 2.9891
Error
112
289.26039
2.58268 Prob > F
C. Total 119
343.30000
0.0065
For the variables ‘Looked Like a Person’ and ‘group’
(i.e. Human Video, Human Voice, Human Voice with
Anthropomorphic Text or Neutral Text) there is a significant (p < 0.01) difference. The human video group significantly perceived their feedback as looking more like a
person than the other 3 conditions. The other 3 conditions
were very close in the ratings given. The F-ratio was
13.66***. This is shown in Table 3 below:
Table 3 MANOVA, Looked Like a Person & Group
(Human Video, Human Voice, Human Voice with
Anthropomorphic Text and Neutral Text)
Source DF Sum of Squares Mean Square F Ratio
Model
7
469.5080
67.0726 13.6594
Error
112
549.9587
4.9103 Prob > F
C. Total 119
1019.4667
<.0001
For the variables ‘Sounded Like a Person’ and ‘group’
(i.e. Human Video, Human Voice, Human Voice with
Anthropomorphic Text or Neutral Text) there is a significant (p < 0.01) difference. The control group (Neutral
Text) significantly perceived their feedback as sounding
less like a person than the other 3 conditions involving
some human aspect of feedback. The other 3 conditions
were very close in the ratings given. The F-ratio is 9.88***.
This is shown in Table 4 below:
Table 4 MANOVA, Sounded Like a Person & Group
(Human Video, Human Voice, Human Voice with
Anthropomorphic Text and Neutral Text)
Source DF Sum of Squares Mean Square F Ratio
Model
7
194.17984
27.7400 9.8816
Error
112
314.41183
2.8072 Prob > F
C. Total 119
508.59167
<.0001
For the variables ‘Likeability’ and ‘group’ (i.e. Human
Video, Human Voice, Human Voice with Anthropomorphic Text or Neutral Text) there is a significant (p < 0.05)
difference. The control group (Neutral Text) significantly
disliked more the way the items were described, compared to the other 3 conditions involving some human
aspect of feedback. The human voice was also slightly
disliked, but although tending towards significance was
not significant. The F-ratio is 2.22*. This is shown in Table
5 below:
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Table 5 MANOVA, Likeability & Group (Human Video,
Human Voice, Human Voice with Anthropomorphic Text
and Neutral Text)

Source DF Sum of Squares Mean Square F Ratio
Model
7
27.93829
3.99118 2.2167
Error
112
201.65338
1.80048 Prob > F
C. Total 119
229.59167
0.0380

3.7 Discussion of Results
As expected the participants’ responses were significantly different in the questions regarding the ‘humanity’
of the feedback. The anthropomorphic feedbacks scored
significantly higher than the other conditions, e.g. the
group using the human video perceived the feedback to
be significantly more like a person in appearance. Also
the significant results in relation to the control group
(Neutral Text) indicate the kinds of effects that one would
expect, e.g. the participants in the control group perceived their feedback to be less like a person, behaving
less like a person and sounding less like a person.
However the average time taken to place a bid was
not significantly affected across the four conditions tested.
Also the average bid was not significantly affected across
the four conditions tested. Therefore effectiveness in the
sense of participants significantly bidding more (good for
business) or significantly bidding less (good for the customers/users) is not supported. Therefore the type of
feedback did not significantly affect bidding behaviour.
Nass and his colleagues [24, 8] suggested and had results to show that bidding behaviour was affected by the
type of feedback used. However our results do not bear
this out. We suggest that perhaps some confounding variable was introduced in their design or procedure. While
trying to be rigorous throughout the whole process, we
still have retrospectively analysed our design and execution of the experiment discussed in this paper and no evident confounding variables have been identified on our
part.
For user satisfaction several questions were asked by
means of a post-experiment questionnaire, covering various aspects. For the general interface, questions about the
ease of use, utility, satisfaction, clarity of text used, colours used and the button design being intuitive were elicited. The analysis did not show any significant differences
between the four tested conditions. Participants were also
asked about their impressions regarding the auction
items' descriptions. The questions specifically asked opinions about the clarity of the items' description, helpfulness of the descriptions and whether the items' descriptions were understandable. For these questions, the
analysis did not show any significant differences between
the four tested conditions.
The questionnaire also asked several questions regarding how the participants had felt during the interaction
session of the experiment. They were specifically asked
about how relaxed, untroubled, comfortable, happy, ex-

JOURNAL OF COMPUTING, VOLUME 3, ISSUE 6, JUNE 2011, ISSN 2151-9617
HTTPS://SITES.GOOGLE.COM/SITE/JOURNALOFCOMPUTING/
WWW.JOURNALOFCOMPUTING.ORG

cited and motivated they had felt. These questions were
included to see if any of the four conditions would affect
these participant 'feelings' in any particular manner. If
some effect would have been observed in relation to any
of the four conditions being tested, then such a result(s)
would have been interesting and useful. However the
analysis did not show any significant differences between
the four tested conditions in relation to these questions.
Therefore one can conclude that feelings and emotions
are likely to be unaffected by these types of feedback in
this particular context.

4 THE THEORY OF AFFORDANCES LINKED TO THE
RESULTS
As discussed above, the context or domain does not satisfactorily explain the plethora of results concerning anthropomorphism. Therefore the authors of this paper are
suggesting that some other explanation may be more appropriate and more closely matching the observed results.
One such explanation could concern the facilitating or
lack of facilitation of the affordances at the user interface
whilst presenting a type of feedback to a user.
Gibson [6] was the first researcher to systematically
study and propose physical affordances. As the affordances in relation to a computer user interface are different to the affordances discussed by Gibson, a detailed
consideration of Gibson’s theory is beyond the scope of
this paper.
However, Gibson's theory of affordances has been reinterpreted for application to user interfaces. Norman [25,
26] and Hartson [7] are the main sources of the reinterpretations, with more lightweight contributions from Gaver
[5] and McGrenere and Ho [15], where they started to
apply affordances to computer systems and to decompose
affordances into different components.
From our research it appears that Hartson [7] has
made the major contribution in extending the theory to
user interfaces. He identifies cognitive, physical, functional and sensory affordances. Hartson’s argument is
that when a user is carrying out a computing task, the
users are using cognitive, physical and sensory actions.
Cognitive affordances involve ‘a design feature that
helps, supports, facilitates, or enables thinking and/or
knowing about something’ [7]. Therefore in feedback design, feedback should be clear and precise. A simple example is that a button on the screen should be meaningful
and related to its ultimate function. Physical affordances
are ‘a design feature that helps, aids, supports, facilitates,
or enables physically doing something’ [7]. Hartson argues that a button on the screen is a physical object acted
on by a user. Furthermore the size of the button should be
large enough so that a user can click it easily. This would
be a physical affordance characteristic. Functional affordances concern having some purpose in relation to a
physical affordance. A simple example is that usually
when a user clicks on a button, there is a specific reason
for that action. Lastly, sensory affordances are ‘a design
feature that helps, aids, supports, facilitates or enables the
user in sensing (e.g. seeing, feeling, hearing) something’
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[7]. Sensory affordances are linked to the earlier cognitive
and physical affordances as they complement one another. This means that the users need to be able to ‘sense’ the
cognitive and physical affordances so that these affordances can help the user.
As a reminder for the reader, the experiment discussed in this paper had four experimental conditions, i.e.
Human Video, Human Voice, Human Voice with Anthropomorphic Text and a control condition consisting of
Neutral Text. No significant results were observed for
effectiveness and user satisfaction. The main areas where
significance was observed concerned subjective opinions
on the human-like characteristics (e.g. appearance etc.) of
each condition and the perceptions of ‘liking’ a certain
type of feedback, where the text only condition was significantly disliked more than the other conditions. As any
good experiment will try to maintain uniformity/control
across certain aspects while only varying the aspects under investigation, so the same was done with this experiment.
Therefore, with the nature of the conditions involved
and the fact that the user interface was identical under
each of the four conditions, with only the aspects under
investigation being varied, the authors suggest that the
affordances should have been the same or similar irrespective of the four different conditions. At first one could
conclude that the different conditions could have affected
the affordances in some way. This is because, e.g. one of
the conditions was human voice only and another was
text only etc. However the authors are suggesting that
these differences were unlikely to be significantly affecting the results in a way as to be detected by the statistical
analysis. The authors suggest that the four conditions in
the experiment would have similarly facilitated the cognitive affordances as each condition amply helped the
'knowing' aspect for the cognitive affordances. Despite
the fact that the four conditions did differ in the presentation mode of the information (e.g. human video and text
only etc) it is suggested that in this context and given the
small amount of information presented (i.e. brief descriptions of some household items) the sensory affordances
would also have been virtually equally facilitated across
the four conditions. This would be in terms of users 'seeing' or 'hearing' the required information to aid the placing of a bid on the items. Furthermore, although the items
'for sale' were presented using the four conditions, the
actual on-screen forms used by participants to place a bid
on the items, were deliberately identical across the four
conditions. This would therefore mean that the physical
affordances were the same across the four conditions.
Linked to this, the functional affordances would also have
been identical across the four conditions because the
forms used for placing the bids were the same, as stated
above. The form fields and buttons used were clearly labelled and were large enough to ensure unconfused and
error free interaction. This is confirmed by observation
during the experiment. Users did not have any problems
in using the form based bidding mechanism. If some of
the affordances had been violated in one or more of these
four conditions, one would have expected the respective
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condition(s) to have incurred in users a corresponding
result, e.g. the average time to place a bid being longer
etc. One result (see above) did indicate that users significantly disliked more the way the items were described in
relation to the control group consisting of neutral text. It
could be argued that this perhaps indicates some lack of
facilitation of the affordances in this condition. However
the authors would suggest that this is not the case, because this was to do with the way the items were described, i.e. the actual text. If this condition had been affected by a lack of facilitation of the affordances, one
would have also expected some of the other factors to
have been significantly perceived in a negative manner,
e.g. the clarity of the items' description, the helpfulness of
the items' description and whether the items' descriptions
were understandable. None of these were significant in
nature, the means for these particular factors across the
four groups, were quite similar in nature. They were all
rated towards the higher positive end of the Likert type
scale (i.e. perceptions were not overall negative in nature). The reason for this significant result is not fully
clear, however the authors suggest that perhaps users
became slightly more negative towards 'something' that
was purely text-based, because users today tend to expect
more multimedia type interactions. They were not aware
that this actually was a control condition and the textbased nature of the interaction was designed for a very
specific experimental reason.
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dances and the non-anthropomorphic condition would
deliberately facilitate the affordances. A further stage
would invert/contrast this approach by having an anthropomorphic condition that deliberately facilitates the
affordances and a non-anthropomorphic condition that
deliberately violates the affordances. If the argument is
correct, one would expect the results to show increased
effectiveness and user satisfaction in the experimental
conditions that deliberately facilitate the affordances. Significant work using this suggested approach has already
started.
Overall, the work presented in this paper is useful and
important for other researchers investigating user interface aspects, because it furthers the suggestion that the
affordances are very important for achieving usable user
interfaces and any user interface design should facilitate
the affordances.
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